CHAPTER 1 I

REAL NUMBERS

(A) Main Concepts and Results

Euclid’s Division Lemma : Given two positive integerandb, there exist unique
integersq andr satisfyinga=bqg+r,0< r <b.

Euclid’s DivisionAlgorithm to obtain the HCF of two positive integers, sandd,
c>d.

Step 1 :Apply Euclid’s division lemma te@ andd, to find whole numberg andr,
such thac =dqg+r,0< r <d.

Step 2 :If r = 0,d is the HCF oft andd. If r # 0, apply the division lemma to
d andr.

Step 3: Continue the process till the remainder is zero. The divisor at this stage
will be the required HCF.

Fundamental Theorem of Arithmetic : Every composite number can be expressed
as a product of primes, and this expression (factorisation) is unique, apart from the
order in which the prime factors occur.

Let p be a prime numbelf p dividesa?, thenp dividesa, wherea is a positive
integer

J2 . /3, /5 areirrational numbers.
The sum or difference of a rational and an irrational number is irrational.

The product or quotient of a non-zero rational number and an irrational number is
irrational.

For any two positive integeesandb, HCF @, b) x LCM (a, b =a x b.
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2 EXEMPLAR PROBLEMS

p . . , .
® Letx= q:p andq are co-prime, be a rational number whose decimal expansion

terminates. Then, the prime factorisationgofs of the form 2.5 m, n are
non-negative integers.

p
® Letx= q be a rational number such that the prime factorisatigniohot of the

form 25", m, n being non-negative integers. Thenhas a non-terminating
repeating decimal expansion.

(B) Multiple Choice Questions

Choose the correct answer from the given four options:

33
Sample Question 1 ‘The decimal expansion of the rational num% will

terminate after
(A) one decimal place (B) two decimal places

(C) three decimal places (D) more than 3 decimal places
Solution : Answer (B)

Sample Question 2 Euclid’s division lemma states that for two positive integers
andb, there exist unique integegsandr such that = bq+ r, wherer must satisfy
(A) 1<r<b (B) O0<r<b

(C) 0<r<b (D) O0<r<b
Solution : Answer (C)

EXERCISE 1.1

Choose the correct answer from the given four options in the following questions:
1. For some integam, every even integer is of the form

(A) m (B) m+1
() 2m (D) 2m+1
2. For some integey, every odd integer is of the form
(A) ¢ (B) gq+1
€ 2 (D) 2g9+1
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REAL NUMBERS 3

3.

n?— 1 is divisible by 8, ifiis

(A) aninteger (B) anatural number

(C) anodd integer (D) an even integer

If the HCF of 65 and 117 is expressible in the forom65117, then the value ofiis
(A) 4 (B) 2

€ 1 (D) 3

. The largest number which divides 70 and 125, leaving remainders 5 and 8,

respectivelyis
(A) 13 (B) 65
(C) 875 (D) 1750

If two positive integers andb are written as

a =x3%? andb = xy?; x, y are prime numbers, then HCF, (3 is

(A) xy (B) xy? C) x%? (D) xy?
If two positive integerg andq can be expressed as

p = alk? andq = ab; a, b being prime numbers, then LCM, @) is

(A) ab (B) a%b? (C) ab? (D) ab®
. The product of a non-zero rational and an irrational number is

(A) alwaysirrational (B) always rational

(C) rational or irrational (D) one

. Theleast number that is divisible by all the numbers from 1 to 10 (both inclusive) is

(A) 10 (B) 100 (C) 504 (D) 2520

14587
10. The decimal expansion of the rational numblej% will terminate after:

(A) one decimal place (B) two decimal places
(C) three decimal places (D) four decimal places

(C) Short Answer Questions with Reasoning

Sample Question 1:The values of the remainder when a positive integex is
divided by 3 are 0 and 1 onlyustify your answer

Solution : No.
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4 EXEMPLAR PROBLEMS

According to Euclid’s division lemma,
a=3q+r,where0<r<3
andr is an integerTherefore, the values ofcan be 0, 1 or 2.

Sample Question 2:Can the number"én being a natural humbeend with the
digit 5? Give reasons.

Solution : No, because™s= (2 x 3) = 2" x 3, so the only primes in the factorisation
of 6" are 2 and 3, and not 5.

Hence, it cannot end with the digit 5.

EXERCISE 1.2
1. Write whether every positive integer can be of the form+42, whereg is an
integer Justify your answer.

2. “The product of two consecutive positive integers is divisible by 2”. Is this statement
true or false? Give reasons.

3. “The product of three consecutive positive integers is divisible by 6”. Is this statement
true or false™? Justify your answer.

4. Write whether the square of any positive integer can be of the forf23 where
mis a natural number. Justify your answer.

5. A positive integer is of the forng3 1,q being a natural number. Can you write its
square in any form other tham3 1, i.e., 3nor 3n+ 2 for some integen? Justify
your answer

6. The numbers 525 and 3000 are both divisible only by 3, 5, 15, 25 and 75. What is
HCF (525, 3000)? Justify your answer

7. Explainwhy 3 x5 x 7+ 7 is acomposite number.
8. Can two numbers have 18 as their HCF and 380 as their LCM? Give reasons.

10500
or non-terminating (repeating) decimal expansion. Give reasons for your answer.

9. Without actually performing the long division, fin will have terminating

10. A rational number in its decimal expansion is 327.7081. What can you say about

p
the prime factors af, when this number is expressed in the foa’rﬂ Give reasons.
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REAL NUMBERS 5

(D) Short Answer Questions

Sample Question 1Using Euclid’s division algorithm, find which of the following
pairs of numbers are co-prime:

(i) 231, 396 (i) 847, 2160
Solution : Let us find the HCF of each pair of numbers.
()] 396 =231 x1+ 165

231=165x1+66

165=66 x 2 + 33

66=33x2+0
Therefore, HCF = 33. Hence, numbers are not co-prime.
(i) 2160=2847 x 2 + 466

847 =466 x 1 + 381

466 =381 x1+85

381=85x%x4 +41

85 =41x2 + 3

41 = 3x13+ 2
3 = 2x1+1
2 = 1x2+0

Therefore, the HCF = 1. Hence, the numbers are co-prime.

Sample Question 2:Show that the square of an odd positive integer is of the form
8m+ 1, for some whole numbear.

Solution: Any positive odd integer is of the form 2dl, whereg is a whole number.

Therefore, (q+1f=4f +4q+1=4(q+1)+1, 1)
g(q + 1) is either O or even. So, it im2wheremis a whole number.
Therefore, (2¢ 1¢=4.2m+ 1=8m+ 1. [From (1)]

Sample Question 3Prove thaty2++/3is irrational.

Solution : Let us suppose thaf2++/3 is rational. Lety/2++/3=a , wherea is
rational.
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6 EXEMPLAR PROBLEMS

Therefore,\/2 = a—+/3

Squaring on both sides, we get
2 =a®+3-2avy3

2
Therefore,\f=a 1
2a

, Which is a contradiction as the right hand side is a rational

number while,/3 is irrational. Hence,/2 ++/3 is irrational.

EXERCISE 1.3

1. Show that the square of any positive integer is either of the fqion 4y + 1 for
some integeq.

2. Show that cube of any positive integer is of the form) 4m+ 1 or 4n + 3, for
some integem.

3. Show that the square of any positive integer cannot be of the f@rm2or
5q + 3 for any integeq.

4. Show that the square of any positive integer cannot be of the form & or
6m+ 5 for any integem.

5. Showthatthe square of any odd integer is of the fop+4L, for some integer.
If nis an odd integer, then show tinat- 1 is divisible by 8.

7. Prove that ifx andy are both odd positive integers, thént+ y? is even but not
divisible by 4.

8. Use Euclids division algorithm to find the HCF of 441, 567, 693.

9. Using Euclids division algorithm, find the largest number that divides 1251, 9377
and 15628 leaving remainders 1, 2 and 3, respectively.

10. Prove that/3++/5is irrational.

11. Show that 12cannot end with the digit O or 5 for any natural nunmber

12.0n a morning walk, three persons step off together and their steps measure 40 cm,
42 cm and 45 cm, respectivalyhat is the minimum distance each should walk so
that each can cover the same distance in complete steps?
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REAL NUMBERS 7

257
13. Write the denominator of the rational num% in the form 2 x 5", where

m, nare non-negative integers. Hence, write its decimal expansion, without actual
division.

14. Prove that/p + \/qis irrational, wher@, g are primes.

(E) Long Answer Questions

Sample Question 1 Show that the square of an odd positive integer can be of the
form 6q + 1 or § + 3 for some integey.

Solution : We know that any positive integer can be of the foom@n+ 1, 6n+ 2,
6m+ 3, Gn+ 4 or 6n + 5, for some integan.

Thus, an odd positive integer can be of the form 6m + 1, 6m + 3, or 6m + 5
Thus we have:

(6m+1p=36n?+12m+1=6 (6m*+2m) + 1 = 69 + 1,q s an integer

(6m+ 3f=36m*+36m+9=6(6m+6m+1)+3=6q+ 3,qis an integer

(6m+5y=36nm?+60m+25=6 (6" +10m+4)+1=6+1,qis aninteger
Thus, the square of an odd positive integer can be of the fprnil6or & + 3.

EXERCISE 1.4

1. Show that the cube of a positive integer of the foqm &, g is an integer and
r=0,1, 2,3, 4,5is also of the forrmn6-r.

2. Prove that one and only one outph + 2 andn + 4 is divisible by 3, whereis
any positive integer

Prove that one of any three consecutive positive integers must be divisible by 3.
For any positive integer, prove that®—n is divisible by 6.

5. Show that one and only one outpin + 4,n + 8,n + 12 andh + 16 is divisible
by 5, wheren is any positive integer.

[Hint: Any positive integer can be written in the form, 5g+1, 5+2, 5+3,
5q+4].
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CHAPTER 2 I

POLYNOMIALS

(A) Main Concepts and Results

®  Geometrical meaning of zeroes of a polynomial: The zeroes of a polyrpggryial
are precisely the-coordinates of the points where the grapphop(X) intersects
the x-axis.

® Relation between the zeroes and coefficients of a polynomikuitid are the

b c
zeroes of a quadratic polynoma# + bx + ¢, thena + B = Y of 3

® If o, B andy are the zeroes of a cubic polynomaaf + bx? + cx + d, then

b c -
arfry=-7,aB+By+ya=_andaBy=—r.
® The division algorithm states that given any polynomp{&) and any non-zero
polynomial g(x), there are polynomialsy(x) and r(x) such that
p(x) = g(x) q(x) + r(x), wherer(x) = O or degree(x) < degreeg(x).

(B) Multiple Choice Questions

Choose the correct answer from the given four options:

Sample Question 11f one zero of the quadratic polynomidl+ 3x + kis 2, therthe
value ofk is
(A) 10 (B) -10 (C) 5 (D) -5

Solution : Answer (B)

03/05/18



POLYNOMIALS 9

Sample Question 2:Given that two of the zeroes of the cubic polynomial
ax + bx2 + cx + d are 0, the third zero is

—b b c d
a ® - © < © -

Solution : Answer (A). Hint: Because if third zero ie, sum of the zeroes

=0 +0+0=—]
a

EXERCISE 2.1

Choose the correct answer from the given four options in the following questions:

1. If one of the zeroes of the quadratic polynomkail] X2 + k x + 1 is -3, then the
value ofk is

4 -4 2 -2
A 3 ® = © 3 ® 5
2. A gquadratic polynomial, whose zeroes are —3 and 4, is
(A) x2—x+12 (B) x*+x+12
©) X _X_g (D) 26+ 2 —24
2 2
3. If the zeroes of the quadratic polynomiahk (a+ 1)x + b are 2 and -3, then
(A) a=-7,b=-1 (B) a=5b=-1
(C) a=2,b=-6 (D) a=0,b=-6
4. The number of polynomials having zeroes as —2 and 5 is
(A) 1 (B) 2 © 3 (D) more than 3

5. Given that one of the zeroes of the cubic polynomial bx® + cx + d is zero, the
product of the other two zeroes is

c

C b
() () © o O

6. If one of the zeroes of the cubic polynomi@l+ ax? + bx + c is —1, then the
product of the other two zeroes is

(A)b—a+1 (B) b—a-1 (C) a—b+1 (D) a—b-1
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EXEMPLAR PROBLEMS

7. The zeroes of the quadratic polynoméak 9% + 127 are

(A) both positive
(C) one positive and one negative

(B) both negative
(D) both equal

8. The zeroes of the quadratic polynomiat kx + k, k # 0,

(A) cannot both be positive
(C) are always unequal

(B) cannot both be negative
(D) are always equal

9. If the zeroes of the quadratic polynomaaf + bx + ¢, c # 0 are equal, then

(A) c anda have opposite signs
(C) c anda have the same sign

(B) c andb have opposite signs
(D) c andb have the same sign

10.1f one of the zeroes of a quadratic polynomial of the fe¥rax + bis the negative

of the otherthen it

(A) has no linear term and the constant term is negative.
(B) has no linear term and the constant term is positive.
(C) can have a linear term but the constant term is negative.
(D) can have a linear term but the constant term is positive.
11. Which of the following is not the graph of a quadratic polynomial?

(A)

(©)

. ,
\ ;
\ ;
\/

-
e

-

(B)

7~

-~
-

o /|
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POLYNOMIALS 11

(C) Short Answer Questions with Reasoning

Sample Question 1Canx — 1 be the remainder on division of a polynomigl) by
2x + 3? Justify your answer.

Solution : No, since degreex(— 1) = 1 = degree &+ 3).

Sample Question 21s the following statemenfrue or False? Justify your answer.

If the zeroes of a quadratic polynomaaf + bx + ¢ are both negative, thenb andc
all have the same sign.

b b
Solution : True, becauseg = sum of the zeroes <0, so théat> 0. Also the product

c
of the zeroes =5 > 0.

EXERCISE 2.2
1. Answer the following and justify:
()] Canx?— 1 be the quotient on divisionx§f+ 2¢ +x— 1 by a polynomial

in x of degree 5?

(if) What will the quotient and remainder be on divisioedf+ bx + ¢ by
pE+ Q@ +rx+s p=0?

(i) If on division of a polynomigb (x) by a polynomiag (x), the quotient
is zero, what is the relation between the degre@s(xfandg (x)?

(iv) If on division of a non-zero polynomipkx) by a polynomiag (x), the
remainder is zero, what is the relation between the degrgeépf
andg (X)?

(v) Can the quadratic polynomig + kx + k have equal zeroes for some
odd integeik > 1?

2. Are the following statements flie’ or ‘False’? Justify your answers.

()] If the zeroes of a quadratic polynoméa¢ + bx + care both positive,
thena, b andc all have the same sign.

(if) If the graph of a polynomial intersects thexis at only one point, it
cannot be a quadratic polynomial.

(iii) If the graph of a polynomial intersects thaxis at exactly two points,

it need not be a quadratic polynomial.

(iv) If two of the zeroes of a cubic polynomial are zero, then it does not
have linear and constant terms.
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12 EXEMPLAR PROBLEMS

(V) If all the zeroes of a cubic polynomial are negative, then all the
coefficients and the constant term of the polynomial have the same
sign.

(Vi) If all three zeroes of a cubic polynomi@h ax?2 —bx + ¢ are positive,

then at least one @ b andc is non-negative.
(i) The only value okfor which the quadratic polynomiki¢ +x + khas

1
equal zeros i%

(D) Short Answer Questions

1
Sample Question 1:Find the zeroes of the polynomfat EX — 2, and verify the

relation between the coefficients and the zeroes of the polynomial.

1 1 1
Solution : x® + EX -2 iy (6 +x—-12) s [6x2 + X — & — 12]

:% [3x(2x+3)—4(2<+3)]=% (8x—4) (2x+ 3)

4
Hence,g and 5 are the zeroes of the given polynomial.

1
The given polynomial ig* + EX - 2.

4 3 -1 Coefficient ofx

The sum of zeroes=+ —F =L =-— — an
u z 2 6 Coefficient ofx?

3

h duct of 4., =8 __o __Constant term
B o diaith 3 2 ~ Coefficient ofx?

EXERCISE 2.3

Find the zeroes of the following polynomials by factorisation method and verify the
relations between the zeroes and the coefficients of the polynomials:

1. -X-1 2. X +4x-4
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POLYNOMIALS 13

3. 52+12+7 4, t-22-1%7
7 3
5. 2¢+ SX+ 7 6. 4H2+5J2x -3
7. 28— (L+2/2)s+ 2 8. V+ 43y —-15
3 1 2
2. 25y _ 2y _=
9.y+2 y -5 10. 7y 3y 3

(E) LongAnswer Questions

Sample Question 1:Find a quadratic polynomial, the sum and product of whose

3
zeroes are/2 and o respectivelyAlso find its zeroes.

Solution : A quadratic polynomial, the sum and product of whose zeroes are

3 3
—_ e y2 [
J2and 5 ISX 2% 75

[2x — 24/2x = 3]

%
I
N
X
|
N w
I

[2¢ + J2x-3/2x - 3]

I, NI~ NI

> [V2x(N2x+ 1) =3 (2x+1)]

1
= 5 [V2x+ 1 [J2x-3]

1 3
Hence, the zeroes areE andﬁ.

Sample Question 21f the remainder on division of + 2+ kx +3 byx — 3 is 21,
find the quotient and the value kfHence, find the zeroes of the cubic polynomial
X2+ 22 + kx — 18.
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14 EXEMPLAR PROBLEMS

Solution : Letp(x) = x®+ 2¢ + kx+ 3
Then,p(3) =3 +2x 3+ 3k+3=21

ie., &=-27
i.e., k=-9
Hence, the given polynomial will becomre+ 22 — X + 3.
Now, X—3) X+ 22— K +3(X* + 5¢ +6
xS — 3¢
5% — X +3
5 — 15
6x+ 3
6x — 18
21

So, R+2C-—K+3 =+5+6)(x—3)+21
ie., X+ 26 —-K—-18=Kk—3) &+ X + 6)

%€ 3) (x+2) k+3)
So, the zeroes ofx®+2x*+ kx—18are 3, — 2, — 3.

EXERCISE 2.4

1. For each of the following, find a quadratic polynomial whose sum and product
respectively of the zeroes are as given. Also find the zeroes of these polynomials
by factorisation.

8 4 21 5
033 ) g 16
. -3 1
i) —243, —¢ ™ 27 5

2. Given that the zeroes of the cubic polynomfat 8 + 3x + 10 are of the form,a
a+ b, a+ 2b for some real numbeesandb, find the values oh andb as well as
the zeroes of the given polynomial.

03/05/18



POLYNOMIALS 15

3. Given that,/7 is a zero of the cubic polynomiat®+ /2 X2 —1x—4,/2, find
its other two zeroes.

4. Findk so that + 2x + k is a factor of 2 + x3 — 14x% + 5x + 6.Also find all the
zeroes of the two polynomials.

5. Given thatx —/5 is a factor of the cubic polynomigl — 3,/5x2 + 13— 3,/5,
find all the zeroes of the polynomial.

6. For which values o& andb, are the zeroes ofx) = x® + 2¢ + a also the zeroes

of the polynomiap(x) =x° —x* — 4¢ + 3 + 3x + b? Which zeroes op(x) are
not the zeroes ajf(x)?
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CHAPTER 3 I

PAIR OF LINEAR EQUATIONS INTWO VARIABLES

(A) Main Concepts and Results

® Two linear equations in the same two variables are said to form a pair of linear
equations in two variables.

® The most general form of a pair of linear equations is
ax+by+c =0
ax+hy+c,=0,
wherea,, a,, b, b,, ¢, c,arereal numbers, such that+b? = 0,a2+ b= 0.

® A pair of linear equations is consistent if it has a solution — either a unique or
infinitely many

In case of infinitely many solutions, the pair of linear equations is also said to be

dependent. Thus, in this case, the pair of linear equations is dependent and consistent.

A pair of linear equations is inconsistent, if it has no solution.

® Let a pair of linear equations in two variables @& + by + ¢, = 0 and
ax+by+c,=0.

a0 I %:&%, then
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PAIR OF LINEAR EQUATIONS INTWO VARIABLES 17

(i)
(i

an If

(i)

the pair of linear equations is consistent,

the graph will be a pair of lines intersecting at a unique point, which is the
solution of the pair of equations.

a_b
b,

the pair of linear equations is inconsistent,

¢&, then
)

(i) the graph will be a pair of parallel lines and so the pair of equations will
have no solution.
ay if =BG en
G
() the pair of linear equations is dependent, and consistent,
(i) the graph will be a pair of coincident lines. Each point on the lines will be a

solution, and so the pair of equations will have infinitely many solutions.

® Anpair of linear equations can be solved algebraically by any of the following
methods:

(i)
(i

Substitution Method

Elimination Method

(i) Cross- multiplication Method

® The pair of linear equations can also be solved geometrically/graphically.

(B) Multiple Choice Questions

Choose the correct answer from the given four options:

Sample Question 1 The pair of equationsxs- 15y=8 and 8 — 9 = 2—54 has

(A) onesolution (B) two solutions (C) infinitely many solutions
(D) no solution

Solution :

Answer(C)
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18 EXEMPLAR PROBLEMS

Sample Question 2 The sum of the digits of a two-digit number is 9. If 27 is added
to it, the digits of the number get reversed. The number is

(A) 25 (B) 72 (C) 63 (D) 36
Solution : Answer (D)
EXERCISE 3.1
Choose the correct answer from the given four options:

1. Graphicallythe pair of equations

6x—3y+10=0
2X-y+9=0
represents two lines which are
(A) intersecting at exactly one point. (B) intersecting at exactly two points.
(C) coincident. (D) parallel.
2. The pair of equations+ 2y +5 =0 and -8— 6y + 1 = 0 have
(A) a unigue solution (B) exactly two solutions
(C) infinitely many solutions (D) no solution

3. If a pair of linear equations is consistent, then the lines will be

(A) parallel (B) always coincident
(C) intersecting or coincident (D) always intersecting
4. The pair of equationg= 0 andy = —7 has
(A) one solution (B) two solutions
(C) infinitely many solutions (D) no solution
5. The pair of equations = aandy = b graphically represents lines which are

(A) parallel (B) intersecting atl{, @
(C) coincident (D) intersecting atd, b)

6. For what value ok, do the equationsx3-y + 8 = 0 and $—ky = —16 represent
coincident lines?

1 1
A 3 B)— ()2 (D) -2
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PAIR OF LINEAR EQUATIONS INTWO VARIABLES 19

7.

10.

11.

12.

13.

If the lines given by 8+ 2ky=2 and 2 + 5y + 1 = 0 are parallel, then the value
of kis

=

-£ 2 15 3
O ®) ¢ ©5 O3

. The value ot for which the pair of equatiortx—y = 2 and & — 2y = 3 will have

infinitely many solutions is
(A) 3 B)-3 (C) -12 (D) no value

. One equation of a pair of dependent linear equationsis % = 2. The second

eguation can be

(A)10x+ 14 +4=0 (B) —10x— 14y+ 4 =0

(C) —10x+ 14y+4 =0 (D) 10x — 14y= -4

A pair of linear equations which has a unique solutier?,y = -3 is

A)x+y=-1 (B) 2x+ 5y =-11
X-3y=-5 & + 10y= -22

C)x-y=1 (D)x—4-14=0
X+2y=0 %X-y—-13=0

If x=a, y=Dbis the solution of the equatiors-y = 2 andx +y = 4, then the values
of aandb are, respectively

(A)3and 5 (B)5and 3
(C) 3and 1 (D) -1 and -3

Aruna has only Re 1 and Rs 2 coins with her. If the total number of coins that she
has is 50 and the amount of money with her is Rs 75, then the number of Re 1 and
Rs 2 coins are, respectively

(A) 35 and 15 (B) 35 and 20
(C) 15 and 35 (D) 25 and 25

The father’s age is six times his son’s age. Four years hence, the age of the father
will be four times his son’s age. The present ages, in years, of the son and the
father are, respectively

(A) 4 and 24 (B) 5and 30
(C) 6 and 36 (D) 3and 24
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20 EXEMPLAR PROBLEMS
(C) Short Answer Questions with Reasoning
Sample Question 11s it true to say that the pair of equations
1 1
—-X+2y+2=0 andix—zy—lz 0

has a unique solution? Justify your answer.
Solution : Yes.

a_-1_,b_2_
Here,az = 1 =-2, b, —_1 =-8
2 4
As % # % , the pair of equations has a unique solution.

Sample Question 2 :Do the equationsx¥+ 3y — 1 =5 and 12% 9 = 15
represent a pair of coincident lines? Justify your answer.

Solution : No.

We may rewrite the equations as

4+ 3y =6
12x+ 9 =15
a 1hb 1 C W 2
Here,az— 3 bz_ 3andcz—5
& & . : : - :
As g = E;ﬁ c,’ the given equations do not represent a pair of coincident lines.

Sample Question 3 is the pair of equationg+ 2y —3=0and$+ X—-9=0
consistent? Justify your answer.

Solution : Yes.

Rearranging the terms in the equations, we get
XxX+2y-3=0
XxX+6y—9=0
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PAIR OF LINEAR EQUATIONS INTWO VARIABLES 21

Here,ﬁz:—L, ﬂ_l, ﬁzl. As ﬁzﬂ =&, the pair of equations is consistent.
a 3b 33 & b G
EXERCISE 3.2
1. Do the following pair of linear equations have no solution? Justify your answer.
() 2xX+4y=3 (i) x=2
12y +6x=6 y=2X

(i) 3x+y—-3=0
X+ Ey =2
3
2. Do the following equations represent a pair of coincident lines? Justify your answer

0] 3x + %y=3 (i) —2x-3y =1
X+3y=7 By +4x=—-2

" X2,

(iit) 5 y 5=
4x + +£-O
X+ %+ 76 "

3. Are the following pair of linear equations consistent? Justify your answer.

() —3x4y=12 (i) §x—y=1
5 2
dy + X =12 1x—S)/:1
5 6
(i) 2ax+by=a (iv) Xx+3y=1
dax +2by —-2a=0; a,b=0 2 (2x+ 6y) = 22
4. For the pair of equations
AX+ 3y =-7
2x+ 6y =14
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to have infinitely many solutions, the valueloghould be 1. Is the statement true?
Give reasons.
For all real values df, the pair of equations
X—2=8

5x— 1/ =c
have a unique solution. Justify whether it is true or false.

The line represented by= 7 is parallel to the—axis. Justify whether the
statement is true or not.

(D) Short Answer Questions

Sample Question 1 For which values gb andg, will the following pair of linear
eqguations have infinitely many solutions?

ax + 5y =2

p+7)x+P+8&)y=29-p+1.
Solution :

a_ 4
Here, a, 2p+7q

H: 5

b, p+8q

C 2

c, 20-p+l

For a pair of linear equations to have infinitely many solutions

So,

So,

a_b_g¢
a b ¢
4 5 2
2p+79 p+8g 2q-p+1
4 5 4 2
2p+79 p+8q and 2p+7q 2q-p+1
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e, 4p+3X=1Q+35 and §-4p+4=24+ 14

ie, ©6p+3y=0 and B+ 6g=4

ie., =-2 (1) and g+ 3g=2 (2)

Substituting the value @fobtained from Equation(1) in Equation(2), we get
dp-p=2

or p=-1

Substituting the value @fin Equation (1), we get
q=2

So, forp=-1,q = 2, the given pair of linear equations will have infinitely many
solutions.

Sample Question 2Solve the following pair of linear equations:
2Ix+ 4% =110
47x + 21y = 162

Solution: We have

21x + 47 = 110 1)

47x + 21y = 162 2

Multiplying Equation (1) by 47 and Equation (2) by 21, we get
987 + 2209y = 5170 3
987 + 441y= 3402 4

Subtracting Equation (4) from Equation (3), we get
1768/=1768

or y=1

Substituting the value ofin Equation (1), we get
21x+47 =10

or 21x=63

or x=3

So, x=3,y=1
Alternative Solution: We have

21x + 47 = 110 1)
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47x + 2ly = 162 2

Adding Equations (1) and (2), we have
68x + 68y = 272

or X+y=4 (5)

Subtracting Equation (1) from Equation (2), we have
26x — 26y = 52

or X—y=2 (6)

On adding and subtracting Equations (5) and (6), we get
x=3, y=1

Sample Question 3 Draw the graphs of the pair of linear equatignsy + 2 = 0
and &4 —y — 4 = 0. Calculate the area of the triangle formed by the lines so drawn
and thex-axis.

Solution

For drawing the graphs of the given equations, we find two solutions of each of the
equations, which are given imble 3.1

Table 3.1

Plot the points A (0, 2), B (-2, 0), P (0, =4) and Q (1, 0) on the graph paggoin
the points to form the linesB and PQ as shown in Fig 3.1
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We observe that there is a point R (2, 4) common to both the lines AB and PQ.
The triangle formed by these lines andthexis is BQR.

The vertices of this triangle are B (-2, 0), Q (1, 0) and R (2, 4).

We know that;

1
Area of triangle = Basex Altitude

Here, Base = BQ = BO + 0Q = 2 + 1 = 3 units.
Altitude = RM = Ordinate of R = 4 units.

1
So, area of A BQR = EXSX 4= 6s(q. units.

EXERCISE 3.3
1. For which value(s) ok, do the pair of linear equations
Ax+y=A2andx+ Ay =1 have
() nosolution?
(i) infinitely many solutions?
(i) aunique solution?
2. For which value(s) ok will the pair of equations
kx+3y=k-3
12x + ky = k
have no solution?

3. For which values o& andb, will the following pair of linear equations have
infinitely many solutions?

Xx+2y=1
(a-bx+@+by=a+b-2
4. Find the value(s) adin (i) to (iv) andp andgin (v) for the following pair of equations:

() 3x-y—-5=0and®-2—-p=0,
if the lines represented by these equations are parallel.
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() —x+py=1andpx—-y=1,
if the pair of equations has no solution.

(i) —3x+5y=7and px—3y =1,
if the lines represented by these equations are intersecting at a unique point.

(iv) 2x+ 3y —5=0antpx—-6y—8 =0,
if the pair of equations has a unique solution.

(V) 2x+ 3y =7 and 2px py = 28 —qy,
if the pair of equations have infinitely many solutions.

5. Two straight paths are represented by the equatier®y = 2 and —2x 6y = 5.
Check whether the paths cross each other or not.

6. Write a pair of linear equations which has the unique solutor 1,y =3. How
many such pairs can you write?

7. 1f 2x+y =23 and &—y = 19, find the values ofy5- 2xand <. — 2.
X

8. Find the values of andy in the following rectangle [see Fig. 3.2].

— ¥ty —

:

3x+y 7

& 3 >

Fig. 3.2

9. Solve the following pairs of equations:

() x+y=33 (if) §+%=4
0.6 5x y
X-2y Loox-ye 6 8
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(o)}

(i) 4x+— =15 (iv)

6x—— =14,y=0

< | <«

(V) 43X+ 6%y =—24

(Vi)
67x + 43 = 24

) 2xy 3
o) Sy 2

Xy _—_3
2x -y 10’

X+y#0, X-y+0

27

11

2x y

1.1

N 2y_8’ x,y=0
Xy

— 4 ==

2 b a+b

X y

¥+?=2, a, b0

X X
10. Find the solution of the pair of equatioTB 3T —)5/ —1=0and; +%/ =15.

Hence, findA, if y = Ax + 5.

11. Bythe graphical method, find whether the following pair of equations are consistent

or not. If consistent, solve them.

8

() 3x+y+4=0 i) x-2y=6
BXx—2y+4=0 3x— 6y =0
(i) x+y=3
3x+3y=9

12.

Draw the graph of the pair of equations®y = 4 and 2xy = 4. Wite the

vertices of the triangle formed by these lines andiaeis.Also find the area of

this triangle.
13.

14.
2a-3b = 4.

15.
x andy is 30°. Findx andy.

Write an equation of a line passing through the point representing solution of the
pair of linear equationsty = 2 and 2x—y 1. How many such lines can we find?

If x+1 is a factor of £ + ax¢ + 2bx + 1, then find the values afandb given that

The angles of a triangle axey and 40°. The difference between the two angles
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16.

17.

18.

19.

20.

21.

22.
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Two years ago, Salim was thrice as old as his daughter and six years later, he will
be four years older than twice her age. How old are they now?

The age of the father is twice the sum of the ages of his two chiksiten20
years, his age will be equal to the sum of the ages of his children. Find the age of
the father

Two numbers are in the ratio 5 : 6. If 8 is subtracted from each of the numbers, the
ratio becomes 4 : 5. Find the numbers.

There are some students in the two examination hadaddAB.To make the
number of students equal in each hall, 10 students are sent from Ato B. But if 20
students are sent from B A9 the number of students in A becomes double the
number of students in B. Find the number of students in the two halls.

A shopkeeper gives books on rent for reading. She takes a fixed charge for the
first two days, and an additional charge for each day thereafter. Latika paid
Rs 22 for a book kept for six days, while Anand paid Rs 16 for the book kept for
four days. Find the fixed chges and the chge for each extra day.

In a competitive examination, one mark is awarded for each correct answer while

1
5 mark is deducted for every wrong answer. Jayanti answered 120 questions

and got 90 marks. How many questions did she answer correctly?
The angles of a cyclic quadrilatersBCD are

ZA = (6x + 10)°, B = (5%°

ZC = x+Y)°, /D = (3y - 10)°

Find x andy, and hence the values of the four angles.

(E) Long Answer Questions

Sample Question 1 :Draw the graps of the linesx = —2 andy = 3. Write the
vertices of the figure formed by these lines,kexis and the-axis. Alsq find the
area of the figure.

Solution :

We know that the graph af= -2 is a line parallel tg-axis at a distance of 2 units
to the left ofit.

So, the lind is the graph ok = -2 [see Fig. 3.3]
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X ) jO X

YY
Fig. 3.3

The graph ofy = 3 is a line parallel to theaxis at a distance of 3 units above it.
So, the linanis the graph oy = 3.

The figure enclosed by the lings= -2,y = 3, thex-axis and they-axis is OABC,
which is a rectangle. (Why?)

A is a point on thg-axis at a distance of 3 units above xkeis. So, the coordinates
of A are (0, 3);

C is a point on theg-axis at a distance of 2 units to the lefyafxis. So, the coordinates
of C are (-2, 0)

B is the solution of the pair of equations —2 andy = 3. So, the coordinates of B are
(_21 3)

So, the vertices of the rectangle OABC are O (0, 0), A (0, 3), B (-2, 3), C (-2, 0)
The length and breadth of this rectangle are 2 units and 3 units, respectively.

As the area of a rectangle = lengthreadth,

the area of rectangle OABC =x23 = 6 sq. units.

Sample Question 2: Determine, algebraically, the vertices of the triangle formed
by the lines
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bx—y=5 x+2=1and 8+y=17.
Solution:

The vertex of a triangle is the common solution of the two equations forming its two
sides. So, solving the given equations pairwise will give the vertices of the triangle.

From the given equations, we will have the following three pairs of equations:
bx—y=5 and x+2=1
XxX+2y=1 and 6x+y=17
bx—-y=5 and 6x+y=17
Solving the pair of equations
5x—-y=5
Xx+2y=1
we getx=1,y=0

So, one vertex of the triangle is (1, 0)
Solving the second pair of equations

Xx+2y=1
ex+y=17
we getx =3,y =-1
So, another vertex of the triangle is (3, —1)
Solving the third pair of equations
5 -y =5
ox+y=17,
we getx =2,y = 5.

So, the third vertex of the triangle is (2, 5). So, the three vertices of the triangle are

Sample Question 3 Jamila sold a table and a chair for Rs 1050, thereby making a
profit of 10% on the table and 25% on the chair. If she had taken a profit of 25% on the
table and 10% on the chair she would have got Rs 1065. Find the cost price of each.

Solution : Let the cost price of the table be Rand the cost price of the chair
be Rsy.
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The selling price of the tableshen it is sold at a profit of 10%
10 110

= Rs Xx+—x =Rs— X
100 100

The selling price of the chair when it is sold at a profit of 25%

Rs +é —Rs—125
=" Y+ 700Y T™100Y
110 125
—X+——y=1050
S0 100" 100" (1)

When the table is sold at a profit of 25%, its selling peiées (x+é xj:ngsx

100 100
- , . . : 10 110
When the chair is sold at a profit of 10%, its selling prd¢&s | y+—y |=Rs—y
100 100
So, 12 x+£0y=1065 (2)
100 100

From Equations (1) and (2), we get
110x + 125/ = 105000
and 12% + 110y = 106500

On adding and subtracting these equations, we get
235+ 235/ = 211500

and 15x—15/=1500

ie., x+ty=900 (3)
and x-y=100 4)
Solving Equations (3) and (4), we get

x =500,y = 400

So, the cost price of the table is Rs 500 and the cost price of the chair is Rs 400.
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Sample Question 41t can take 12 hours to fill a swimming pool using two pipes. If
the pipe of larger diameter is used for 4 hours and the pipe of smaller diameter for
9 hours, only half the pool can be filled.How long would it take for each pipe to fill the
pool separately?

Solution:

Let the time taken by the pipe of larger diameter to fill the pod! lheurs and that
taken by the pipe of smaller diameter pipe along heurs.

In x hours, the pipe of larger diameter fills the pool.

1
So, in 1 hour the pipe of larger diameter fH)zlspart of the pool, and so, in 4 hours, the

4
pipe of larger diameter fills)z parts of the pool.

9
Similarly, in 9 hours, the pipe of smaller diameter ﬁvsparts of the pool.

According to the question,

9 1
VT2 @

Also, using both the pipes, the pool is filled in 12 hours.

4
X

l_2+1_2:l

So, Xy

)
1 1
Let e uand ;:V. Then Equations (1) and (2) become

A
4u+9v=—
3 ©)
12u+12v=1 (4)
Multiplying Equation (3) by 3 and subtracting Equation (4) from it, we get

1 1
15v== or v=—
2 " 30
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1
Substituting the value afin Equation (4), we geti=—~

20
_r.1
20" 30
1 11 1
x 20"y 30
x =20,y = 30.

So, the pipe of larger diameter alone can fill the pool in 20 hours and the pipe of smaller
diameter alone can fill the pool in 30 hours.

EXERCISE 3.4
Graphically solve the following pair of equations:
2X+y=6
2X-y+2=0

Find the ratio of the areas of the two triangles formed by the lines representing
these equations with theaxis and the lines with thg-axis.

Determine, graphically, the vertices of the triangle formed by the lines
y =X, 3y =X, X+y=28

Draw the graphs of the equations 3,x =5 and  —y -4 = 0. Also find the
area of the quadrilateral formed by the lines andtais.

The cost of 4 pens and 4 pencil boxes is Rs 100. Three times the cost of a pen is
Rs 15 more than the cost of a pencil box. Form the pair of linear equations for the
above situation. Find the cost of a pen and a pencil box.

Determine, algebraicallghe vertices of the triangle formed by the lines
3x—-y=3
2Xx—3y= 2
X+2y=28

Ankita travels 14 km to her home partly by rickshaw and partly by bus. She takes
half an hour if she travels 2 km by rickshamd the remaining distance by bus.
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11.

12.
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On the other hand, if she travels 4 km by rickshaw and the remaining distance by
bus, she takes 9 minutes londénd the speed of the rickshaw and of the bus.

A person, rowing at the rate of 5 km/h in still water, takes thrice as much time in
going 40 km upstream as in going 40 km downstream. Find the speed of the
stream.

A motor boat can travel 30 km upstream and 28 km downstream in 7 hours. It can
travel 21 km upstream and return in 5 hours. Find the speed of the boat in still
water and the speed of the stream.

A two-digit number is obtained by either multiplying the sum of the digits by 8 and
then subtracting 6r by multiplying the difference of the digits by 16 and then
adding 3. Find the number.

A railway half ticket costs half the full fare, but the reservation charges are the
same on a half ticket as on a full ticket. One reserved first class ticket from the
station Ato B costs Rs 253Blso, one reserved first class ticket and one reserved
first class half ticket from A to B costs Rs 3810. Find the full first class fare from
stationA to B, and also the reservation oes for a ticket.

A shopkeeper sells a saree at 8% profit and a sweater at 10% discount, thereby,
getting a sum Rs 1008. If she had sold the saree at 10% profit and the sweater at
8% discount, she would have got Rs 1028. Find the cost price of the saree and the
list price (price before discount) of the sweater.

Susan invested certain amount of money in two schemes A and B, wigich of
interest at the rate of 8% per annum and 9% per annum, respectively. She received
Rs 1860 as annual interest. However, had she interchanged the amount of
investments in the two schemes, she would have received Rs 20 more as annual
interest. How much money did she invest in each scheme?

Vijay had some bananas, and he divided them into two latedB. He sold the

first lot at the rate of Rs 2 for 3 bananas and the second lot at the rate of
Re 1 per banana, and got a total of Rs 400. If he had sold the first lot at the rate of
Re 1 per banana, and the second lot at the rate of Rs 4 for 5 bananas, his total
collection would have been Rs 460. Find the total number of bananas he had.
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CHAPTER 4 I

QUADRATIC EQUATIONS

(A) Main Concepts and Results

Quadratic equation A quadratic equation in the variableis of the form
ax+ bx+ ¢ =0, wherea, b, c are real numbers ared 0.

Roots of a quadratic equation : A real numbes said to be a root of the
quadratic equatioaX’ + bx+ c= 0, ifac®+ ba + c= 0.

The roots of the quadratic equatiaxt + bx+ ¢ = 0 are the same as the zeroes
of the quadratic polynomiab@+ bx +c.

Finding the roots of a quadratic equation by the method of factorisation : If we
can factorise the quadratic polynonaad+ bx+ c, then the roots of the quadratic
equationax+ bx+ ¢ = 0 can be found by equating to zero the linear factors of
ax+ bx+c

Finding the roots of a quadratic equation by the method of completing the
square : By adding and subtracting a suitable constant, we cifathex terms
in the quadratic equation so that they become a complete square, and solve for

Quadratic Formula : It?— 4ac> 0, then the real roots of the quadratic equation

ax¢+ bx+ ¢ = 0 are given by_—bi—'bz_4ac.
2a 2a
The expressiob?— 4acis called the discriminant of the quadratic equation.

Existence of roots of a quadratic equatiouadratic equatioaé+bx+c=0 has
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()] two distinct real roots i?— 4ac> 0
(i)  two equal real roots *— 4ac=0
@iy  no real roots ifb’— dac < 0.

(B) Multiple Choice Questions

Choose the correct answer from the given four options:

Sample Question 1 Which one of the following is not a quadratic equation?

(A)  (x+2F=2k+3) (B) ¥+ 3Xx=(-1)(1-3?

© (x+2) x—1)=x*-2%-3 (D) X¥—x+2x+1=k+ 1)y
Solution : Answer (C)

Sample Question 2 Which constant should be added and subtracted to solve the

quadratic equatiodx’ —3x-5=0 by the method of completing the square?

9 3 3 V3
G ® 15 © 3 ®
Solution : Answer (B)
EXERCISE 4.1

Choose the correct answer from the given four options in the following questions:
1. Which of the following is a quadratic equation?

(A) ¥+ 2X+1=(4-%+3 (B) —2¢ = (5 —X) [2x—§j

©) k+ 1)x2+gX =7,wherk=-1 (D) x*-x = (x— 1f

2. Which of the following is not a quadratic equation?

(A)2(x=1¢ =4 — X%+ 1 (B) 2x—x=x*+5

(C) (V2x+~/3P+x* = 3¢ — 5x (D) (0+ )2 =x"+ 3 + &3
3. Which of the following equations has 2 as a root?

(A) x*—4x+5=0 (B) ¥+ 3x-12=0

(C)2¢-T+6=0 (D) 3¢—6x-2=0
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4.

10.

1 5

If E is a root of the equatiott + kx — Z = 0, then the value dfis
A) 2 B)-2 C 1 D 1

(A) (8) - © 3 O 5

Which of the following equations has the sum of its roots as 3?
(A)2-X+6=0 (B) >*+3x-3=0

(C) V2 - x+1= 0 (D) 3%¥— X+ 3=0

V2

Values ofk for which the quadratic equatiom®2 kx + k= 0 has equal roots is
(A) O only (B) 4 (C) 8 only (D)0, 8

Which constant must be added and subtracted to solve the quadratic equation

3
9x2+ZX—\f = 0 by the method of completing the square?

A = B) = c): D) ~
(A 3 (B) 52 © 3 D) o
The quadratic equation?— /5x + 1 =0 has

(A) two distinct real roots (B) two equal real roots
(C) no real roots (D) more than 2 real roots

Which of the following equations has two distinct real roots?
9
(A) 23— Sﬁx+z =0 (B) X2+ x—5=0

(C)x*+ 3+ 22 =0 D)5 —-X+1=0
Which of the following equations has no real roots?
(A) X =4+ 32 =0 (B) X+ 4x— 32 =

C)x¥—4&X—-3/2 =0 (D) 3%+ 4/3x+4=0
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11. (x*+1¢-x*=0 has
(A) four real roots (B) two real roots

(C) no real roots (D) one real root.

(C) Short Answer Questions with Reasoning

Sample Question 1 Does k— 1¥ + 2(x + 1) = 0 have a real root? Justify your answer
Solution : No, since the equation is simplifiedXb+ 3 = 0 whose discriminant is —12.
Sample Question 2 Is the following statement fTie’ or ‘False’?Justify your answer.

Ifin a quadratic equation the coefficientxa$ zero, then the quadratic equation has no
real roots.

Solution : False, since the discriminant in this case isewhich can still be non-
negative ifa andc are of opposite signs or if one@br c is zero.

EXERCISE 4.2

1. State whether the following quadratic equations have two distinct real roots.
Justify your answer

() ®—K+4=0 (i) 2¢+x-1=0
(i) 2x2—a<+§=o (V)32 —4x+ 1= 0
(V) x+4f-&=0 (Vi)(x—2) -2k+1)=0

(i) V2x° —%X+ % = C Wiil) x(1=X) —2=0

(iX) x-1)&+2)+2=0 Xx+1) k—-2)+x=0

2. Wirite whether the following statements are true or false. Justify your answers.
(i) Every quadratic equation has exactly one root.
(i) Every quadratic equation has at least one real root.
(i) Every quadratic equation has at least two roots.
(iv) Every quadratic equations has at most two roots.
(v) If the coefficient ofx2 and the constant term of a quadratic equation have
opposite signs, then the quadratic equation has real roots.
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(vi) If the coefficient ofx> and the constant term have the same sign and if the
coefficient ofx term is zero, then the quadratic equation has no real roots.

3. A quadratic equation with integral coefficient has integral roots. Justify your
answer

4. Does there exist a quadratic equation whose coefficients are rational but both of
its roots are irrational? Justify your answer.

5. Does there exist a quadratic equation whose coefficients are all distinct irrationals
but both the roots are rationals? Why?

6. Is 0.2 aroot of the equatiod— 0.4 = 0? Justify

7. If b=0,c<0,isittrue that the roots gf+ bx+c = 0 are numerically equal and
opposite in sign? Justify

(D) Short Answer Questions

Sample Question 1 Find the roots of the quadratic equatioc®2,/5x — 2 = 0 using
the quadratic formula.

Solution : b*—4ac=5-4x2x(-2) =21

521 B2l V5-421

Therefore, the roots are———, i.e.,
4 4 4

Sample Question 2 : Find the roots 0k%-,/2x — 2 = 0 by the factorisation of the
corresponding quadratic polynomial.

Solution : 6 — \fox —2= 6X* — 3. /2 X+ 2 /2x—2
X (2=2) + 2 (X=42)
(Bx+ {2) (x-42)

Now, 6¥ — \/ox —2 =0 gives 8+ /2) (X —-./2) =0, ie, &+ /2=0or
2xX—/2=0

NG

2
So, the roots are% and e
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EXERCISE 4.3
1. Findthe roots of the quadratic equations by using the quadratic formula in each of
the following:
() 2¢-X-5=0 (i) 5x*+1Xx+8=0
(i) —3*+5%+12=0 (iv) ¢+ 7X%-10=0
(V) ¥+ 2/2x-6=0 (vi) ¥ -3/5x+10=0

1
(vii) Exz —11x+1=0

2. Find the roots of the following quadratic equations by the factorisation method:

- -
() 2¢+3x-2= (i) £X -x-¢ =
(iii) 322 — X~ 2 = (iv) 3%+ 5/Bx —10 =0

1
2 _ — =
(V) 21¢¢— X + 1 0
(E) Long Answer Questions

Sample Question 1 Check whether the equatior?é 7 + 2 = 0 has real roots, and
if it has, find them by the method of completing the squares.

Solution : The discriminant 2 —4ac=49-4x6x2=1>0

So, the given equation has two distinct real roots.

Now, 6X2—TX+2=0
i.e., 36x°—4X+12=0
i 6X — Z 2 + 12 @ =0
i.e., 5 2 "
2 2 2 2
7 7 1
bX—— - = = 6X— | =| =
.e., 5 5 0 or( 2} (2}
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7 1
The roots are given b)ﬁX—E = iE
ie., 6x=4,3
| 21
ie., X =205

Sample Question 2 : Had\jita scored 10 more marks in her mathematics test out of
30 marks, 9 times these marks would have been the square of her actual marks. How
many marks did she get in the test?

Solution : Let her actual marks be
Therefore, 9 (x+10) =x2

ie., X¥—%-90=0

ie., X¥—15x+6x-90=0
ie., X(X — 15) + 6K —15) = 0
ie., (x+6)(x-15)=0

Therefore, X=—6 or x=15
Sincex is the marks obtained,# — 6. Therefore x = 15.
So,Ajita got 15 marks in her mathematics test.

Sample Question 3 ‘A train travels at a certain average speed for a distance of
63 km and then travels a distance of 72 km at an average speed of 6 km/h more than
its original speed. If it takes 3 hours to complete the total journey, what is its original
average speed?

Solution : Let its original average speed b&m/h. Therefore,

4= _3
X X+6
7 8 3 1
ie., —t———==7
X X+6 9 3

_ 7(x+6)+8x_ 1
€., X(x+6) 3
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ie., 21 x + 6) + 24x=x (X + 6)
ie., 21x + 126 + 24 = X% + 6
ie., ¥ —3%-126=0

ie., (x+3)x—42) =0

ie., =—3 or x=42

Sincex is the average speed of the traimannot be negative.
Thereforex = 42.

So, the original average speed of the train is 42 km/h.

EXERCISE 4.4
1. Find whether the following equations have real roots. If real roots exist, find
them.
(i) 8&+2%-3=0 (i) -2¢+X+2=0
iif) 5x2 - i+i—1x¢§ S)
(i) 5bx?—2%-10=0 (iv) %—3 x5 o'

(v) ¥ +5/5x-=70=0

2. Find a natural number whose square diminished by 84 is equal to thrice of 8 more
than the given number

3. Anatural number, when increased by 12, equals 160 times its reciprocal. Find the
number

4. A train, travelling at a uniform speed for 360 km, would have taken 48 minutes
less to travel the same distance if its speed were 5 km/h more. Find the original
speed of the train.

5. If Zeba were younger by 5 years than what she really is, then the square of her
age (in years) would have been 11 more than five times her actudfiagfes
her age now?

6. At presentAshas age (in years) is 2 more than the square of her daughter
Nisha's age. When Nisha grows to her mothgresent agé\shas age would
be one year less than 10 times the present age of Nisha. Find the present ages of
bothAsha and Nisha.
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7. Inthe centre of a rectangular lawn of dimensions 50 m x 40 m, a rectangular
pond has to be constructed so that the area of the grass surrounding the pond
would be 184 nt [see Fig. 4.1]. Find the length and breadth of the pond.

Fig. 4.1

8. At tminutes past 2 pm, the time needed by the minutes hand of a clock to show
: s, :
3 pm was found to be 3 minutes less thfrmmutes. Find.
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CHAPTER 5 I

ARITHMETIC PROGRESSIONS
e

(A) Main Concepts and Results

An arithmetic progression (AP) is a list of numbers in which each term is

obtained by adding a fixed numlzkto the preceding term, except the first term
a. The fixed numbed is called its common difference.

The general form of aAPisa,a+d,a+ 2d, a+ d,...

In the list of numbers,, a, a,,... if the differences, —a, a, —a, a, — a,,...

give the same value, i.e.,df, , —a, is the same for different valueslafthen
the given list of numbers is &P.

Then™terma_(or the general term) of &P isa =a+ (n—1)d, whereais
the first term andl is the common difference. Note that=a.

The sum $of the firstn terms of arAP is given by

S =g [2a+ (n—1)d]

n

If | is the last term of aAP of n terms, then the sum of all the terms can also be
given by

n
S, =5 [a+1]
Sometimes Ss also denoted by S.

03/05/18



ARITHMETIC PROGRESSIONS 45

® If S, is the sum of the first terms of arAP, then itsn™ term a, is given by
aﬂ = Sﬂ - SI’]—
(B) Multiple Choice Questions

1

Choose the correct answer from the given four options:
Sample Question 1 The 10 term of the AP: 5, 8,11 14, ... is
(A) 32 (B) 35 (C) 38 (D) 185
Solution : Answer (A)
Sample Question 2 In anAPif a=-7.2,d=3.6,a = 7.2, themis
(A) 1 (B) 3 (C) 4 (D) 5
Solution : Answer (D)
EXERCISE 5.1
Choose the correct answer from the given four options:
1. InanAP ifd=-4,n= 7,a =4, thema is

(A) 6 B) 7 (C) 20 (D) 28
2. InanAP, ifa=3.5d=0, n=101, theran will be
(A) O (B) 3.5 (C) 103.5 (D) 104.5

3. Thelist of numbers - 10, -6, -2, 2,... is
(A) anAPwithd=-16
(B) anAPwithd= 4
(C) anAPwithd=-4

(D) not anAP
-5 5
4. The " term of theAP: —5,7, 0, E ...Is
(A) —20 (B) 20 (C) =30 (D) 30

5. The first four terms of aAP, whose first term is —2 and the commoredénce
is =2, are
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10.

11.

12.

13.

14.

15.

EXEMPLAR PROBLEMS

(A) -2,0,2,4

(B) -2,4,-8,16

(C) -2,-4,-6,-8

(D) —-2,-4,-8,-16

The 2% term of theAP whose first two terms are —3 and 4 is
(A) 17 (B) 137 (C) 143 (D) -143

If the 29 term of anAP is 13 and the®Bterm is 25, what is its'term?

(A) 30 (B) 33 (C) 37 (D) 38
Which term of thé\P: 21, 42, 63, 84,... is 210?
(A) o9n (B) 10" (C) 11 (D) 121

If the common dierence of al\P is 5, then what iy, —a,,?

(A) 5 (B) 20 (C) 25 (D) 30
What is the common dérence of a\P in whicha ,—a , = 32?7
(A) 8 (B) -8 (C) -4 (D) 4

Two APs have the same commonféience. The first term of one of these is

—1 and that of the other is — 8. Then the difference between thirmds is

(A) -1 (B)-8 C€) 7 (D) -9

If 7 times the 7 term of aPAP is equal to 11 times itsl® term, then its 18th
term will be

(A 7 (B) 1 (C) 18 (D) 0

The 4" term from the end of the AP: —-11, -8, -5, ..., 49 is

(A) 37 (B) 40 (C) 43 (D) 58

The famous mathematician associated with finding the sum of the first 100 natu-

ral numbers is
(A) Pythagoras (B) Newton
(C) Gauss (D) Euclid

If the first term of aAP is =5 and the common difference is 2, then the sum of

the first 6 terms is
(A) O (B) 5 (C) 6 (D) 15
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16. The sum of first 16 terms of td°: 10, 6, 2,... is

(A) =320 (B) 320 (C) —352 (D) —-400
17. InanAPif a=1,a = 20 and $= 399, them is
(A) 19 (B) 21 (C) 38 (D) 42

18. The sum of first five multiples of 3 is
(A) 45 (B) 55 (C) 65 (D) 75

(C) Short Answer Questions with Reasoning
Sample Question 1in theAP: 10, 5, 0, -5, ... the common differencis dqual to 5.
Justify whether the above statement is true or false.
Solution :
a-a=5-10=-5
a,-a,=0-5=-5
a,-a,=-5-0=-5
Although the given list of numbers formsAR, it is withd = -5 and not witld = 5

So, the given statement is false.

Sample Question 2 Divya deposited Rs 1000 at compound interest at the rate of
10% per annumlhe amounts at the end of first year, second, yead yeay ..., form
anAP. Justify your answer

Solution : Amount at the end of the 1st year = R9Q
Amount at the end of the 2nd year = Rs 1210
Amount at the end of 3rd year = Rs 1331 and so on.
So, the amount (in Rs) at the end of 1st y2ad year3rd yeay... are
1100, 1210, 1331, ...
Here, a,—a, =110
a,—a, =121
As, a,—a #a,—a, it does not form aAP.
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Sample Question 3Then" term of anAP cannot ben* + 1. Justify your answer.

Solution :

Here,a =rf+1

So, a=1"+1=2
a,=2"+1=5
3,=3"+1=10

List of numbers becomes 2, 5, 10, ...
Here, 5 — 2£10-5, so it does not form &P.

Alternative Solution 1:

We know that in aAP, d=a,—a, ;
Here, g =r?+1
So, a,—a,,=(F+1)— (n-17+1

=2n-1

As a,—a, ; depends upon, dis not a fixed number

So, a,= n+1 cannot be the™ term of anAP.

Alternative Solution 2:
We know that in a\P

a,=a+(n-1) d. We observe tha4, is a linear polynomial in.

Here, a, = n’+1 is not a linear polynomial in. So, it cannot be th&" term of amAP.
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EXERCISE 5.2

1. Which of the following form an AP? Justify your answer.

@ -1,-1,-1,-1,..

@ 0,2,0,2,..

@ 1,1,2,2,3,3,...

(iv) 11,22,33,...

111
(V) E’ g, Z’
(vi) 2,222 ..

Vi) /3,12, V27, /48, -

3 5
2. Justify whether it is true to say that —T,E, -2, E ,... forms anAP as

LT =
3. FortheAP: -3, -7, -11, ..., can we find directly —a,, without actually finding
a,, anda,? Give reasons for your answer.

4. Two APs have the same common differernidee first term of oné\P is 2 and
that of the other is 7. The difference between thelrtgéfms is the same as the
difference between their 2ierms, which is the same as the difference between
any two corresponding terms. Why?

5. Is 0 aterm of the AP: 31, 28, 25, ...? Justify your answer.

6. The taxi fare after each km, when the fare is Rs 15 for the first km and Rs 8 for
each additional km, does not form AR as the total fare (in Rs) after each
kmis

15, 8,8, 8, ...
Is the statement true? Give reasons.

7. Inwhich of the following situations, do the lists of numbers involved forARh
Give reasons for your answers.

(i) The fee charged from a student every month by a school for the whole ses-
sion, when the monthly fee is Rs 400.
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(i) The fee charged every month by a school from Classes | to XII, when the
monthly fee for Class | is Rs 250, and it increases by Rs 50 for the next higher
class.

(ify The amount of money in the account of Varun at the end of every year when
Rs 1000 is deposited at simple interest of 10% per annum.

(iv) The number of bacteria in a certain food item after each second, when they
double in every second.

8. Justify whether it is true to say that the following arerthéerms of arAP.
() 2n-3 (i) 3n#*5 (iii) 1+n+n?

(D) Short Answer Questions

Sample Question 1 If the numbersn — 2, 4n— 1 and & + 2 are iNAP, find the
value ofn.

Solution :

Asn—-2,Ah-1, ;1 + 2 are iNRAP,
SO (4n-1)-0-2)=(5n+2) — (4n—1)
ie, 3n+1=n+3
e, n=1

Sample Question 2 : Find the value of the middle most term (s) of &fe :
-1,-7,-3,..., 49.

Solution :

Here,a=-11, d=-7—-(-1) =4,a =49

We havea =a+ (n—-1)d

So, 49=-1+(n-1)x4

ie., 60=H—-1)x4

i.e., n=16

As n is an even number, there will be two middle terms which are

1?6th anc{%ﬁ ]} th, i.e., th¢ 8" term and the Oterm.

03/05/18



ARITHMETIC PROGRESSIONS 51

ag=a+7d=-11+7x4=17
a,=a+8d=-11+8x4=21
So, the values of the two middle most terms are 17 and 21, respectively.

Sample Question 3The sum of the first three terms of @R is 33. If the product of
the first and the third term exceeds the second term by 29, fikdPthe

Solution : Let the three terms AP be

a—d a a+d.
So, a-d+a+a+d=33
or a=1

Also, (a-d)(a+d)y=a+29
ie., a?—d*=a+ 29
e, 121 -d?=11+29

ie., d2=81
ie., d=+9
So there will be two APs and they are : 2, 20, ...
and 20,1, 2, ...
EXERCISE 5.3
1. Match theAPs given in column A with suitable common differences given in
column B.
Column A Column B
2
(A) 2,-2,-6,-10,... (B) 3
(A) =-18n=10,4 =0 (B,) -5
(A) a=0,a,=6 (B, 4
(A) a=13,3,=3 (B) -4
By 2
By *
B)
B) 5
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2. \Verify that each of the following is &P, and then write its next three terms.

13
g

NG

@) O,

(if) 3 g A

i) /3, 23, 33

(iv) a+b, (@+1)+b, (@a+1)+(b+1),..
(V) a,2a+1, a+2,4+3,..

3. Write the first three terms of the APs wheeandd are as given below:

L1 1
() a=5.d=—¢

(i) a=-5d=-3

1
(i) a= 2, d="%

4. Finda, b andc such that the following numbers arédR: a, 7,b, 23,c.

Determine théAP whose fifth term is 19 and the difference of the eighth term
from the thirteenth term is 20.

1
6. The 2@, 11" and the last term of kP are 0, 3 and—g, respectivelyFind the

common difference and the number of terms.

7. The sum of thebandthe 7" terms of arAP is 52 and the 0term is 46. Find the
AP.

8. Find the 20 term of theAP whose 7 term is 24 less than thetlterm, first term
being 12.

9. If the 9"term of anAP is zero, prove that its 23erm is twice its 19term.

10. Find whether 55 is a term of the AP: 7, 10, 13,--- or not. If yes, find which term
itis.
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11. Determinek so thatk®+ 4k + 8, & + 3k + 6, 3@ + 4k + 4 are three consecutive
terms of arAP.

12.Split 207 into three parts such that these awHrand the product of the two
smaller parts is 4623.

13.The angles of a triangle areAR. The greatest angle is twice the least. Find all the
angles of the triangle.

14.1f the nth terms of the twé\Ps: 9, 7, 5, ... and 24, 21, 18,... are the same, find the
value of nAlso find that term.

15.If sum of the 8 and the 8 terms of arAP is 7 and the sum of thé"and the 14
terms is —3, find the 10term.

16. Find the 12 term from the end of the AP: -2, -4, —6,..., —100.

17.Which term of theA\P: 53, 48, 43,... is the first negative term?

18.How many numbers lie between 10 and 300, which when divided by 4 leave a
remainder 3?

4 2 1
19. Find the sum of the two middle most terms ofAlfe —5, -1, —g 45.
20. The first term of a\P is =5 and the last term is 45. If the sum of the terms of the
AP is 120, then find the number of terms and the common difference.
21.Find the sum:

() 1+ (=2)+(-5) +(-8) + ... + (-236)

1 2 3
(ii) 4—3 + 4—5 + 4—3 +... upton terms

a-b 3a-2b 5a-D
(iil) a+b+ b + a+b“‘---to]1terms.

22.Which term of the AP: -2, -7, -12,... will be —77? Find the sum oAiigpto the
term —77.

23.1f a, = 3 — 4, show thata,, a,, &,... form anAP. Also find S,
24.1n anAP, if S =n (4n + 1), find theAP.
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25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

EXEMPLAR PROBLEMS

In anAP, if S = 3r* + 5n anda, = 164, find the value d€.

If S, denotes the sum of firatterms of amAP, prove that

S,=3(§-9)
Find the sum of first 17 terms ah AP whose # and 9 terms are —15 and —30
respectively

If sum of first 6 terms of aAP is 36 and that of the first 16 terms is 256, find the
sum of first 10 terms.

Find the sum of all the 11 terms of AR whose middle most term is 30.

Find the sum of last ten terms of the AP: 8, 10, 12,---, 126.

Find the sum of first seven numbers which are multiples of 2 as well as of 9.
[Hint: Take the LCM of 2 and 9]

How many terms of the AP: —-15, —13, —11,--- are needed to make the sum —-55?
Explain the reason for double answer.

The sum of the firsh terms of amAP whose first term is 8 and the common
difference is 20 is equal to the sum of first@ms of anothekP whose first term
is — 30 and the common difference is 8. Rind

Kanika was given her pocket money on J&n2008. She puts Re 1 on Day 1,

Rs 2 on Day 2, Rs 3 on Day 3, and continued doing so till the end of the month,
from this money into her piggy bank. She also spent Rs 204 of her pocket money,
and found that at the end of the month she still had Rs 100 witkltaermuch

was her pocket money for the month?

Yasmeen saves Rs 32 during the first month, Rs 36 in the second month and
Rs 40 in the third month. If she continues to save in this manner, in how many
months will she save Rs 20007

(E) Long Answer Questions

Sample Question 1.The sum of four consecutive numbers infdhis 32 and the
ratio of the product of the first and the last terms to the product of the two middle terms
is 7 : 15. Find the numbers.

Solution: Let the four consecutive numbersAR be

a-3d,a-d a+d a+ 3d.
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So, a-d+a-d+a+d+a+3d=32
or h =32

or a=8

(a—3d)(a+3d) 7

Also, =—
* Tacd)(atd 15
a’-9d*_ 7

o a-d’> 15

or, 15a%>— 13542 = 7% — 7d?

or, 8a?2—12842 =0

8x8x 8
o d' T

or, d=+2

So, when & 8,d = 2, the numbers are 2, 6, 10, 14.

Sample Question 2:Solve the equation :
1+4+7+10 +...+ x287

Solution :

Here, 1, 4, 7, 10, .xform anAPwitha=1,d = 3,a =X

We havea =a+ (n-1)d

So, X=1+O-1)x3=8-2

n
Also, S= E(a+ )

n
So, 287 =7, (1+x)
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1+3n-2)

NS

o, 574=n(3n-1)
ob, 3 -n-574=0

1+./1+ 6888
Thereforen = ——
6
_1i83_% -82
6 6 6
.
-3

As n cannot be negative, so= 14
Therefore, x -2 =3 x 14 — 2 = 40.
Alternative solution:

Here, 1, 4, 7, 10, xform anAPwitha=1,d=3, S = 287

n
We have, SZE 2a+(n-1d

So, 287=2 2+(n —3x 3
or, 574=n (3 -1)
or, 3n* —n—-574= (

Now proceed as above.

EXERCISE 5.4

1. The sum of the first five terms of &k and the sum of the first seven terms of the
sameAPis 167. If the sum of the first ten terms of AR is 235, find the sum of
its first twenty terms.
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2. Findthe
(i) sum of those integers between 1 and 500 which are multiftessofvell as of 5.
(if) sum of those integers from 1 to 500 which are multiples of 2 as well as of 5 .

(i) sum of those integers from 1 to 500 which are multiples of 2 or 5.

[Hint (i) : These numbers will be : multiples of 2 + multiples of 5 — multiples of 2
as well as of 5]

3. The eighth term of aAP is half its second term and the eleventh term exceeds
one third of its fourth term by 1. Find the"igrm.

4. AnAP consists of 37 term$he sum of the three middle most terms is 225 and the
sum of the last three is 429. Find thie

5. Find the sum of the integers between 100 and 200 that are
(i) divisible by 9
(i) not divisible by 9
[Hint (ii) : These numbers will bélptal numbers Fotal numbers divisible by 9]

6. The ratio of the 1f.term to the 18term of amAP is 2 : 3. Find the ratio of theé"5
term to the 2%term, and also the ratio of the sum of the first five terms to the sum
of the first 21 terms.

7. Show that the sum of an Ahose first term ig, the second terrh and the last
termc, is equal to

(a+c)(b+c-29
2(b-a)

8. Solve the equation
-4+ (-1)+2+... =437

9. Jaspal Singh repays his total loan of Rs 118000 by paying every month starting
with the first instalment of Rs 1000. If he increases the instalment by Rs 100 every
month, what amount will be paid by him in theé"3@stalment? What amount of
loan does he still have to pay after th& B&talment?
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10. The students of a school decided to beautify the school diniingal Day by
fixing colourful flags on the straight passage of the school. They have 27 flags
to be fixed at intervals of every 2 m. The flags are stored at the position of the
middle most flag. Ruchi was given the responsibility of placing the flags. Ruchi
kept her books where the flags were stored. She could carry only one flag at a
time. How much distance did she cover in completing this job and returning
back to collect her books? What is the maximum distance she travelled carrying
a flag?
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CHAPTER 6

TRIANGLES

(A) Main Concepts and Results

Congruence and similarity, Conditions for similarity of two polygons, Similarity of
Triangles, Similarity and correspondence of vertices, Criteria for similarity of triangles;
(1) AAA or AA (ii) SSS (iii) SAS

¢ Ifalineisdrawn parallel to one side of a triangle to intersect the other two sides,

then these two sides are divided in the same ratio (Basic Proportionality Theo-
rem) and its converse.

¢ Ratio of the areas of two similar triangles is equal to the ratio of the squares of
their corresponding sides.

®  Perpendicular drawn from the vertex of the right angle of a right triangle to its

hypotenuse divides the triangle into two triangles which are similar to the whole
triangle and to each other.

® Inarighttriangle, the square on the hypotenuse is equal to the sum of the squares
on the other two sides (Pythagoras Theorem) and its converse.

(B) Multiple Choice Questions

Choose the correct answer from the given four options:

Sample Question 1: If in Fig 6.1, O is the point of intersection of two chords AB
and CD such that OB = OD, then triangles OAC and ODB are
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(A) equilateral but not similar

(B) isosceles but not similar

(C) equilateral and similar

(D) isosceles and similar
Solution : Answer (D)
Sample Question 2: D and E are respectively the points on the sides AB and AC of
a triangle ABC such that AD=2 cm, BD=3 cm, BC=7.5cmand DE||BC. Then,
length of DE (in cm) is
(A) 2.5 B) 3 ©) s D) 6
Solution : Answer (B)

EXERCISE 6.1
Choose the correct answer from the given four options:
1. In Fig. 6.2, Z BAC=90° and AD L BC. Then,

A

.-'.l ‘H-\".

S -""-._\M.-
o
5 | H-\H\'-.\_\.
.
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(A) BD.CD=BC’ (B) AB.AC=BC
(C) BD.CD=AD’ (D) AB.AC= AD’

2. The lengths of the diagonals of a rhombus are 16 cm and 12 cm. Then, the
length of the side of the rhombus is

(A)9 cm (B) 10 cm (C) 8cm (D) 20 cm

3. f AABC~AEDFand AAB C isnot similar to A D E F, then which of
the following is not true?

(A) BC.EF =AC.FD (B) AB.EF=AC.DE
(C) BC.DE=AB.EF (D) BC.DE=AB.FD
o AB_BC_CA .
4. Ifin two triangles ABC and PQR, QR PR PQ’
(A) APQR~ACAB (B) APQR ~ A ABC
(C) ACBA ~APQR (D) ABCA ~APQR

5. InFig.6.3, two line segments AC and BD intersect each other at the point P
such that PA=6 cm, PB=3 cm, PC=2.5 cm, PD =5 cm, £ APB = 50°
and £ CDP = 30°. Then, £ PBA is equal to

(A) 50° (B) 30° (C) 60° (D) 100°

6. Ifin two triangles DEF and PQR, /D = ZQ and ZR = ZE, then which of the
following is not true?

EF _DF DE _EF

(A) PR~ PQ B) po " rp
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DE DF EF DE

© orR=Po ® Rp=or

7. Intriangles ABC and DEF, /B = ZE, Z/F = ZC and AB = 3 DE. Then, the
two triangles are

(A) congruent but not similar (B) similar but not congruent

(C) neither congruent nor similar (D) congruent as well as similar

BC 1 ar (PRQ)

8. [Itis given that A ABC ~ A PQR, with Q_R = 3 Then, m is equal to

1 1
(4) 9 ®) 3 © 3 ®) §

9. Itis giventhat A ABC ~ A DFE, Z/A=30°, /C=50°, AB=5cm,AC=8cm
and DF= 7.5 cm. Then, the following is true:

(A) DE = 12 cm, ZF = 50° (B) DE = 12 cm, £F = 100°
(C) EF = 12 cm, D = 100° (D) EF = 12 cm, ZD = 30°

o AB BC ) ..
10. Ifin triangles ABC and DEF, —— =——, then they will be similar, when

DE FD
(A) 4 B=ZE (B) ZA=/D
(C) £4B=«D (D) £ZA=ZF
ar(ABC) 9
11. IfAABC~AQRP, M—Z,AB =18 cm and BC = 15 cm, then PR
is equal to
20

(A) 10 cm (B) 12cm © ?cm (D) 8 cm
12. IfSis a point on side PQ of a A PQR such that PS = QS = RS, then

(A) PR. QR =RS’ (B) QS +RS = QR

(C) PR* + QR’ = PQ’ (D) PS’ +RS = PR’
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(C) Short Answer Questions with Reasoning

Sample Question 1: In AABC, AB=24 cm, BC =10 cm and AC =26 cm. Is this
triangle a right triangle? Give reasons for your answer.

Solution : Here AB" = 576, BC’ = 100 and AC’ = 676. So, AC' = AB” + BC’
Hence, the given triangle is a right triangle.

Sample Question 2: P and Q are the points on the sides DE and DF of a triangle
DEF such that DP = 5 cm, DE = 15 cm, DQ= 6 cm and QF = 18 cm. Is PQ|| EF?
Give reasons for your answer.

DP 5

1 1
. . —_—= = — an S
Solution : Here, pr = 75”575 F 18 3

DP DP _DQ DQ
As PE = QF’ therefore PQ is not parallel to EF.
DE EF
Sample Question 3: It is given that A FED ~ A STU . Is it true to say that ST :ﬁ?
Why?

Solution : No, because the correct correspondence is F <> S, E<> T, D & U.

EF DE

1. Is the triangle with sides 25 ¢cm, 5 cm and 24 c¢m a right triangle? Give reasons
for your answer.

2. It is given that A DEF ~ A RPQ. Is it true to say that /D = ZR and
ZF = ZP? Why?

3. A and B are respectively the points on the sides PQ and PR of a triangle PQR
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such that PQ = 12.5 cm, PA =5 cm, BR= 6 cm and PB =4 cm. Is AB|| QR?
Give reasons for your answer.

In Fig 6.4, BD and CE intersect each other at the point P. Is A PBC ~ APDE?
Why?

In triangles PQR and MST, ZP = 55°, ZQ = 25°, ZM = 100° and
/S =25°1s A QPR ~ A TSM? Why?

Is the following statement true? Why?

“Two quadrilaterals are similar, if their corresponding angles are equal”.

Two sides and the perimeter of one triangle are respectively three times the
corresponding sides and the perimeter of the other triangle. Are the two tri-
angles similar? Why?

If in two right triangles, one of the acute angles of one triangle is equal to an

acute angle of the other triangle, can you say that the two triangles will be
similar? Why?

3
The ratio of the corresponding altitudes of two similar triangles is 5 Is it

6
correct to say that ratio of their areas is 35 ? Why?
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10. D isapoint on side QR of APQR such that PD L QR. Will it be correct to say
that APQD ~ A RPD? Why?

11. InFig 6.5,if ZD= ZC, then is it true that
AADE ~ AACB? Why?

12. Isit true to say that if in two triangles, an angle of
one triangle is equal to an angle of another triangle
and two sides of one triangle are proportional to the
two sides of the other triangle, then the triangles
are similar? Give reasons for your answer.

(D) Short Answer Questions

Sample Question 1: Legs (sides other than the hypotenuse) of a right triangle are of
lengths 16cm and 8 cm. Find the length of the side of the largest square that can be
inscribed in the triangle.

Solution: Let ABC be a right triangle right angled at B with AB =16 cm and BC =
8 cm. Then, the largest square BRSP which can be inscribed in this triangle will be as
shown in Fig.6.6.

Let PB = x cm. So., AP = (16—x) cm. In AAPS and AABC, ZA = ZA and
ZAPS = ZABC (Each 90°)

So, AAPS ~ AABC (AA similarity)

Therefore, 2 L= 22
erefore, ~ =0
16—x_£ ; |
o 16 8 '
3 A |
or  128—8x=16x f 1
128 16
o XT3 e B

16
Thus, the side of the required square is of length 3 cm.
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Sample Question 2: Hypotenuse of aright triangle is 25 cm and out of the remaining
two sides, oneislonger than the other by 5 cm. Find the lengths of the other two sides.

Solution : Let one side be x cm. Then the other side will be (x + 5) cm.

Therefore, from Pythagoras Theorem
X + (x + 5)° = (25)°

or X +X +10x+ 25= 625
or X +5x—-300= 0

or X +20x-15x-300=0
or X (x+20) =15 (x+20) = 0
or (x15) (x+20) =0

0o, x=150r x=-20

Rejecting x = — 20, we have length of one side = 15 cm
and that of the other side= (15 + 5) cm =20 cm

Sample Question 3: In Fig 6.7,

AD

AE )
/D = ZE and E_E_C' Prove that BAC isan

isoscelestriangle.
D AE

: A ,
Solution : DB EC (Given)

Therefore, DE|| BC (Converse of Basic Proportionality Theorem)
So, «D = #/B and LE = £C (Corresponding angles) (1)

But £D = ZE (Given)
Therefore, ZB = ZC [ From (1)]
So, AB = AC (Sides opposite to equal angles)
i.e, BACisanisoscelestriangle.
EXERCISE 6.3

Fig. 6.7

1. InaAPQR, PR°-PQ’= QR® and M isapoint on side PR such that QM L PR.

Prove that
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QM’=PM x MR.
2. Find the value of x for which DE|| AB in Fig. 6.8.

3. InFig. 6.9, if £1 =42 and A NSQ = A MTR, then prove that

A PTS ~ A PRQ.
P
A
7\
! \
{ \
.-"II- -
l ‘l.-":-.,}_:_,-" '._
Y o
i g A .\-Lr"-\.
__.-"f f] k. ——

4. Diagonals of a trapezium PQRS intersect each other at the point O, PQ|| RS
and PQ = 3 RS. Find the ratio of the areas of triangles POQ and ROS.

5. InFig. 6.10,ifAB|| DC and AC and PQ intersect each other at the point O, prove
that OA . CQ =OC . AP.
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A P B
O
D Q
Fig. 6.10

6. Findthealtitude of an equilateral triangle of side 8 cm.

7. fTAABC~ADEF AB=4cm, DE=6cm,EF=9cmand FD =12 cm,
find the perimeter of A ABC.

8. InFig.6.11, if DE|| BC, find theratio of ar (ADE) and ar (DECB).

A

12 cm

Fig. 6.11

9. ABCD is a trapezium in which AB||DC and P and Q are points on AD

and BC, respectively such that PQ||DC. If PD = 18 cm, BQ = 35 cm and
QC=15cm, find AD.

10. Corresponding sides of two similar trianglesarein theratio of 2 : 3. If the area
of the smaller triangle is 48 cm?, find the area of the larger triangle.

11. Inatriangle PQR, N isapoint on PR suchthat Q N L PR . If PN. NR = QN?,
prove that ZPQR = 90° .

03/05/18



TRIANGLES 69

12.

13.

14.

15.

Areas of two similar triangles are 36 cm? and 100 cm?. If the length of aside
of thelarger triangleis 20 cm, find the length of the corresponding side of the
smaller triangle.

InFig. 6.12, if ZACB = ZCDA,AC=8cmandAD =3cm, find BD.

C

A D
Fig. 6.12

A 15 metres high tower casts a shadow 24 metres long at a certain time and
at the same time, a telephone pole casts a shadow 16 metres long. Find the
height of the telephone pole.

Foot of a10 mlong ladder leaning against avertical wall is6 m away from
the base of the wall. Find the height of the point on the wall where the top of
the ladder reaches.

(E) Long Answer Questions

Sample Question 1: In Fig 6.13, OB is the perpendicular bisector of the line
segment DE, FA L OB and F E intersects OB at the point C. Prove that

1

1 2

—_—
OA OB OC

Solution: In A AOF and A BOD.
£0 = Z0 (Same angle) and LA = ZB (each 90°) F

Therefore, A AOF ~ A BOD (AA similarity) o A

(@
11
oo}

oA _FA .
OB DB 1) E
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Also, in A FAC and A EBC, ZA = ZB (Each 90°)
and ZFCA = ZECB (Vertically opposite angles).

Therefore, A FAC ~ A EBC (AA similarity).

FA_AC
’ EB BC

But EB = DB (B is mid-point of DE)

FA_AC ,
’ DB BC @

Therefore, from (1) and (2), we have:

AC_OA
BC OB

OC-OA _OA
OB-OC ~ OB

or OB.OC—-OA.OB=0A.0B-0A.OC
or OB.OC+0OA.0OC=20A.0B

o (OB+OA).OC=20A.0B

1 1

— =
o oA OB OC

EXEMPLAR PROBLEMS

[ Dividing both the sidesby OA . OB . OC]

Sample Question 2: Provethat if in atriangle square on one side is equal to the sum
of the squares on the other two sides, then the angle opposite the first sideis aright

angle.

Solution: See proof of Theorem 6.9 of Mathematics Textbook for Class X.
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Sample Question 3: An aeroplane leaves an Airport and flies due North at
300 km/h. At the same time, another aeroplane leaves the same Airport and flies due

1
West at 400 km/h. How far apart the two aeroplanes would be after 15 hours?

1 3
Solution: Distance travelled by first aeroplanein 15 hours = 300 x 5 km =450 km

0 x3 km =600 km

4
and that by second aeroplane =

1
Position of the two aeroplanes after 15 hourswould be A and B asshownin Fig. 6.14.

That is, OA = 450 km and OB = 600 km.
From A AOB, we have
AB? = OA? + OB?

450 km
o AB2 = (450)2+ (600)2

= (150)? x 32 + (150)2 x 4* W B 600 km o E
= 150° (32 + 4?)

=150% x 52

or AB=150x5=750
Fig. 6.14

1
Thus, the two aeroplanes will be 750 km apart after 15 hours.

Sample Question 4: In Fig. 6.15, if A ABC ~ A DEF and their sides are of lengths
(in cm) as marked along them, then find the lengths of the sides of each triangle.
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2x+2 C

Fig. 6.15

Solution: A ABC ~ A DEF (Given)

AB_BC CA

Therefore, E_E:E

2x-1_2x+2 _3X
’ 18 3x+9 6x

x-1_3
18 ex' Vehave

Now, taking

or 4x—-2=18

or X=5

Therefore, AB=2x5-1=9,BC=2x5+2=12,
CA=3x5=15DE=18 EF=3x5+9=24andFD = 6 x5=30

Hence, AB =9cm, BC=12cm, CA=15cm,

DE=18cm, EF =24 cmand FD =30 cm.
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EXERCISE 6.4

1. InFig. 6.16, if ZA = £C, AB = 6 cm, BP =15 cm, A
AP =12 cm and CP =4 cm, then find the lengths of PD

and CD.
B P
D
2. ltisgiventhat A ABC ~ A EDF such that AB = 5 cm,
AC=7cm, DF=15cmand DE =12 cm. Find thelengths )
Fig. 6.16 C

of the remaining sides of the triangles.

3. Provethatif alineisdrawn parallel to oneside of atriangleto intersect the other
two sides, then the two sides are divided in the same ratio.

4. InFig6.17, if PQRSisaparallelogram and AB|| PS, then prove that OC|| SR.
A

B R C
Fig. 6.17

5. A 5mlong ladder isplaced |eaning towards a vertical wall such that it reaches
thewall at apoint 4 m high. If thefoot of theladder ismoved 1.6 m towardsthe
wall, then find the distance by which the top of the ladder would slide upwards
on thewall.

6. For going to acity B from city A, there is a route via city C such that ACLCB,
AC=2xkmand CB =2 (x+ 7) km. Itisproposed to construct a 26 km highway
which directly connectsthe two citiesA and B. Find how much distance will be
saved in reaching city B from city A after the construction of the highway.
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7. A flag pole 18 m high castsashadow 9.6 m long. Find the distance of the top of
the pole from the far end of the shadow.

8. A streetlight bulbisfixed onapole 6 m abovethelevel of the street. If awoman
of height 1.5 m casts a shadow of 3m, find how far sheis away from the base
of the pole.

9. InFig. 6.18, ABCisatriangleright angled at B and BD L AC. If AD =4 cm,
and CD =5cm, find BD and AB.

A

Fig. 6.18

10. In Fig. 6.19, PQR is aright triangle right angled at Q and QS L PR . If
PQ=6cmand PS=4cm, find QS, RS and QR.

R
Q Fig. 6.19

11. InAPQR,PD L QRsuchthat D lieson QR . If PQ=a, PR=b, QD =c and
DR =d, provethat (a + b) (a—b) = (c + d) (c—d).

12. Inaquadrilateral ABCD, ZA + D = 90°. Prove that AC” + BD” = AD” + BC’
[Hint: Produce AB and DC to meet at E.]
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13. Infig. 6.20, 1 || mand line segmentsAB, CD and EF are concurrent at point P.

oo AEAC_CE
veld BE"BD P
Z m
A
p
E
c B
N
Fig. 6.20

14. InFig.6.21, PA, OB, RC and SD are all perpendicularsto alinel, AB =6 cm,

BC=9cm,CD =12 cmand SP =36 cm. Find PQ, QR and RS.

S
R
< /Z
A B C D
Fig. 6.21

15. Oisthepoint of intersection of the diagonalsAC and BD of atrapezium ABCD
with AB|| DC. Through O, aline segment PQ is drawn parallel to AB meeting
AD in Pand BC in Q. Prove that PO = QO.

16. InFig. 6.22, line segment DF intersect the side AC of a triangle ABC at the
point E such that E is the mid-point of CA and ZAEF = ZAFE . Prove that

BD_BF
CD CE°

[Hint: Take point G on AB such that CG|| DF]
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D

Fig. 6.22

17. Provethat the areaof the semicircle drawn on the hypotenuse of aright angled
triangle is equal to the sum of the areas of the semicircles drawn on the other
two sides of the triangle.

18. Provethat theareaof the equilateral triangle drawn on the hypotenuse of aright
angled triangleisegual to the sum of the areas of the equilateral trianglesdrawn
on the other two sides of the triangle.
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CHAPTER 7 I

COORDINATE GEOMETRY

(A) Main Concepts and Results
Distance Formula, Section Formufaga of alriangle.

The distance between two points R ,(y,) and Q K, Yy,) is

JOo=%) +( - )

The distance of a point R,Y) from the origin is,/x? + y*
The coordinates of the poinwhich divides the line segment joining the points
A (x, vy, and B (x,, y,) internally in the ratiom, : m, are
[ml X+ m % Myt m y}

m+m m+ m
The coordinates of the mid-point of the line segment joining the poirfsyb) (

XX Nty
and Q k,, y,) are [Tszj

The area of a triangle with vertices(d, y,), B (x, y,) and C (x, y,) is

1
5 X, (V, = Y) + %, (Y, —Y) +% (Y, —Y,)]

which is non—zero unless the poiAtsB and C are collinear.

(B) Multiple Choice Questions

Choose the correct answer from the given four options:
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Sample Question 11f the distance between the points (2, —2) andX+%,5, one of
the values ok is

(A) -2 (B) 2 © 1 D) 1
Solution : Answer (B)

Sample Question 2The mid-point of the line segment joining the poik(s-2, 8) and
B(-6,-4)is

(A) (-4, -6) (B) (2, 6) © 42 OG22
Solution : Answer (C)

Sample Question 3: The points A (9, 0), B (9, 6), C (-9, 6) and D (-9, 0) are the
vertices of a
(A) square (B) rectangle (C)rhombus (D) trapezium
Solution : Answer (B)
EXERCISE 7.1

Choose the correct answer from the given four options:
1. The distance of the point P (2, 3) from thaxis is

(A) 2 (B) 3 ©)1 (D) 5
2. The distance between the points A (0, 6) and B (0, -2) is

(A) 6 (B) 8 (C) 4 (D) 2
3. The distance of the point P (-6, 8) from the origin is

(A) 8 (B) 27 (C) 10 (D) 6
4. The distance between the points (0, 5) and (-5, 0) is

(A)5 (B) 512 (©) 25 (D) 10

5. AOBC is a rectangle whose three vertices are verfiggs 3), O (0, 0) and
B (5, 0). The length of its diagonal is

(A) 5 (B) 3 (C) /34 (D) 4
6. The perimeter of a triangle with vertices (0, 4), (0, 0) and (3, 0) is
(A) 5 (B) 12 (@) (D) 7+/5
7. The area of a triangle with vertices A (3, 0), B (7, 0) and C (8, 4) is
(A) 14 (B) 28 (C)8 (D) 6
8. The points (-4, 0), (4, 0), (0, 3) are the vertices of a
(A) right triangle (B) isosceles triangle
(C) equilateral triangle (D) scalene triangle
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9.

10.

11.

12.

13.

14.

15.

16.

The point which divides the line segment joining the points (7, —6) and (3, 4) in
ratio 1 : 2 internally lies in the

(A) I quadrant (B) Il quadrant

(C) 1l quadrant (D) IV quadrant

The point which lies on the perpendicular bisector of the line segment joining the
pointsA (-2, -5) and B (2, 5) is

(A) (0, 0) (B) (0, 2) (€) (2,0 (D) (=2, 0)

The fourth vertex D of a parallelograABCD whose three vertices are
A(-2,3), B(6,7)and C (8, 3)is

(A) (0, 1) ®)©0-1) © L0 D@0

If the point P(2, 1) lies on the line segment joining points A (4, 2) and B (8, 4),
then

1 1 1
(A) AP= 3 AB (B)AP = PB (C) PB ? AB (D)AP = EAB

a
IfP 5 4 isthe mid-point of the line segment joining the points Q (-6, 5) and

R (- 2, 3), then the value afis
A) -4 (B) — 12 (fo) 2 (D) -6

The perpendicular bisector of the line segment joining the points A (1, 5) and
B (4, 6) cuts theg-axis at

(A) (0, 13) (B) (0, -13)

(C) (0, 12) (D) (13, 0) N
The coordinates of the point which
is equidistant from the three verti-

ces of theA AOB as shown in the 0, 2y) A
Fig. 7.1is
(A) (% Y) (B) (v, %)
Xy y X
© 575 O) 55
A circle drawn with origin as the ) 2% 0)

13
centre passes throudhz—, 0).The

point which does not lie in the Y
interior of the circle is Fig. 7.1
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-3 7 -1 5
w 71 ® 23 © >, O (-63}
17. Aline intersects thg-axis andx-axis at the points P and Q, respectivély
(2, -5) is the mid-point of PQ, then the coordinates of P and Q are, respectively
(A) (0,-5)and (2, 0) (B) (0, 10) and (— 4, 0)
(C) (0, 4) and (- 10, 0) (D) (0, —10) and (4, 0)
18. The area of a triangle with vertices b + c), (b,c +a) and €, a+b) is

(A) (@a+b+c) (B)O (C)a+b+c (D) abc
19. If the distance between the pointsg#and (1, 0) is 5, then the valuemis
(A) 4 only (B)+4 (C) -4 only (D) O
20. If the points A (1, 2), O (0, 0) and C (g, &re collinear, then
(A)a=Db B)a=2D (C) 2a=Db (D)a=-b

(C) Short Answer Questions with Reasoning

State whether the following statements are true or false. Justify your answer.
Sample Question 1 The points A (-1, 0), B (3, 1), C (2, 2) and D (-2, 1) are the
vertices of a parallelogram.

Solution : True.The coordinates of the mid-points of both the diagonals AC and BD

1
are E’l , i.e., the diagonals bisect each other.

Sample Question 2 : The points (4, 5), (7, 6) and (6, 3) are collinear.

Solution : False. Since the area of the triangle formed by the points is 4 sg. units, the
points are not collinear.

Sample Question 3 :Point P (0, —7) is the point of intersectionyeéxis and
perpendicular bisector of line segment joining the points A (-1, 0) and B (7, —6).
Solution : True. R0, —7) lies on thg-axis. It is at a distance Qf50 units from both the
points (-1, 0) and (7, —6).

EXERCISE 7.2

State whether the following statements are true or false. Justify your answer.

1. AABC with verticesA (-2, 0) B (2, 0) and C (0, 2) is similar toDEF with
vertices D (-4, 0) E (4, 0) and F (O, 4).
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2.
3.
4

© o

10.

11.
12.

Point P(—4, 2) lies on the line segment joining the po{s 4, 6) and B (— 4, — 6).
The points (0, 5), (0, —=9) and (3, 6) are collinear.

PointP (0, 2) is the point of intersectionysfaxis and perpendicular bisector of line
segment joiningthe pointA (-1, 1) and B (3, 3)

PointsA (3, 1), B (12, —2) and C (0, 2) cannot be the vertices of a triangle.
PointsA (4, 3), B (6, 4), C (5, —6) and D (-3, 5) are the vertices of a parallelo-
gram.

A circle has its centre at the origin and a point P (5, 0) lies on it. The point
Q (6, 8) lies outside the circle.

The pointA (2, 7) lies on the perpendicular bisector of line segment joining the
points P (6, 5) and Q (0, — 4).

Point P (5, —3) is one of the two points of trisection of the line segment joining
the pointsA (7, — 2) and B (1, — 5).

2
PointsA (-6, 10), B (-4, 6) and C (3, —8) are collinear suchAlBat §AC'

The point P (-2, 4) lies on a circle of radius 6 and centre C (3, 5).
The points A (-1, -2), B (4, 3), C (2, 5) and D (-3, 0) in that order form a
rectangle.

(D) Short Answer Questions

Sample Question 1 If the mid-point of the linesegmenjoining the pointsA (3, 4) and
B (k, 6) is P % y) andx +y—10= 0, find the value ok.

3+k 4+6
Solution : Mid-point of the line segment joinirAy(3, 4) and BK, 6) = o o
_ 3tk g
2
3+k
Then, 7,5 = (X, y)

3
Therefore, T =xand 5 =y.

Sincex +y — 10 = 0, we have

i.e.,

3+k

+5-10=0
3+k=10
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Thereforek = 7.

Sample Question 2 : Find the area of the triangheBC with A (1, —4) and the

mid-points of sides through A being (2, — 1) and (0, — 1).

Solution: Let the coordinates of B and C k& If) and &, y), respectively.

1+a —4+b
Then, (7 2 j =(2,-1)
Therefore, l+a=4, -4+b=-2

a=3 b=2

1+X —4+y
Also, [77} = (0, -1)
Therefore, 1+x=0, —4+y=-2
ie., x=-1 e, y=2

The coordinates of the vertices®ABC are A (1, —4), B (3, 2) and C (-1, 2).
1 :
Area of A ABC = 5[1(2—2)+3(2+4)—1(—4—:}
= l[18 + 6]
2

=12 s@. units.

Sample Question 3 :Name the type of triangle PQR formed by the poir(te/i’,x/_Z) ,

Q (—\/E,—\/_Z) and R(—\/E,\/%)
Solution : Using distance formula

PQ=y(Varyd +(V2ryd = (¥ Y +( T E=V 16

PR=|(V2:v8 +(V2§ =2 6 412 2 62 12V 16

RQ:\/(J2+I€§2+(«/_2J¢2:J 26312 2 62 12 16
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Since PQ = PR = RQ =4, points P, Q, R form an equilateral triangle.

Sample Question 4 ABCD is a parallelogram with verticés(x,y,), B (x,, y,) and
C (x,, ¥,). Find the coordinates of the fourth vertex D in terms of, X, y,, y, andy,.

Solution: Let the coordinates of D b, (). We know that diagonals of a parallelogram
bisect each other

A (x,y,) B (x,,y,)

D (.x,y) C (xx,}’;)
Fig. 7.2

+ + Xo+ X Yot
Therefore,mid-pointofAC=mid-pointofBDX1 Xs, L R ,y2 Y

2 2 2 2
e, X +X, =X, +xandy +y, =y, +y
e, X, +X,—=x=x andy +y,-y,=y
Thus, the coordinates of D are
(Xl X=X, Y, +y3—y2)
EXERCISE 7.3

Name the type of triangle formed by the points A (-5, 6), B (-4, -2) and C (7, 5).
Find the points on thex-axis which are at a distance 2{/5 from the point

(7, —4). How many such points are there?
3. What type of a quadrilateral do the points A (2, -2), B (7, 3),1C+1) and
D (6, —6) taken in that ordefiorm?
4. Find the value o4, if the distance between the points A (-3, —14) and BY)
iS 9 units.
5. Find a point which is equidistant from the points A (-5, 4) and B (-1, 6)? How
many such points are there?
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

EXEMPLAR PROBLEMS

Find the coordinates of the point Q onxhaxis which lies on the perpendicular
bisector of the line segment joining the poits-5, —2) and B(4, —2). Name the
type of triangle formed by the points Q, A and B.

Find the value ofmif the points (5, 1), (-2, —=3) and (8n2 are collinear.

If the point A (2, — 4) is equidistant from P (3, 8) and Q (¥){ind the values

of y. Also find distance PQ.

Find the area of the triangle whose vertices are (-8, 4), (-6, 6) and (-3, 9).
In what ratio does the-axis divide the line segment joining the points (— 4, — 6)
and (-1, 7)? Find the coordinates of the point of division.

Find the ratio in which the poirﬁ(g 1—52j divides the line segment joining the

1
points A Eg and B (2, -5).

If P (9a— 2, -b) divides line segment joining 8a + 1, —3) and B (8&) in the
ratio 3 : 1, find the values afandb.

If (a, b) is the mid-point of the line segment joining the points A (10, —6) and
B (k, 4) anda — 20 = 18, find the value df and the distanc&B.

The centre of a circle is & a — 7). Find the values @ if the circle passes
through the point (11, -9) and has diamaigy/ 2 units.

The line segment joining the poirtg3, 2) and B (5,1) is divided at the poirtP
the ratio 1:2 and it lies on the lin& 3 18/ + k = 0. Find the value &

-15 77
If D[EE) E (7, 3) andF[E —2j are the midpoints of sides AfABC, find
the area of tha ABC.

The point&A (2, 9), B @, 5) and C (5, 5) are the vertices of a triangle ABC right
angled at B. Find the values @find hence the area AABC.

Find the coordinates of the point R on the line segment joining the points

P (-1, 3) and Q (2, 5) such thBR =§ PC.

Find the values dfif the points Ak + 1, X), B (3, 2k+ 3)and C (k- 1, %K)

are collinear.

Find the ratio in which the linex2- 3y — 5 = 0 divides the line segment joining
the points (8, —9) and (2, 1). Also find the coordinates of the point of division.
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(E) Long Answer Questions

Sample Question 1 :The mid-points D, E, F of the sides of a triangle ABC are (3, 4),
(8, 9) and (6, 7). Find the coordinates of the vertices of the triangle.

Solution : Since D and F are the mid-pointsAB andAC, respectivelyby
mid-point theorem, we can prove that DFEB is a parallelogram. Let thdicatgs
of B be &, y).

D(3,4) F (6,7)

B E (8,9) C
Fig. 7.3

Refer to Sample Question 4 of Section (D) to get
x=3+8-6=5
y=4+9-7=6

Therefore, B (5, 6) is one of the vertices of the triangle.

Similarly DFCE and DAFE are also parallelograms, and the coordinatesaté A
(3+6-8,4+7-9)=(1, 2). Coordinatesof Care (8+6—-3,9+7—12) £
Thus, the coordinates of the vertices of the triangle §te 2), B (5,6) and C (11 12).

EXERCISE 7.4

1. If (-4, 3)and (4, 3) are two vertices of an equilateral triangle, find the coordinates
of the third vertex, given that the origin lies in the interior of the triangle.

2. A(6,1),B (8, 2)and C (9, 4) are three vertices of a parallelog&@D. If E
is the midpoint of DC, find the area &4fADE.
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3. The pointsA (x,, y,), B (x,, y,) and C X, y,) are the vertices of ABC.
() The median fronA meets BC at D. Find the coordinates of the point D.
(i) Find the coordinates of the poinDRAD such thadP: PD=2:1

(i) Find the coordinates of points Q and R on medians BE and CF
respectively suchthat BQ: QE=2:1and CR: RF=2:1

(iv) What are the coordinates of the centroid of the triaABIE?

4. If the points A(1, —-2), B (2, 3) C4, 2) and D (- 4, —3) form a parallelogram,
find the value of and height of the parallelogram taking AB as base.

5. Students of a school are standing in rows and columns in their playground for a
drill practice. A, B, C and D are the positions of four students as shown in
figure 7.4. Is it possible to place Jaspal in the drill in such a way that he is
equidistant from each of the four students A, B, C and D? If so, what should be

his position?
10
9 B
8
7
Rows 6
5 A C
4
3
2
I D

1234567 8910111213

Columns % Teacher

Fig. 7.4

6. Ayush starts walking from his house to office. Instead of going to fiee of
directly, he goes to a bank first, from there to his daughsehiool and then
reaches the offic&Vhat is the extra distance travelled by Ayush in reaching his
office? (Assume that all distances covered are in straight lines).

If the house is situated at (2, 4), bank at (5, 8), school at (13, 14) and office at
(13, 26) and coordinates are in km.
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CHAPTER 8 I

INTRODUCTION TOTRIGONOMETR YAND ITS APPLICATIONS

(A) Main Concepts and Results

® Trigonometric Ratios of the angkein a trlangIeABC right angled at B
are defined as

side opposite toZ A B(
hypotenuse AC

sine of ZA =sinA =

side adjacent tor A AE
hypotenuse AC

cosine of ZA = cosA =

. . Fig. 8.1
side opposite to A B( °

side adjacent to angle A A

tangent of ZA =tan A =

t OfZA = CosecA = L—E
cosecant o cosec GA BC
AC
secant of ZA = secA =
sA AB
t t of ZA =cot A = —E
cotangent o =CcotA = an A BC
SinA COSA
tan A= COSA’ COtA = —sinA
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® The values of trigonometric ratios of an angle do not vary with the lengths of the
sides of the triangle, if the angle remains the same.

® If one trigonometric ratio of an angle is given, the other trigonometric ratios of

the angle can be determined.
® Trigonometric ratios of angles: 0°, 30°, 45°, 60° and 90°.

® The value of sirA or cosA never exceeds 1, whereas the value offsec
cosedA is always greater than or equal to 1.

® Trigonometric ratios of complementary angles:

sin (90°—A) = cosA, cos (D° —A) = sinA

tan (90°—A) = cotA, cot (90 —A) =tan A

sec (90%=A) = cosecA, cosec (90 —A) = secA
® Trigonometric identities:

COSA+sifrA=1

1 + tarfA = seéA

cof A + 1 = cosetA
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® The ‘line of sight’ is the line from the eye of an observer to the point in the object
viewed by the observer

® The ‘angle of elevation’ of an object viewed, is the angle formed by the line of sight
with the horizontal when it is above the horizontal level.

® The angle of depression of an object viewed, is the angle formed by the line of
sight with the horizontal when it is below the horizontal level.

® The height or length of an object or the distance between two distinct objects can
be determined with the help of trigonometric ratios.

(B) Multiple Choice Questions

Choose the correct answer from the given four options:

Sample Question 1 The value of (sin30° + cos30°) — (sirB0cos60) is
(A) -1 B) 0 € 1 (D) 2

Solution : Answer (B)

S I tion 2 Th I ftan Sy
ampile Question 2 The value o cot60 IS
1 1
A 5 ® 5  © B (0) 1

Solution : Answer (D)
Sample Question 3 The value of (sin 45° + cos 45°) is

1 ¥E

A 5 ® 2 © 3 0) 1

Solution : Answer (B)

EXERCISE 8.1

Choose the correct answer from the given four options:

4
1. IfcosA = E’ then the value of tan &

(A) (B) (©) (D)

alw
Alw
(SN
wlo
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2.

10.

EXEMPLAR PROBLEMS

1
IfsinA= E’ then the value of cétis

1
(A 3 ® 73 (©) g (D) 1

. The value of the expression [cosec (759)+ sec (15° 0) — tan (55° +0) +

cot (35° -0)] is

3
(A) -1 (B) 0 € 1 ©) 3
: . a

. Given that siné= B’ then cosés equal to

R b 5 b y b2 _ a2 A a

A e ® 7 (N ® Jra
. If cos (@ + B) = 0, then sing — ) can be reduced to

(A) cosP (B) cos3P (C) sina (D) sin Zx
. The value of (tanl1° tan2° tan3° ... tan89°) is

1

(A) O (B) 1 C) 2 ©) 3

. If cos I = simx and 9 < 90° , then the value of tawbis
1

(A /3 (B) 3 € 1 (D) ©

. If AABC is right angled at C, then the value of cos (A+B) is
1 3

(A) 0 B) 1 © 3 ) =

. If sinA + sirfA = 1, then the value of the expression téos cosA) is
1
(A) 1 | 3 C) 2 (D) 3

1 1
Given that sik = 5 and coB = o then the value of( + B) is

(A) 0° (B) 30° (C) 60° (D) 90°
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sin® 22+ sirf 68
11. The value of the expression

+sin“ 63+ cos63 sin i
cos’ 22+ co§ 68 Z’ﬂ 'S

(A) 3 (B) 2 € 1 (D) ©
4sinf—cod |

12.1f 4 tan6= 3, then 4sin6+ co® | 1S equal to

a2 5 L o L o 3

(A 3 B) 3 © 3 ©) 7
13.1f sin6 — co® = 0, then the value of (sth+ cog0) is

A 1 B 3 C 1 D -

(A ® 3 © 3 ® 3
14.sin (45° +6) — cos (45° -0) is equal to

(A) 2co9® B) O (C) 2sim (D) 1

15.A pole 6 m high casts a shadopy/3m long on the ground, then the Ssin’
elevationis
(A)) 60° (B) 45° (C) 30° (D) 90°

(C) Short Answer Questions with Reasoning

Write ‘True’ or ‘False’ and justify your answer. A

Sample Question 1 The value of sié + co® is always greater than 1.
Solution : False.
The value of (sin6 cosg for 6 = 0° is 1.

Sample Question 2 The value of taé (6 < 90°) increases &5
increases.

Solution : True.
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In Fig. 8.2, B is moved closer to C along BC. It is observed that
(i) ©increases (a8, >6,0,>6,, ...) and
() BC decreases (B < BC, BC <B_C, ...)

Thus the perpendicular AC remains fixed and the base BC decreases. Hénce tan
increases a8 increases.

Sample Question 3 tan@increases faster than 8ias6 increases.
Solution : True
We know that si@ increases a8 increases but cédecreases & increases.

sin®
We havetanf=——
cosH

Now asb increases, sthincreases but céslecreases. Therefore, in case obtdhe
numerator increases and the denominator decreases. But in casendfismcan be

sin®
seen asT, only the numerator increases but the denominator remains fixed at 1.

Hence tafA increases faster than 8ias0 increases.

d
Sample Question 4 The value of sifé is a+5 , Where ‘ais a positive number.

Solution : False.

1 o
We know that *ﬁ"‘ﬁ 20 or a+522, but sinis not greatethan 1.

Alternatively, there exists the following three posibilities :

1
Case 1. If a<1, then a+— >1

1
Case 2. If a=1, then @+~ >1

1
Case 3. If a> 1, then @+~ >1

However sin® cannot be greater than 1.
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EXERCISE 8.2

Write ‘True’ or ‘False’ and justify your answer in each of the following:

tan4?
1. =1
cot43
2. The value of the expression (E@8° — sid 67°) is positive.

w

The value of the expression (sin 80° —809) is negative.

\/(1—co§ 0 )seto = tah

If cosA + co8A = 1, then sifA + sinfA = 1.

(tan® + 2) (2 tar® + 1) = 5 tarp + seéo.

If the length of the shadow of a tower is increasing, then the angle of elevation of
the sun is also increasing.

8. If a man standing on a platform 3 metres above the surface of a lake observes a
cloud and its reflection in the lake, then the angle of elevation of the cloud is equal
to the angle of depression of its reflection.

No oo

1
9. The value of 2siéican be a+5 , Wherea is a positive number, arad- 1.

a’+b?
2ab
11. The angle of elevation of the top of a tower is 30°. If the height of the tower is
doubled, then the angle of elevation of its top will also be doubled.

12.1f the height of a tower and the distance of the point of observation from its foot,
both, are increased by 10%, then the angle of elevation of its top remains unchanged.

10.cos6 = wherea andb are two distinct numbers such tladit> 0.

(D) Short Answer Questions

Sample Question 1 Prove that sif® + co$6 + 3sirf6 coso = 1
Solution : We know that sif® + co$6 = 1

Therefore, (sirk® + cos0)® =1
or, (Sirtd)®+ (co$0)® + 3sirtd coso (sirrd + coso) = 1
or, Sinfe + co$ 6 + 3sirf6 coso =1

Sample Question 2 Prove that (sitd — co$6 +1) cosetd = 2
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Solution :
L.H.S. = (sirfd — cog6 +1) cose®

= [(Sirt® — co$0) (Sirtd + coso) + 1] coseéd

= (sirf® — co$6 + 1) cose®

[Because sifd + cog6 =1]

= 2sirfd coseéd [Because 1- co® = sirfo |

=2=RHS
Sample Question 3 Given thato + B = 90°, show that

Jcoso cosef —cas sfh= sir

Solution :

Jcoso cosef —cas sfh=,/ cas cosec(98  )-cos SsitHBO
[Givena + 3 =90°]

= Jcoso see. —cos cas
=/1-cos o
=sina

Sample Question 4 1f sin® + cosd = J§, then prove that taé + cot6 = 1

Solution :

sin® + cos = /3 (Given)
or (sin© + cosB)?= 3
or Sirt © + co<€0 + 2sir® cod =3

2si co® =2 [sin®0 + co$6 = 1]
or sin@ cos® =1 = siri@ + coso

sin0+ co< o

or =

sin@ coP

Therefore, tan6+ cob =1
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EXERCISE 8.3
Prove the following (from Q.1 to Q.7):

sin® 1+ co®
1. + .
1+ co Sird

= 2c0seb

tan A tan A
- = 2cosec A
1+secA I secA

3. Ift A-Eth INA A—E
. anA =7, then sinAcosA= -

4. (sina + cosa) (tano + cota) = seco + cosea

5. (V3+1) (3 - cot 30°) = tah60° — 2 sin 60°

cot? o
6. 1+ ———— =cosew
1+ coseq

7. tan6 + tan (90° -6) = secO sec (90° -0)
Find the angle of elevation of the sun when the shadow of &poédres high is
J3h metres long.

9. If /3 tan® = 1, then find the value of $h— cog 6.

10. A ladder 15 metres long just reaches the top of a vertical wall. If the ladder makes
an angle of 60° with the wall, find the height of the wall.

11. Simplify (1 + tari®) (1 — sing (1 + sinf
12.If 2sin’@ — cog0 = 2, then find the value &

cos’ (48+6 } coé (45 6
tan (60+60 ) tan(30-6 )

13. Show that

14.An observer 1.5 metres tall is 20.5 metres away from a tower 22 metres high.
Determine the angle of elevation of the top of the tower from the eye of the
observer

15.Show that taf® + tarf®@ = seéd — seéd.
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(E) Long Answer Questions

Sample Question 1 A spherical balloon of radiussubtends an angteat the eye of
an observer. If the angle of elevation of its centie féd the height of the centre of

the balloon.
Solution : In Fig. 8.3, O is the centre of balloon, whose radius©Bnd£PAQ =6.
Also, ZOAB = ¢.

Fig. 8.3

Let the height of the centre of the balloonhb&hus OB =h.

0
Now, fromAOARP, sin 5= a, where OA=d (2)
) h
Also from AOAB, sing = q 2)
h
sinq) _E_E
From (1) and (2), we g Q [
2 d

0
or h=rsin¢ cosecE.

Sample Question 2 From a balloon vertically above a straight road, the angles of
depression of two cars at an instant are found to be 45° and 60°. If the cars are 100 m

apart, find the height of the balloon.
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Solution : Let the height of the balloon at¥ hmeters (see Fig. 8.4). L&tand B be
the two cars. Thus AB = 100 m. FrakPAQ,AQ = PQ=h

P
45°
600
h
45° 60°
A 100m B Q
>
Fig. 8.4
P
Now fromAPBQ,B—S: tan 60° =\/3 or h—lOOZ\/g
or h= /3 (h —100)
100/

Therefore, h = ~2>_ 50 (3 +/3
erefore, h= —=— =
-1 (3 +/3)

i.e., the height of the balloon is 50 (3/8) m.

Sample Question 3 The angle of elevation of a cloud from a pdinnetres above
the surface of a lake 8sand the angle of depression of its reflection in the lake is
tano+ tarsj

s——— |

Prove that the height of the cloud above the lake|i
tand— tarp

Solution : Let Pbe the cloud and Q be its reflection in the lake (see Fig. 8.5).het A
the point of observation such theB = h.
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W = >
N

Fig. 8.5

Let the height of the cloud above the lakexbeetAL = d.

x—h
Now from APAL, T = tano

X+h
-5
From (1) and (2), we get

FromAQAL, tang

X+h tano
x—h  tan

2x _tanf+ tard

or —
2h tano— tard

Thereforex =h [wj .

tand— tarp

(1)

(2)
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10.
11.

12.

13.

EXERCISE 8.4

2
-1
If cose® + cotd=p, then prove that cs= p2 L

Prove that,/se¢ 0+ cose®® = tah+ cét

The angle of elevation of the top of a tower from certain point is 30°. If the
observer moves 20 metres towards the tpier angle of elevation of the top
increases by 15°. Find the height of the tower.

1
If 1 + sirf6 = 3sir® coP , then prove that ténh= 1 or E'

Given that sif + 2co® = 1, then prove that 29 cos6= 2.

. The angle of elevation of the top of a tower from two points distamdt from its

foot are complementary. Prove that the height of the towgis

. The shadow of a tower standing on a level plane is found to be 50 m longer when

Sun’s elevation is 30° than when it is 60°. Find the height of the tower.

. A vertical tower stands on a horizontal plane and is surmounted by a vertical flag

staff of heighh. At a point on the plane, the angles of elevation of the bottom and
the top of the flag staff are and 3, respectively Prove that the height of the

htana j

tower is [—tanB— s

1241
If tan® + se® =1, then prove that séc o

If sinB + co® = p and se@ + coseb = g, then prove thag (p> — 1) = D.

If a sind +b cosb=c, then prove tha& cos6—b sind = /g2 + p2 — 2.
1+se® —ta® 1 _sind

Prove that—:LJr sed+ ta® -  cosy

The angle of elevation of the top of a tower 30 m high from the foot of another
tower in the same plane is 60° and the angle of elevation of the top of the second
tower from the foot of the first tower is 30°. Find the distance between the two
towers and also the height of the other tower.
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14.

15.

16.

17

18.

EXEMPLAR PROBLEMS

From the top of a towdr m high, the angles of depression of two objects, which
are in line with the foot of the tower aceand B (B > o). Find the distance
between the two objects.

A ladder rests against a vertical wall at an inclinatido the horizontal. Its foot
is pulled away from the wall through a distamceo that its upper end slides a
distanceq down the wall and then the ladder makes an ghtpethe horizontal.

p_cos} —com
Show that q ‘sina —sirB. —sig -
The angle of elevation of the top of a vertical tower from a point on the ground is

60C°. From another point 10 m vertically above the first, its angle of elevation is
4%. Find the height of the tower

.A window of a house is metres above the ground. From the wingdie angles

of elevation and depression of the top and the bottom of another house situated on
the opposite side of the lane are found taulzendp, respectivelyProve that the
height of the other househg( 1 + tano. cotf3 ) metres.

The lower window of a house is at a height of 2 m above the ground and its upper
window is 4 m vertically above the lower windoAt certain instant the angles of
elevation of a balloon from these windows are observed to Han@030,
respectively. Find the height of the balloon above the ground.

03/05/18



CHAPTER 9 I

CIRCLES

(A) Main Concepts and Results

® The meaning of a tangent and its point of contact on a circle.

® Tangentis perpendicular to the radius through the point of contact.
®  Only two tangents can be drawn to a circle from an external point.
® Lengths of tangents from an external point to a circle are equal.

(B) Multiple Choice Questions
Choose the correct answer from the given four options:

Sample Question 1 If angle between two radii of a circle is 130°, the angle between
the tangents at the ends of the radii is :

(A) 90° (B) 50° (C) 70° (D) 40°

Solution : Answer (B)

Sample Question 2 :In Fig. 9.1, the pair of
tangent®\P andAQ drawn from an external point
A to a circle with centre O are perpendicular to
each other and length of each tangent is 5 c»
Then the radius of the circle is

(A) 10 cm (B) 7.5 cm
(C)5cm (D) 2.5 cm

Solution: Answer (C)

&

Fig. 9.1
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Sample Question 3i1n Fig. 9.2, PQ is a
chord of a circle and PT is the tangent at P
such thatzQPT = 60°. The’PRQ is equal
to

(A) 135° (B) 150°

(C) 120° (D) 110°

Solution : Answer (C)

[Hint: ZOPQ =£0QP = 30°, i.e.£ZPOQ

1
= 120°.Also, ZPRQ =5 reflex ZPOQ)]

EXERCISE 9.1

Choose the correct answer from the given four options:

1. Ifradii of two concentric circles

length of each chord of one
circle which is tangent to the
other circle is

(A) 3cm (B) 6cm
(C) 9cm (D) 1cm

2. In Fig. 9.3, ifZAOB = 125°,
then£ZCOD is equal to
(A) 62.5° (B) 45°
(C) 35° (D) 55°

3. In Fig. 9.4,AB is a chord of the
circle andAOC is its diameter such 50°
that ZACB = 50°. IfAT is the
tangent to the circle at the pofat O
thenZBAT is equal to

(A) 65° (B) 60°
(C) 50° (D) 40°

Fig. 9.4
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From a point P which is at a distance of 13 cm from the centre O of a circle
of radius 5 cm, the pair of tangents PQ and PR to the circle are drawn. Then
the area of the quadrilateral PQOR is

(A) 60cnt (B) 65cnt  (C) 30ch (D) 32.5cm

At one endA of a diameter AB of a circle of radius 5 cm, tangent XaY
drawn to the circle. The length of the chord CD parallel to XY and at a
distance 8 cm from Ais

(A) 4cm (B) 5cm
(C) 6cm (D) 8cm

In Fig. 9.5AT is a tangent to the circle
with centre O such that OT = 4 cm
andZOTA = 30°.ThenAT is equal to 300\

(A) 4cm (B) 2cm A T

(C) 2/3cm (D) 43 cm

In Fig. 9.6, if O is the centre of a circle, 50 R
PQ is a chord and the tangent PR at
makes an angle of 50° with PQ, th
ZPOQ is equal to

(A) 100°  (B) 80°
(C) 90° (D) 75° Q

In Fig. 9.7, if A and PB are tangents Fig. 9.6

to the circle with centre O such that

ZAPB = 50°, then/OAB is equal A
0
A) 25° B) 30°
(A) ®) 3
(C) 40° (D) 50°
B
Fig. 9.7
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9. Iftwo tangents inclined at an angle 60° are drawn to a circle of radius 3 cm,
then length of each tangent is equal to

(A) g\@ cm (B) 6cm

(C) 3cm (D) 3/3 cm

10. In Fig. 9.8, if PQR is the tangent to a
circle at Q whose centre is 8B is a A B

chord parallel to PR andBQR = 70°,
thenZAQB is equal to
(A) 20° (B) 40° ©
(C) 35° (D) 45°
70°
P Q R
Fig. 9.8

(C) Short Answer Questions with Reasoning
Write ‘“True’ or ‘False’ and give reasons for your answer.

Sample Question 1 1n Fig. 9.9, BOA is a diameter of a circle and the tangent at a
point Pmeets BAextended at. If ZPBO = 30°, therPTA is equal to 30°.

Fig. 9.9

Solution : True. AsZBPA = 90°, ZPAB = ZOPA = 60°. Also, OR.PT. Therefore,
ZAPT = 30° andZPTA = 60° — 30° = 30°.
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Sample Question 2 iIn Fig. 9.10, PQL and PRM are tangents to the circle with
centre O at the points Q and R, respectively and S is a point on the circle such that
ZSQL =50° and/SRM = 60°. TherkQSR is equal to 40°.

Solution :

o Fig. 9.10

False. HereZOSQ =2£0QS = 9°-50° = 40° andZRSO =ZSRO =

90° — 60° = 30°. Therefore;QSR = 40° + 30° = 70°.

EXERCISE 9.2

Write ‘True’or ‘False’and justify your answer in each of the following :

1.

If a chordAB subtends an angle of 60° at the centre of a circle, then angle
between the tangentsAagnd B is also 60°.

The length of tangent from an external point on a circle is always greater than
the radius of the circle.

The length of tangent from an external point P on a circle with centre O is
always less than OP

The angle between two tangents to a circle may be 0°.

If angle between two tangents drawn from a point P to a circle of radius
and centre O is 90°, then OPgz/2 .

If angle between two tangents drawn from a point P to a circle of radius
and centre O is 60°, then OP4x/3.

The tangent to the circumcircle of an isosceles triangle ABC at A, in which
AB =AC, is parallel to BC.
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8. If a number of circles touch a given line segment PQ at a Apthen their
centres lie on the perpendicular bisector of PQ.

9. If anumber of circles pass through the end points P and Q of a line segment
PQ, then their centres lie on the perpendicular bisector of PQ.

10. AB s adiameter of a circle and AC is its chord suchABAC = 30°. If the
tangent at C intersecés8 extended at D, then BC = BD.

(D) Short Answer Questions

Sample Question 1 1f d, d, (d,> d,) be the diameters of two concentric circles and

c be the length of a chord of a circle which is tangent to the other circle, prove that
d?=c+dz2

Solution : Let AB be a chord of a circle which touches

the other circle at C. ThenOCB is right triangle
(see Fig.9.1). By Pythagoras theorem ®€CB*= OB

2 2 2 B
1 1 1
i -d + =c = =
ie., S > 2d2
(As C bisectAB)

2 — 2
Therefore, d2=c?+d2 Fig. 9.11

Sample Question 2 If a, b, care the sides of a right triangle wheig the hypotenuse,
prove that the radiusof the circle which touches the sides of the triangle is given by

a+b-c
-

A

Solution : Let the circle touches the sides BC, CA,
AB of the right triangle ABC at D, E and F
respectively, where BC =, CA = b and
AB = c (see Fig. 9.12). Then AE AF and
BD = BF.Also CE = CD =r.

ie., b-r=AF a-r =BF
or AB=c=AF+BF=b-r+a-r

Fig. 9.12
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a+b-oc

(o el =
This gives 5

EXERCISE 9.3

Out of the two concentric ciles, the radius of the outer circle is 5 cm and the
chordAC of length 8 cm is a tangent to the inner circle. Find the radius of the
inner circle.

Two tangents PQ and PR are drawn from an external point to a circle with
centre O. Prove that QORP is a cyclic quadrilateral.

If from an external point B of a circle with centre O, two tangents BC and
BD are drawn such thatDBC = 120°, prove that BC + BD = BO, i.e.,
BO = 2BC.

Prove that the centre of a circle touching two intersecting lines lies on the

angle bisector of the lines.
A

In Fig. 9.13AB and CD are

common tangents to two B
circles of unequal radii.

Prove thaiAB = CD.

In Question 5 above, if radi
of the two circles are equal, C
prove thatAB = CD. Fig. 9.13

In Fig. 9.14, common
tangents AB and CD to two
circles intersect at E.
Prove thatAB = CD.

A chord PQ of a circle is
parallel to the tangent
drawn at a point R of the ;
circle. Prove that R bisects Fig. 9.14
the arc PRQ.
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9. Prove that the tangents drawn at the ends of a chord of a circle make equal
angles with the chord.

10. Prove that a diamet&B of a circle bisects all those chords which are parallel
to the tangent at the poiAt

(E) Long Answer Questions

Sample Question 1 in Fig. 9.15, from an external point P, a tangent PT and a line
segment BB is drawn to a circle with centre O. ON is perpendicular on the chord

AB. Prove that :
() PA.PB=PN-AN?2
i) PNe—AN2=OP - OT2
(i) PA.PB = PP

T

Solution :
() PA.PB=(PN-AN) (PN + BN)
= (PN —AN) (PN +AN) (AsAN = BN)
= PN — AN?
(i) PN —AN? = (OF — ON) —AN? (As ONLPN)
= OP — (ON + AN?)
= OF - O~ (As ONLAN)
= OP - 0T (As OA = 0OT)
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(i) From (i) and (i)
PA.PB = OF — OT?
= PP (As LOTP = 90°)

Sample Question 2 if a circle touches the side BC of a triangigC at Pand extended
1
sidesAB andAC at Q and R, respectively, prove that AQE:(BC + CA+AB)

Solution : See Fig. 9.16.

Q
B
P
A C R
Fig. 9.16
By Theorem 10.2 of the textbook,
BQ =BP
CP =CR, and
AQ =AR
Now, 2A0Q FAQ +AR

= (AB + BQ) + (AC + CR)
=AB + BP+AC + CP

= (BP+ CP) + AC +AB
=BC + CA+AB

1
ie., AQ = (BC + CA+AB).
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EXERCISE 9.4

If a hexagon ABCDEF circumscribe a circle, prove that
AB + CD + EF = BC + DE +A&.

Let s denote the semi-perimeter of a triang&C in which BC =a, CA=b,
AB = c. If a circle touches the sides BC, G*B at D, E, F respectively,
prove that BD =s—h.

From an external point Rvo tangents,Aand PB are drawn to a circle with
centre OAt one pointE on the circle tangent is drawn which interseéts P
and PB at C and ,Despectivelylf PA = 10cm, find the the perimeter of the
triangle PCD.

If AB is a chord of a circle with centre @0C is a diameter and AF the
tangent aA as shown in Fig. 9.17. Prove that

/BAT = ZACB
C
B
O L
A T
Fig. 9.17

Two circles with centres O and Of radii 3 cm and 4 cm, respectively
intersect at two points P and Q such that OP dRda@ tangents to the two
circles. Find the length of the common chord PQ.

In a right triangle ABC in whicl¥B = 90°, a circle is drawn with AB as
diameter intersecting the hypotenégg and P. Prove that the tangent to the
circle at P bisects BC.

In Fig. 9.18, tangents PQ and PR are drawn to a circle suck R =
30°.A chord RS is drawn parallel to the tangent PQ. Find4R)S.

03/05/18



CIRCLES 111

[Hint: Draw a line through Q and perpendicular ta]QP

30°

Fig. 9.18

8. AB is a diameter and AC is a chord of a circle with centre O such that

/BAC = 30°. The tangent at C intersects extenrdiBdat a point D. Prove
that BC = BD.

9. Prove that the tangent drawn at the mid-point of an arc of a circle is parallel
to the chord joining the end points of the arc.

10. In Fig. 9.19, the common tangeAB and CD to two circles with centres O
and O intersect at E. Prove that the points O, Eaf@ collinear

Fig. 9.19

11. InFig. 9.20. O is the centre of a circle of radius 5 cm, T is a point such that
OT = 13 cm and OT intersects the circle at E. If AB is the tangent to the
circle at E, find the length &B.
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Fig. 9.20

12. Thetangentata point C of a circle and a diameter AB when extended intersect
at RIf ZPCA=110¢ find ~CBA [see Fig. 9.21].

C

Fig. 9.21

[Hint: Join C with centre O.]

13. Ifanisosceles trianglBC, in whichAB = AC = 6 cm, is inscribed in a circle
of radius 9 cm, find the area of the triangle.

14. Ais apoint at a distance 13 cm from the centre O of a circle of radius 5 cm.
AP andAQ are the tangents to the circle at P and Q. If a tangent BC is
drawn at a point R lying on the minor arc PQ to inter8€cat B andAQ at
C, find the perimeter of th&ABC.
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CONSTRUCTIONS

(A) Main Concepts and Results
® Division of a line segment internally in a given ratio.

® Construction of a triangle similar to a given triangle as per given scale factor
which may be less than 1 or greater than 1.

®  Construction of the pair of tangents from an external point to a circle.
(B) Multiple Choice Questions
Choose the correct answer from the given four options:

Sample Question 1 To divide a line segme®B in the ratiop : g (p, q are positive
integers), draw a ra&X so thatZBAX is an acute angle and then mark points on ray
AX at equal distances such that the minimum number of these points is

(A) greater ofp andq (B) p+q
Cp+ag-1 (D) pq
Solution : Answer (B)

Sample Question 2 To draw a pair of tangents to a circle which are inclined to each
other at an angle of 35°, it is required to draw tangents at the end points of those two
radii of the circle, the angle between which is

(A) 105° (B) 70° (C) 140° (D) 145°

Solution : Answer (D)
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EXERCISE 10.1
Choose the correct answer from the given four options:

1. To divide a line segment AB in the ratio 5:7, first aAa§is drawn so that
ZBAX is an acute angle and then at equal distances points are marked on
the rayAX such that the minimum number of these points is

(A) 8 (B) 10 (C) 11 (D) 12

2. Todivide aline segment AB in the ratio 4.7, a ray AX is drawn first such that
ZBAXis an acute angle and then poiAtsA,, A, .... are located at equal
distances on the ray AX and the point B is joined to

(A) A, (B) Ay (©) Ay (D) A,

3. Todivide aline segment AB in the ratio 5 : 6, draw a¥&such thatzBAX
is an acute angle, then draw a ray BY parallel to AX and the points
A,A,A, ..and B, B, B,, ... are located at equal distances on ray
AX and BY, respectivelyThen the points joined are

(A)A,and B (B)A,and B (C)A,and B (D)A,and B

3
4. To construct a triangle similar to a giva\BC with its sides7 of the

corresponding sides @&ABC, first draw a ray BX such thatCBX is an
acute angle and X lies on the opposite side of A with respect td B
locate points B B,, B,, ... on BX at equal distances and next step is to join

(A)B,toC (B)B,toC  (C)BtoC (D)B,toC

8
5. To construct a triangle similar to a givaBC with its SideSg of the

corresponding sides &fABC draw a ray BX such thatCBX is an acute
angle and X is on the opposite side ofvth respect to BCThe minimum
number of points to be located at equal distances on ray BX is

(A) 5 (B) 8 (C) 13 (D) 3

6. To draw a pair of tangents to a circle which are inclined to each other at an
angle of 60°, it is required to draw tangents at end points of those two radii of
the circle, the angle between them should be

(A) 135° (B) 90° (C) 60° (D) 120°
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(C) Short Answer Questions with Reasoning

Write True or False and give reasons for your answer.

Sample Questions 1 By geometrical construction, it is possible to divide a line
segment in the ratiQ + ./3:2—/3.

Solution : FalseAs 2+./3:2-./3 can be simplified ag+ 4/3:1and 7+ 4/3 is
not a positive integer, while 1 is.

EXERCISE 10.2

Write True or False and give reasons for your answer in each of the following:
1. By geometrical construction, it is possible to divide a line segment in the ratio

1
\/é.ﬁ_

7
2. To construct a triangle similar to a givaABC with its sides§ of the

corresponding sides &fABC, draw a ray BX making acute angle with BC
and X lies on the opposite side of Awith respect toBt.points B, B, ....,

B, are located at equal distances on BXjBjoined to C and then a line
segment BC' is drawn parallel to [ where Clies on BC produced. Finally
line segment AC' is drawn parallel tAC.

3. A pair of tangents can be constructed from a point P to a circle of radius
3.5 cm situated at a distance of 3 cm from the centre.

4. A pair of tangents can be constructed to a circle inclined at an angle of 170°.

(D) Short Answer Questions
Sample Question 1 Draw an equilateral triangle ABC of each side 4 cm. Construct

3
a triangle similar to it and of scale factgr. Is the new triangle also an equilateral?

Solution : Follow the similar steps as given in Mathematiestbook for Class Xres,
the new triangle is also equilateral.
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EXERCISE 10.3

1. Draw aline segment of length 7 cm. Find a point P on it which divides it in the
ratio 3:5.

2. Draw aright triangle ABC in which BC = 12 c/B =5 cm and«ZB = 90°.

Construct a triangle similar to it and of scale facgorls the new triangle
also aright triangle?
3. Draw a triangleABC in which BC = 6 cm, CA 5 cm andAB = 4 cm.

Construct a triangle similar to it and of scale facgor

4. Construct a tangent to a circle of radius 4 cm from a point which is at a
distance of 6 cm from its centre.

(E) Long Answer Questions
Sample Questions 1 Given a rhombus ABCD in whicl/AB = 4 cm and
ZABC = 60°, divide it into two triangles sa&BC and ADC. Construct the triangle

2
AB'C' similar toAABC with scale factor: . Draw a line segment C'D' parallel to CD

3
where D' lies oAD. ISAB'C'D' g
a rhombus? Give reasons.

Solution : First draw the
rhombus ABCD in which
AB =4 cm andZABC = 60° as
given in Fig. 10.1 and joiAC.
Construct the triangl&B'C’
similar to AABC with scale

2
factor § as instructed in the

Mathematic§extbook for Class
X (See Fig. 10.1).

Finally draw the line segment
C'D' parallel to CD.
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Now

SO 3

2
ThereforeAB' = B'C' =CD' =AD' = 3 AB.
i.e.,AB'C'D'is a rhombus.

EXERCISE 10.4

1. Two line segmentdB and AC include an angle of 60° where AB =5 cm and
AC = 7 cm. Locate points Bnd Q on AB and AC, respectively such that

3 1
AP = ZAB andAQ = ZAC' Join P and Q and measure the length PQ.

2. Draw a parallelogramABCD in which BC = 5 cmAB = 3 cm and

ZABC = 60°, divide it into triangles BCD and ABD by the diagonal BD.

Construct the triangle BEC' similar toABDC with scale factorg. Draw the

line segment DA’ parallel to DAwher@\' lies on extended side BA.AsBC'D'
a parallelogram?

3. Draw two concentric circles of radii 3 cm and 5 cm. Taking a point on outer

circle construct the pair of tangents to the atieasure the length of a
tangent and verify it by actual calculation.

4. Draw an isosceles trianghkBC in whichAB = AC = 6 cm and BC =5 cm.
Construct a triangle PQR similar toABC in which PQ = 8 cmAlso justify the
construction.

5. Draw a triangle ABC in which AB =5 cm, BC = 6 cm antiABC=60°.

Construct a triangle similar t&a ABC with scale factorg. Justify the
construction.
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Draw a circle of radius 4 cm. Construct a pair of tangents to it, the angle
between which is 60°. Also justify the construction. Measure the distance be-
tween the centre of the circle and the point of intersection of tangents.

Draw a triangle ABC in whicAB =4 cm, BC =6 cm and AC =9 cm. Construct

3
a triangle similar ta?A\ABC with scale factorE. Justify the constructiorre

the two triangles congruent? Note that all the three angles and two sides of the
two triangles are equal.
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AREA RELATED TO CIRCLES

(A) Main Concepts and Results

Perimeters and areas of simple closed figures. Circumference and area of a circle.
Area of a circular path (i.e., ring). Sector of a circle and its central angle — Major and
Minor sectors. Segment of a circle — Major and Minor segments.

i Circumference of a circle =2 r and area of a circle =x r?, wherer is the
radius of the circle.

® Area of the circular path formed by two concentric circles of radii
2 2
rpandr, (r, >r) =nr’—mr;= TE(I’l =t )

0
® Area of the sector of a circle of radiusvith central anglé® = ﬁ)x mr?,

whereb is measured in degrees.

® Length of the arc of the sector of a circle of radiugth

0
central anglé = ﬁ)x 2mr, where6 is measured in

degrees. .
® Area of the minor segment APB of the circle in

v' B
Fig. 11.1 = area of sector OAPB — areaf/0OAB.

®* Area of the major sector of a circle of radius Fig. 11.1
=mnr?— area of the corresponding minor sector.
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® Area of the major segment of a circle of radiusn r> — area of the corre-
sponding minor segment.

Note: Unless stated otherwise, the valueta$ to be taken a527—2.

(B) Multiple Choice Questions

Choose the correct answer from the given four options:

Sample Question 1 If the area of a circle is 154 énthen its perimeter is
(A) 11 cm (B) 22 cm (C) 44 cm (D) 55cm

Solution : Answer (C)

Sample Question 2 :If 6 is the angle (in degrees) of a sector of a circle of ragius
then area of the sector is

r‘e r‘e 21re 2Tro
(A) 360 (B) 180 ©) 360 (D) 180

Solution : Answer (A)

EXERCISE 11.1
Choose the correct answer from the given four options:

1. If the sum of the areas of two circles with ragliiandR, is equal to the area of
a circle of radiuR, then

(A) R,+R =R (B) R+ RZ =R
(C) R+R <R (D) R?+R;<R’

2. Ifthe sum of the circumferences of two circles with r&iandR, is equal to the
circumference of a circle of radius R, then

(A) R +R =R (B)R +R>R

(C) R+R<R (D) Nothing definite can be said about the relation
among R R, and R.
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3.

10.

If the circumference of a circle and the perimeter of a square are equal, then
(A) Area of the circle = Area of the square

(B) Area of the circle > Area of the square
(C) Area of the circle < Area of the square

(D) Nothing definite can be said about the relation between the areas of the
circle and square.

Area of the largest triangle that can be inscribed in @&sieate of radiug units is

1
(A) r2sg. units (B) > r2sq. units

(C)  2r’sq. units (D) J2 r?sg. units

If the perimeter of a circle is equal to that of a square, then the ratio of their
areas is

(A)22:7 (B)14: 1 (C)7:22  (D)11:14

It is proposed to build a single circular park equal in area to the sum of areas of
two circular parks of diameters 16 m and 12 m in a locdlitg radius of the new
park would be

(A)10m (B) 15m (C)20 m (D) 24 m
The area of the circle that can be inscribed in a square of side 6 cm is
(A) 36 T cn? (B) 18w cn? (C)12xmcn? (D) 9mcn?

The area of the square that can be inscribed in a circle of radius 8 cm is
(A) 256 cnt (B) 128 cni (C) 64,/2 cn? (D) 64 cni

The radius of a circle whose circumference is equal to the sum of the circum-
ferences of the two circles of diameters 36cm and 20 cm is

(A) 56 cm (B) 42 cm (C) 28 cm (D) 16 cm

The diameter of a circle whose area is equal to the sum of the areas of the two
circles of radii 24 cnand 7 cm is

(A) 31cm (B) 25 cm (C) 62 cm (D) 50 cm
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(C) Short Answer Questions with Reasoning

Sample Question 1 Is the following statement true? Give reasons for your answer.
Area of a segment of a circle = area of the corresponding sector — area of the corre-
sponding triangle.

Solution : Statement is not true. It is true only for a minor
segment. In the case of a major segment, area of the triang}
will have to be added to the corresponding area of the sec 01/ \

Sample Question 2 1In Fig. 112, a circle is inscribed in a
square of side 5 cm and another circle is circumscribing the /
square. Is it true to say that area of the outer circle is twi

times the area of the inner circle? Give reasons for your
answer Fig.11.2

Solution : It is true, because diameter of the inner circle =5 cm and that of outer circle
= diagonal of the square =% cm.

5V2 5 oA
So,A, =T 2 andg:n(i),glvmgAZ:Z

EXERCISE 11.2

1. Isthe area of the circle inscribed in a square ofaitia, ta?cm?? Give reasons
for your answer.

2. Wil it be true to say that the perimeter of a square
circumscribing a circle of radiwscm is 8acm? Give
reasons for your answer.

=

3. InFig11.3, a square is inscribed in a circle of diameté
d and another square is circumscribing the circle.
the area of the outer square four times the area of {he
inner square? Give reasons for your answer

Fig.11.3
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4.

10.

11.

12.

13.

14.

Is it true to say that area of a segment of a circle is less than the area of its
corresponding sector? Why?

Is it true that the distance travelled by a circular wheel of diardeterin one
revolution is 2 ™ cm? Why?

S
In covering a distancemetres, a circular wheel of radiumetres makeT1Tr

revolutions. Is this statement true? Why?

The numerical value of the area of a circle is greater than the numerical value of
its circumference. Is this statement true? Why?

If the length of an arc of a circle of radiug equal to that of an arc of a circle

of radius 2, then the angle of the corresponding sector of the first circle is double
the angle of the corresponding sector of the other circle. Is this statement false?
Why?

The areas of two sectors of two different circles with equal corresponding arc
lengths are equal. Is this statement true? Why?

The areas of two sectors of two different circles are equal. Is it necessary that
their corresponding arc lengths are equal? Why?

Is the area of the largest circle that can be drawn inside a rectangle of length
a cm and breadtb cm (a> b) is©t b? cn?? Why?

Circumferences of two circles are equal. Is it necessary that their areas be equal?
Why?

Areas of two circles are equal. Is it necessary that their circumferences are
equal? Why?

Is it true to say that area of a square inscribed in a circle of diameteris
p?> cn?? Why?

(D) Short Answer Questions

Sample Question 1Find the diameter of the circle whose area is equal to the sum of
the areas of the two circles of diameters 20 cm and 48 cm.
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20
Solution: Here, radiug of first circle =- cm= 10 cm and radius, of the

) 48
second circle =7 cm =24 cm

Therefore, sum of their areaster 2 +mr 5 = w (10)*+ m(24)* =nx 676 (1)

Let the radius of the new circle bem. Its area = r? (2)
Therefore, from (1) and (2),
TrZ=m x 676
or r2=676
ie., r=26
Thus, radius of the new circle = 26 cm
Hence, diameter of the new circle = 2x26 cm = 52 cm

Sample Question 2 Find the area of a sector of circle of radius 21 cm and central
angle 120°.

0 2
Solution : Area of the sector =——Xmr
olution 260

=£)><32><(21)2 cnt
360 7

=22x 21 cnm
=462 cnf

Sample Question 3 :In Fig 11.4, a circle of radius 7.5 cm is inscribed in a square.
Find the area of the shaded region (dse3.14)

&
D]

Fig.11.4
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Solution : Area of the circle = r?
=3.14 x (7.5 cn?
= 176. 625 crh
Clearly, side of the square = diameter of the circle = 15 cm
So, area of the square =?¢&¢ = 225 cm
Therefore, area of the shaded region
=225 cm — 176.625 crh= 48.375 cmh

Sample Question 4 :Area of a sector of a circle of radius 36 cm istseh?. Find
the length of the corresponding arc of the sector.

Solution : Let the central angle (in degrees)the

Tx(36)° 0
TXASO Y _ 54 1
S0, 360
54x 360
= =15
or 9= 36x 36

0
= ——X27r
Now, length of the arc 360

= E>< 21 x36 cm
360

=3 cm

EXERCISE 11.3

1. Findthe radius of a circle whose circumference is equ
to the sum of the circumferences of two circles of ra
15 cm and 18 cm.

2. InFig. 11.5, a square of diagonal 8 cm is inscribed in
circle. Find the area of the shaded region.

Fig.11.5
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Find the area of a sector of a circle of radius 28 cm and central angle 45°.

The wheel of a motor cycle is of radius 35 cm. How many revolutions per
minute must the wheel make so as to keep a speed of 66 km/h?

5. A cow is tied with a rope of length 14 m at the corner of a rectangular field of
dimensions 20m x 16m. Find the area of the field in which the cow can graze.

6. Findthe area of the flower bed (with semi-circular ends) shown in Eig. 1

38 cm

e

Fig. 11.6

N

7. InFig. 11.7,AB is a diameter of the circle, AC = 6 cm and BC = 8 cm. Find the
area of the shaded region (Use 3.14).

C

Fig. 11.7
8. Find the area of the shaded field shown in Fig81

< 8 m

4m

Fig. 11.8

03/05/18



AREA RELATED TO CIRCLES 127

9.

10.

11.

12.

Find the area of the shaded region in Fig91

26 m
Fig. 11.9

Find the area of the minor segment of a circle of radius 14 cm, when the angle
of the corresponding sector is 60°.

Find the area of the shaded region in FiglQ, where arcs drawn with centres
A, B, C and D intersect in pairs at mid-pointQPR and S of the sid&8, BC,
CD and DA, respectively of a square ABCD (Use 3.14).

A p B

S Q12 cm

D R C
Fig. 11.10

In Fig. 11.11, arcs are drawn by taking
verticesA, B and C of an equilateral triangle

of side 10 cm. to intersect the sides BC, CA
and AB at their respective mid-points D, E
and F Find the area of the shaded region
(User = 3.14).

i
eyl

B = c
Fig. 11.11
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13. InFig.11.12, arcs have been drawn with radii 14 cm each and with cep@es P
and R. Find the area of the shaded region.

P

Q R
/ Fig. 11.12 (

14. A circular park is surrounded by a road 21 m wide. If the radius of the park is
105 m, find the area of the road.

15. InFig. 11.13, arcs have been drawn of radius 21 cm each with vekti@&<C
and D of quadrilateral ABCD as centres. Find the area of the shaded region.

/W —
A0
Fig. 11.13

16. A piece of wire 20 cm long is bent into the form of an arc of a circle subtending
an angle of 60° at its centre. Find the radius of the circle.

(E) Long Answer Questions

Sample Question 1 : A chord of a circle of radius 20 cm subtends an angle of 90°

at the centre. Find the area of the corresponding major segment of the circle.
(Usen = 3.14).
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Solution : Let A B be the chord of a circle of radius 10 cm, with O as the centre of the

circle (see Fig. 11.14).

M S

Fig. 11.14

Here, ZA O B = 90° and we have to find the area of the major segment (which is
shaded)As ZAOB= 90°, therefore angle of the major sector = 360° — 90° = 270°

270
So, area of the major sector—c%ﬁ X T % (10)2 cn?

3 2
= Zx 3.14 x 100 cm

= 75 x 3.14 cm= 235.5 cm
Now, to find the area oA OAB, draw OM_L AB.

1 1
So0,AM = 5 A B andZAOM = 5 x 90° = 45°.

N ﬂ — 450 _i
oW oa TR ST,
So, AM=10x > cm

1
Therefore, A B =102 cmand OM = OA cos 45° = 10?/?”“: 5.2 cm

1
So, area oA OAB = E base x height
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1
=5 102 x5{2 cnf = 50 cnd

Therefore, the area of the required major segment

=235.5 cri+ 50 cni = 285.5 ¢
Another method for the area of A OAB
As, ZAOB = 90°,

1
Therefore, area ot OAB= E OA x OB

1
:Eloxlocrﬁ=50cn%

EXEMPLAR PROBLEMS

Sample Question 2 With the vertices A, B and C of a triangle ABC as centres, arcs
are drawn with radii 5 cm each as shown in Fig. 11.15. IfAB = 14 cm, BC = 48 cm and
CA = 50 cm, then find the area of the shaded region. fUs8.14).

A

B~)
Fig. 11.15

Solution : Area of the sector with angle A

=LA = A (5)* cn?
360° 360
Area of the sector with angle B
= LB = 2B (5)* cn?
360° 360
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ZC
and the area of the sector with angle Cé—g&x T x (5)° cnv

Therefore, sum of the areas (in 3rof the three sectors

= AR B 2Bk 5+ L (B
360° 360 360
_ /A+/B+/C

360°

X251

_180°
"~ 360°

x 25 cnf (Because/A +/B + £C = 180°)

T
=25 x> cn? =25 x 1.57 ¢ = 39.25 crh

Now, to find area oA ABC, we find
atb+c_48+50+ 1/
2 2

cm =56 cm

By Herons Formula,
ar (ABC) = \/s(sa) (sb ) (se
= /56 x 8 x 6 x 4. cnf
=336 crh

So, area of the shaded region = area oAtABC — area of the three sectors
= (336 — 39.25) ci= 296.75 crh

Alternate Method for ar (ABC)

Here, AB® + BC = (14f + (48f = 2500 = (50) = (CAY
So, 4B = 90° (By converse of Pythagoras Theorem)

1 1
Therefore, ar (ABC) % AB x BC = - x 14 x 48 crh = 336 crA
Sample Question 3 A calf is tied with a rope of length 6 m at the corner of a square
grassy lawn of side 20 m. If the length of the rope is increased by 5.5m, find the

increase in area of the grassy lawn in which the calf can graze.

Solution : Let the calf be tied at the cornerfAthe square lawn (see FidlL.16)
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A6 m 5.5m B

—|90°

Square
Grassy lawn

D C
Fig. 11.16

Then, the increase in area = Difference of the two sectors of central angle 90°
each and radiil.5m (6 m +5.5m) and6 m, which is the shaded region time
figure.

So, required increase in area

= ﬂ>< T[><11.52—2T[><62 m?
360 360
=%x(11.5+ 6) (11.5- 6)rh

=£><17.5>< 5.5M
x4

=75.625mM.

EXERCISE 11.4

1. The area of a circular playground is 22176 Rind the cost of fencing this
ground at the rate of Rs 50 per metre.

2. The diameters of front and rear wheels of a tractor are 80 cm and 2 m respec-
tively. Find the number of revolutions that rear wheel will make in covering a
distance in which the front wheel makes 1400 revolutions.

3. Sides of atriangular field are 15 m, 16 m and 17 iith We three corners of the
field a cow a bufalo and a horse are tied separately with ropes of length 7 m
each to graze in the field. Find the area of the field which cannot be grazed by
the three animals.
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4. Find the area of the segment of a circle of radius 12 cm whose corresponding

10.

11.

sector has a central angle of 60° (dse 3.14).

A circular pond is 17.5 m is of diameter. It is surrounded by a 2 m wide path.
Find the cost of constructing the path at the rate of Rs 25%er m

In Fig. 11.17, ABCD is a trapezium wi&B || DC,AB = 18 cm, DC = 32 cm

and distance betweexB and DC = 14 cm. If arcs of equal radii 7 cm with
centres A, B, C and D have been drawn, then find the area of the shaded region
of the figure.

Fig. 11.17

Three circles each of radius 3.5 cm are drawn in such a way that each of them
touches the other two. Find the area enclosed between these circles.

Find the area of the sector of a circle of radius 5 cm, if the corresponding arc
length is 3.5 cm.

Four circular cardboard pieces of radii 7 cm are placed on a paper in such a way
that each piece touches other two pieces. Find the area of the portion enclosed
between these pieces.

On a square cardboard sheet of area 784four congruent circular plates of
maximum size are placed such that each circular plate touches the other two
plates and each side of the square sheet is tangent to two circular plates. Find
the area of the square sheet not covered by the circular plates.

Floor of aroomis of dimensions 5 m x 4 m and it is covered with circular
tiles of diameters 50 cm each as shown in Figl&. Find the area of floor
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that remains uncovered with tiledJsen = 3.14)

|

Fig. 11.18

5

12. Allthe vertices of a rhombus lie on a circle. Find the area of the rhombus, if area
of the circle is 1256 cf (Usen = 3.14).

13. Anarchery target has three regions formed by three concentric circles as shown
in Fig. 11.19. If the diameters of the concentric circles are in the ratio 1: 2:3, then
find the ratio of the areas of three regions.

14. The length of the minute hand of a clock is 5 cm. Find the area swept by the
minute hand during the time period 6 : 05amand 6 : 40 am.

15. Area of a sector of central angle 200° of a circle is 770 Emnd the length of
the corresponding arc of this sector.
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16. The central angles of two sectors of circles of radii 7 cm and 21 cm are
respectively 120° and 40°. Find the areas of the two sectors as well as the
lengths of the corresponding arcs. What do you observe?

17. Find the area of the shaded region given in Fig2Q

14 cm

14 cm

3 cm
111

Fig. 11.20

18. Find the number of revolutions made by a circwheelof area 154 nf in
rolling a distance of 176 m.

19. Find the difference of the areas of two segments of a circle formed by a chord
of length 5 cm subtending an angle of 90° at the centre.

20. Find the difference of the areas of a sector of angle 120° and its corresponding
major sector of a circle of radius 21 cm.
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SURFACE AREAS AND VOLUMES

(A) Main Concepts and Results

° The surface area of an object formed by combining any two of the basic solids,
namely cuboid, cone, cylindesphere and hemisphere.

° The volume of an object formed by combining any two of the basic solids
namely cuboid, cone, cylindesphere and hemisphere.

° The formulae involving the frustum of a cone are:

1
(i) Volume of the frustum of the cone§7rh[ K2+ r)+1y )]

(i)  Curved surface area of the frustum of the comgr=+r)I,
(i) Total surface area of the frustum of the solid cone

= ml(r )+ ar’+ar?, wherel =h? +(r, —r,)?,

h = vertical height of the frustunh, = slant height of the frustum and
r, andr, are radii of the two bases (ends) of the frustum.

° Solid hemisphere: If is the radius of a hemisphere, then
curved surface area =i
total surface area =t®, and volume :gm?'

4
i Volume of a spherical shetl gn(rf —rzg) , Wherer_ andr, are respectively its

external and internal radii.
Throughout this chapter, tal«e=7 , if not stated otherwise.
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(B) Multiple Choice Questions :

Choose the correct answer from the given four options:

Sample Question 1 :A funnel (see Fig.12.1) is the .
combination of Fig. 12.1

(A) a cone and a cylinder (B) frustum of a cone and a cylinder
(C) a hemisphere and a cylinder (D) a hemisphere and a cone

Solution : Answer (B)

Sample Question 2 If a marble of radius 2.1 cm is put into a cylindrical cup full of water
of radius 5cm and height 6 cm, then how much water flows out of the cylindrical cup?

(A)38.8cni (B)55.4 cd (C)19.4 crt (D) 471.4 c

Solution : Answer (A)

Sample Question 3 ‘A cubical ice cream brick of edge 22 cm is to be distributed
among some children by filling ice cream cones of radius 2 cm and height 7 cm upto its
brim. How many children will get the ice cream cones?

(A) 163 (B) 263 (C) 363 (D) 463

Solution : Answer (C)

Sample Question 4 The radii of the ends of a frustum of a cone of heigtihtrare
r,cm and2 cm. The volume in chof the frustum of the cone is

1 1
(A) gﬂ'h[ rlz + r22 +rf 2] (B) gﬂ'h[ rlz + r22 - 2]

1 1
(©) 37l =t 411, (D) 37hl =ty —ry,]

Solution : Answer (A)

Sample Question 5 : The volume of the largest right circular cone that can be cut out
from a cube of edge 4.2 cm is

(A)9.7cnt  (B)77.6cm (C)58.2crd (D) 19.4 cm

Solution : Answer (D)
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EXERCISE 12.1

Choose the correct answer from the given four options:

1. A-cylindrical pencil sharpened at one edge is the combination of

(A) a cone and a cylinder (B) frustum of a cone and a cylinder
(C) a hemisphere and a cylinder (D) two cylinders.

2. A surahiis the combination of

(A) a sphere and a cylinder (B) a hemisphere and a cylinder
(C) two hemispheres (D) a cylinder and a cone.

3. A plumbline gahu) is the combination of (see Fig. 12.2)

Fig. 12.2

(A) a cone and a cylinder (B) a hemisphere and a cone
(C) frustum of a cone and a cylinder (D) sphere and cylinder

4. The shape of a glass (tumbler) (see Fig. 12.3) is usually in the form of

(A) a cone (B) frustum of a cone
(C) a cylinder (D) a sphere

Fig. 12.3
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5.

10.

11.

The shape of gilli, in thegilli-danda game (see Fig. 12.4), is a combination of

(A) two cylinders (B) a cone and a cylinder
(C) two cones and a cylinder (D) two cylinders and a cone
Fig. 12.4

. A shuttle cock used for playing badminton has the shape of the combination of

(A) a cylinder and a sphere (B) a cylinder and a hemisphere

(C) a sphere and a cone (D) frustum of a cone and a hemisphere

. A cone is cut through a plane parallel to its base and then the cone that is formed

on one side of that plane is removed. The new part that is left over on the other
side of the plane is called

(A) a frustum of a cone (B) cone
(C) cylinder (D) sphere

. A hollow cube of internal edge 22cm is filled with spherical marbles of diameter

1
0.5 cm and it is assumed thgt space of the cube remains unfilled. Then the
number of marbles that the cube can accomodate is

(A) 142296 (B) 142396 (C) 142496
(D) 142596

. A metallic spherical shell of internal and external diameters 4 cm and 8 cm, respec-

tively is melted and recast into the form a cone of base diameter 8cm. The height of
the cone is

(A) 12cm (B) 14cm (C) 15cm (D) 18cm

A solid piece of iron in the form of a cuboid of dimensions 49cm x 33cm x 24cm,
is moulded to form a solid sphefhe radius of the sphere is

(A) 21cm (B) 23cm (C) 25cm (D) 19cm

A mason constructs a wall of dimensions 270cmx 300cm x 350cm with the bricks
each of size 22.5cm x 11.25cm x 8.75cm and it is assumedéthapace is
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12.

13.

14.

15.

16.

17.

18.

19.

20.

EXEMPLAR PROBLEMS

covered by the mortarhen the number of bricks used to construct th# i
(A) 11100 (B) 11200 (C) 11000 (D) 11300

Twelve solid spheres of the same size are made by melting a solid metallic
cylinder of base diameter 2 cm and height 16 cm. The diameter of each
sphere is

(A) 4 cm (B) 3cm (C)2cm (D) 6 cm

The radii of the top and bottom of a bucket of slant height 45 cm are 28 cm and
7 cm, respectivelyThe curved surface area of the bucket is

(A) 4950 cm (B) 4951 cré (C) 4952 cri (D) 4953 crd

A medicine-capsule is in the shape of a cylinder of diameter 0.5 cm with two
hemispheres stuck to each of its ends. The length of entire capsule is 2 cm. The
capacity of the capsule is

(A) 0.36 cmi (B) 0.35 cn (C) 0.34 cri (D) 0.33 cd

If two solid hemispheres of same base radiaee joined together along their
bases, then curved surface area of this new solid is

(A) 4nr? (B) 6mr2 (C) 3mr2 (D) 8nr?

A right circular cylinder of radius cm and heighth cm (>2r) just encloses a
sphere of diameter

(A) rcm (B) 2r cm (C©) hcm (D) 2hcm

During conversion of a solid from one shape to another, the volume of the new
shape will

(A) increase (B) decrease (C) remain unaltered (D) be doubled

The diameters of the two circular ends of the bucket are 44 cm and 24 cm. The
height of the bucket is 35 cm. The capacity of the bucket is

(A) 32.7 litres (B) 33.7 litres (C) 34.7 litres (D) 31.7 litres

In a right circular cone, the cross-section made by a plane parallel to the base
is a

(A) circle (B) frustum of a cone (C) sphere (D) hemisphere
Volumes of two spheres are in the ratio 64:27. The ratio of their surface areas is

(A)3:4 (B)4:3 (C)9:16 (D) 16: 9
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(C) Short Answer Questions with Reasoning
Write “True’ or ‘False’ and justify your answer.

Sample Question 1 If a solid cone of base radiusand height is placed over a
solid cylinder having same base radius and height as that of the cone, then the curved

surface area of the shape+isyh? +r2 + 21rh -

Solution : True. Since the curved surface area taken together is same as the sum of
curved surface areas measured separately

Sample Question 2 A spherical steel ball is melted to make eight new identical balls.

1
Then, the radius of each new ball ’gﬁh the radius of the original ball.

Solution : False. Let be the radius of the original steel ball apde the radius of the
new ball formed after melting.

N

4 s 4 s
Therefore, > 71" = 8 x 3 7T~ This implies [ =

Sample Question 3 : Wo identical solid cubes of sigeare joined end to endhen
the total surface area of the resulting cuboid &.12

Solution : False. The total surface area of a cube havingesislé?. If two identical
faces of sidea are joined together, then the total surface area of the cuboid so formed
is 10&.

Sample Question 4 : dtal surface area oflattu (top) as shown in the Fig. 12.5 is
the sum of total surface area of hemisphere and the total surface area of cone.

Fig. 12.5

Solution : False.Total surface area of the lattu is the sum of the curved surface
area of the hemisphere and curved surface area of the cone.
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Sample Question 5 ‘Actual capacity of a vessel as shown in the Fig. 12.6 is
equal to the difference of volume of the cylinder and volume of the hemisphere.

N
N~

Fig. 12.6

Solution : True.Actual capacity of the vessel is the empty space inside the glass that
can accomodate something when poured in it.

EXERCISE 12.2

Write ‘True’or ‘False’ and justify your answer in the following:

1.

Two identical solid hemispheres of equal base radtus are stuck together along
their bases. The total surface area of the combinationris 6

. A solid cylinder of radiug and heighth is placed over other cylinder of same

height and radius. The total surface area of the shape so formeth is 4mr>.

. A solid cone of radiusand heighh is placed over a solid cylinder having same

base radius and height as that of a cone. The total surface area of the combined

solid isnr[\/r2+h2+3r +2h}_

. Asolid ball is exactly fitted inside the cubical box of sid&he volume of the ball

4 3
is —ma
is g

:I.- 2 2 . .
. The volume of the frustum of a cone?ﬂﬁ[ﬁ +r, -1{,], whereh is vertical

height of the frustum anq, r,are the radii of the ends.

. The capacity of a cylindrical vessel with a hemispherical portion raised upward at

2
the bottom as shown in the Fig. 12.%[% —2r].
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r cm

hcm

Fig. 12.7
7. The curved surface area of a frustum of a coneligr +r,), where

| = /h%+ (rl+r2)2 , I, andr, are the radii of the two ends of the frustum hiisl
the vertical height.

8. An open metallic bucket is in the shape of a frustum of a cone, mounted on a
hollow cylindrical base made of the same metallic sheet. The surface area of the
metallic sheet used is equal to

curved surface area of frustum of a cone + area of circular base + curved surface
area of cylinder

(C) Short Answer Questions

Sample Question 1 :A cone of maximum size is carved out from a cube of edge
14 cm. Find the surface area of the cone and of the remaining solid left out after the
cone carved out.

Solution : The cone of maximum size that is carved out from a cube of edge 14 cm
will be of base radius 7 cm and the height 14 cm.

Surface area of the conerd + nr?

:272><7><«/ 7’ +14 +§ (77

:272x7xﬂ5+ 154 (154 & 154)che= 1%4 5)1 &

Surface area of the cube = 6 x @4)6 x 196 = 1176 cin
So, surface area of the remaining solid left out after the cone is carved out

= (1276-154 154 5 cA= (1022 +154/5) cnt.
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Sample Question 2 A solid metallic sphere of radius 10.5 cm is melted and recast
into a number of smaller cones, each of radius 3.5 cm and height 3 cm. Find the
number of cones so formed.

4
Solution : The volume of the solid metallic sphereé'—n(lo.S)* cm?

Volume of a cone of radius 3.5 cm and height 3 c%ﬁ3.5)2x3 cn?

il11><10.5><10.5 x10.5

Number of cones so formed 3 =126
5)11>< 3.5x3.5%x3.5

Sample Question 3 ‘A canal is 300 cm wide and 120 cm de€&pe water in the
canal is flowing with a speed of 20 km/h. How much area will it irrigate in 20 minutes
if 8 cm of standing water is desired?

Solution : Volume of water flows in the canal in one hour = width of the canal x depth
of the canal x speed of the canal water = 3 x 1.2 x 20 x 1090@2000m.

72000x 20
In 20 minutes the volume of water—=6T m® =24000n
Area irrigated in 20 minutes, if 8 cm, i.e., 0.08 m standing water is required
24000
=008 m? =300000 M= 30 hectares.

Sample Question 4 A cone of radius 4 cm is divided into two parts by drawing a
plane through the mid point of its axis and parallel to its base. Compare the volumes of
the two parts.

Solution : Let h be the height of the given cone. On dividing the cone through the
mid-point of its axis and parallel to its base into two parts, we obtain the following
(see Fig. 12.8):
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Fig. 12.8 4 h
In two similar triangles OAB and DCB, we havem=—2 . This implies” N
n two similar triangles an , we avaza BD " is implies E.
Therefore,r = 2.
h
“mx (2)° x| —
Volume of thesmaller cone 31T ) (Zj 1
Therefore = 7

' Volume of the frustumof thecor ~ 1 ( h
3

X 2}[42 +2%+4x2]
Therefore, the ratio of volume of the smaller cone to the volume of the frustum of the
coneis 1: 7.

Sample Question 5 : Three cubes of a metal whose edges are in the ratio 3:4:5 are

melted and converted into a single cube whose diagomal/igcm. Find the edges of
the three cubes.

Solution : Let the edges of three cubes (in cm) ked® and X, respectively
Volume of the cubes after melting is |3+ (4%° + (5X° = 216¢cm?

Let a be the side of new cube so formed after melting. Thered®re 2163
So,a= 6x, Diagonal =\/a? + a® + a’= a/3

But it is given that diagonal of the new cubejis/3cm. Therefore,a/3=12/3,
i.e.,a=12.
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This givesx = 2. Therefore, edges of the three cubes are 6 cm, 8 cm and 10 cm,

respectively
EXERCISE 12.3

1. Three metallic solid cubes whose edges are 3 cm, 4 cm and 5 cm are melted and
formed into a single cube.Find the edge of the cube so formed.

2.  How many shots each having diameter 3 cm can be made from a cuboidal lead
solid of dimensions 9cm Xl&tm x 12cm?

3. Abucket is in the form of a frustum of a cone and holds 28.490 litres of water.
The radii of the top and bottom are 28 cm and 21 cm, respectively. Find the height
of the bucket.

4. A cone of radius 8 cm and height 12 cm is divided into two parts by a plane
through the mid-point of its axis parallel to its base. Find the ratio of the volumes
of two parts.

5. Twoidentical cubes each of volume 64*are joined together end to effdhat
is the surface area of the resulting cuboid?

6. From a solid cube of side 7 cm, a conical cavity of height 7 cm and radius 3 cm is
hollowed out. Find the volume of the remaining solid.

7. Two cones with same base radius 8 cm and height 15 cm are joined together
along their bases. Find the surface area of the shape so formed.

8. Two solid coned and B are placed in a cylinderical tube as shown in the Fig.12.9.
The ratio of their capacities are 2:1. Find the heights and capacities of cones.
Also, find the volume of the remaining portion of the cylinder.

21 cm
ol ——— |
Fig. 12.9
9. An ice cream cone full of ice cream having radius 5 cm and height 10 cm as

1
shown in the Fig.12.10. Calculate the volume of ice cream, provided tl?t its

part is left unfilled with ice cream.
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10.

11.

12.

13.

14.

10 cm

Fig. 12.10

Marbles of diameter 1.4 cm are dropped into a cylindrical beaker of diameter
7 cm containing some watéiind the number of marbles that should be dropped
into the beaker so that the water level rises by 5.6 cm.

How many spherical lead shots each of diameter 4.2 cm can be obtained from a
solid rectangular lead piece with dimensions 66 cm, 42 cm and 21 cm.

How many spherical lead shots of diameter 4 cm can be made out of a solid cube
of lead whose edge measures 44 cm.

A wall 24 m long, 0.4 m thick and 6 m high is constructed with the bricks each of
1

dimensions 25 cm x 16 cm x 10 cm. If the mortar occu?*'bes of the volume

of the wall, then find the number of bricks used in constructing the wall.

Find the number of metallic circular disc with 1.5 cm base diameter and of height
0.2 cm to be melted to form a right circular cylinder of height 10 cm and diameter
4.5 cm.

(E) Long Answer Questions

Sample Question 1 A bucket is in the form of a frustum of a cone of height 30 cm
with radii of its lower and upper ends as 10 cm and 20 cm, respectetythe
capacity and surface area of the budkisp, find the cost of milk which can completely
fill the container, at the rate of Rs 25 per litre (mse3.14).

S . LA PP
Solution : Capacity (or volume) of the bucket‘?[rl +ry+rry] .

Here,h =30 cmy, = 20 cm and, = 10 cm.
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3.14x 3 .
So, the capacity of bucket:3—0[202 +10°+ 20x 10 cme = 21.980 litres.

Cost of 1 litre of milk = Rs 25
Cost of 21.980 litres of milk = Rs 21.980 x 25 = Rs 549.50

Surface area of the bucket = curved surface area of the bucket
+ surface area of the bottom

=m(, +r)+1l, 1 =h?+(r,-r,)

Now, | =+/900+ 100cm = 31.62 cm

22
Therefore, surface area of the buckef3.14x 31.62(26 10}7 (16

=3.14[948.6+ 100 cn?
=3.14[1048.6¢cn? = 3292.6 cri(approx.)

Sample Question 2 A solid toy is in the form of a hemisphere surmounted by a right
circular cone. The height of the cone is 4 cm and the diameter of the base is 8 cm.
Determine the volume of the toy. If a cube circumscribes the toy, then find the differ
ence of the volumes of cube and the #Adgo, find the total surface area of the toy.

Solution : Letr be the radius of the hemisphere and the conelelnel the height of
the cone (see Fig. 141

Volume of the toy = ¥lume of the hemisphereVlolume of the cone

=2 tam
3 3

:[gxz—ZX43+—1x£2x42x 4j cn :@ CIe.
7 3 7 7

A cube circumscribes the given solid. Therefore, edge of the c

should be 8 cm. W

Volume of the cube =3&m? = 512 cri. Fig. 12.11
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. . 1408
Difference in the volumes of the cube and the tc{;ﬁiz 7 jcm" =310.86 crh

Total surface area of the toy = Curved surface area of cone
+ curved surface area of hemisphere

—zrl +2mr 2, wheré =h?+r 2

=ar (1+2)

= 272><4 VE+£+2< 4 cnp

_ 272><4 42+ 8 cne

_ 88x 4 \/§+2 on?

=171.68 crh
Sample Question 3 ‘A building is in the form of a cylinder / \
surmounted by a hemispherical dome (see Fig. 12.12). TheF— ——h

2
base diameter of the dome is equajgt@f the total heightof H

the building. Find the height of the building, if it contains |

1 .
677 m° of air Fig. 12.12
Solution : Let the radius of the hemispherical dome beetres and the total height of
the building bér metres.
: : : 2 :
Since the base diameter of the dome is equa§tof the total height, therefore
2 L h : i :
2r = §h' This impliesr = 3 Let H metres be the height of the cylindrical portion.

h 2
Therefore, H =h —§=§h metres.
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Volume of the air inside the building = Volume of air inside the dome + Volume of the

2
air inside the cylinder §th3 +7 °H  where H is the height of the cylindrical portion

2 h® h?2 8
=fnl 4m = Zh =g
373 T3 3 g™ cu. metres
1 1408
Volume of the air inside the building i§72—lm3. Therefore,s—lﬂhs:E. This

gives h=6 m.

EXERCISE 12.4

1. A solid metallic hemisphere of radius 8 cm is melted and recasted into a right
circular cone of base radius 6 cm. Determine the height of the cone.

2. Arectangular water tank of base 11 m x 6 m contains water upto a height of 5 m.
If the water in the tank is transferred to a cylindrical tank of radius 3.5 m, find the
height of the water level in the tank.

3. How many cubic centimetres of iron is required to construct an open box whose
external dimensions are 36 cm, 25 cm and 16.5 cm provided the thickness of the
iron is 1.5 cm. If one cubic cm of iron weighs 7.5 g, find the weight of the box.

4. The barrel of a fountain pen, cylindrical in shape, is 7 cm long and 5 mm in diameter
A full barrel of ink in the pen is used up on writing 3300 words on an average.
How many words can be written in a bottle of ink containing one fifth of a litre?

5. Water flows at the rate of 10m/minute through a cylindrical pipe 5 mm in diameter
How long would it take to fill a conical vessel whose diameter at the base is 40 cm
and depth 24 cm?

6. Aheap ofrice is in the form of a cone of diameter 9 m and height 3.5 m. Find the
volume of the rice. How much canvas cloth is required to just cover the heap?

7. Afactory manufactures 120000 pencils daillye pencils are cylindrical in shape
each of length 25 cm and circumference of base as 1.5 cm. Determine the cost of
colouring the curved surfaces of the pencils manufactured in one day at Rs 0.05
per dni.
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8.

10.

11.

12.

13.

14.

15.

16.

17.

Water is flowing at the rate of 15 km/h through a pipe of diameter 14 cm into a
cuboidal pond which is 50 m long and 44 m wide. In what time will the level of
water in pond rise by 21 cm?

A solid iron cuboidal block of dimensions 4.4 m x 2.6 m x 1m is recast into a
hollow cylindrical pipe of internal radius 30 cm and thickness 5 cm. Find the length
of the pipe.

500 persons are taking a dip into a cuboidal pond which is 80 m long and 50 m
broad. What is the rise of water level in the pond, if the average displacement of
the water by a person is 0.02im

16 glass spheres each of radius 2 cm are packed into a cuboidal box of internal
dimensions 16 cm x 8 cm x 8 cm and then the box is filled with water. Find the
volume of water filled in the box.

A milk container of height 16 cm is made of metal sheet in the form of a frustum
of a cone with radii of its lower and upper ends as 8 cm and 20 cm respectively.
Find the cost of milk at the rate of Rs. 22 per litre which the container can hold.

A cylindrical bucket of height 32 cm and base radius 18 cm is filled with sand. This
bucket is emptied on the ground and a conical heap of sand is formed. If the height
of the conical heap is 24 cm, find the radius and slant height of the heap.

A rocket is in the form of a right circular cylinder closed at the lower end and
surmounted by a cone with the same radius as that of the cyliingediameter

and height of the cylinder are 6 cm and 12 cm, respectively. If the the slant height
of the conical portion is 5 cm, find the total surface area and volume of the rocket
[Userw = 3.14].

A building is in the form of a cylinder surmounted by a hemispherical vaulted

N 99
dome and contamélz—l

total height above the flogiind the height of the building?

m? of air. If the internal diameter of dome is equal to its

A hemispherical bowl of internal radius 9 cm is full of liquid. The liquid is to be
filled into cylindrical shaped bottles each of radius 1.5 cm and height 4 cm. How
many bottles are needed to empty the bowl?

A solid right circular cone of height 120 cm and radius 60 cm is placed in a right
circular cylinder full of water of height 180 cm such that it touches the bottom.
Find the volume of water left in the cylinder, if the radius of the cylinder is equal to
the radius of the cone.
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18. Water flows through a cylindrical pipe, whose inner radius is 1 cm, at the rate of
80 cm/sec in an empty cylindrical tank, the radius of whose base is 40 cm. What
is the rise of water level in tank in half an hour?

19. The rain water from a roof of dimensions 22420 m drains into a cylindrical
vessel having diameter of base 2 m and height 3.5 m. If the rain water collected
from the roof just fill the cylindrical vessel, then find the rainfall in cm.

20. A pen stand made of wood is in the shape of a cuboid with four conical depres-
sions and a cubical depression to hold the pens and pins, respethealymen-
sion of the cuboid are 10 cm, 5 cm and 4 cm. The radius of each of the conical
depressions is 0.5 cm and the depth is 2.1 cm. The edge of the cubical depression
is 3 cm. Find the volume of the wood in the entire stand.
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CHAPTER 13'

STATISTICS AND PROBABILITY

(A) Main Concepts and Results

Statistics

Measures of Centrdlendency
(&) Mean of Grouped Data

(i) To find the mean of grouped data, it is assumed that the frequency of each

(i

(i)

class interval is centred around its mid-point.
Direct Method

Mean (x) = o

where thex (class mark) is the mid-point of thié& class interval anfiis
the corresponding frequency

Assumed Mean Method

fid
f

Mean (x) = &+

a is theassumed meaandd, = x —a are the deviations of from a for
eachi.
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(iv) Step-deviation Method

Y
Mean () = @+ h 1

. —a
wherea is the assumed meanjs the class size and = a h

(v) If the class sizes are unequal, the formula in (iv) can still be applied by
takingh to be a suitable divisor of all tlgs.

(b) Mode of Grouped Data
(i) Inagrouped frequency distribution, it is not possible to determine the mode
by looking at the frequencies. To find the mode of grouped data, locate the

class with the maximum frequendhis class is known as tiheodal class
The mode of the data is a value inside the modal class.

(i) Mode of the grouped data can be calculated by using the formula

f—f
I+ —+—22— xh
Mode = 2f1_ fo_ f2 s

wherel is the lower limit of the modal clash,is the size of the class,
f, is frequency of the modal class afidandf, are the frequencies of the
classes preceding and succeeding the modal class, respectively

(c) Median of Grouped Data

() Cumulative frequency table — the less than type and the more than type of
the grouped frequency distribution.

(@) If nis the total number of observations, locate the class whose cumulative

n
frequency is greater than (and nearesEto)I’his class is called threedian

class
(i) Median of the grouped data can be calculated by using the formula :

E—cf

Median =I + Zf h,
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wherel is the lower limit of the median clasgs the number of observations,
h is the class size, cf is the cumulative frequency of the class preceding the
median class anfis the frequency of the median class.
(d) Graphical Representation of Cumulative Frequency Distribution (Ogive)
— Less than type and more than type.

() To find median from the graph of cumulative frequency distribution (less
than type) of a grouped data.

(i) To find median from the graphs of cumulative frequency distributions (of
less than type and more than type) as the abscissa of the point of intersection
of the graphs.

Probability
e Random experiment, outcome of an experiment, event, elementary events.
e Equally likely outcomes.
e The theoretical (or classical) probability of an event E [denoted by P(E)] is
given by
Number of outcomes favourable to E
Number of all possible outcomes of theperiment

P(E) =

where the outcomes of the experiment egeally likely

e The probability of an event can be any number between 0 and 1. It can also
be 0 or 1 in some special cases.

e The sum of the probabilities of all the elementary events of an experimentis 1.
e Foran event E, P(E) + B() = 1,

whereE is the event ‘not E'E is called the complement of the event E.
e Impossible event, sure or a certain event
(B) Multiple Choice Questions
Choose the correct answer from the given four options:

Sample Question 1 :Construction of a cumulative frequency table is useful in
determining the

(A) mean (B) median
(C) mode (D) all the above three measures
Solution : Answer (B)
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Sample Question 2 : In the following distribution :

Monthly income range (in Rs) | Number of families
Income more than Rs 10000 100
Income more than Rs 13000 85
Income more than Rs 16000 69
Income more than Rs 19000 50
Income more than Rs 22000 33
Income more than Rs 25000 15

the number of families having income range (in Rs) 16000 — 19000 is
(A) 15 (B) 16 (© 17 (D) 19
Solution : Answer (D)

Sample Question 3 Consider the following frequency distribution of the heights of
60 students of a class :

Height (in cm) Number of students
150-155 15
155-160 13
160-165 10
165-170 8
170-175 9
175-180 5

The sum of the lower limit of the modal class and upper limit of the median class is
(A) 310 (B) 315 (C) 320 (D) 330

Solution : Answer(B)

Sample Question 4 Which of the the following can be the probability of an event?

18 8

>3 D) =

(A) —-0.04 (B) 1.004 (C) =

Solution : Answer (C)
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Sample Question 5 A card is selected at random from a well $ledf deck of 52
playing cards. The probability of its being a face card is

3 4 6 9
(A) 13 (B) 13 ©) 13 (D) 13

Solution : Answer (A)
Sample Question 6 A bag contains 3 red balls, 5 white balls and 7 black bafhat
is the probability that a ball drawn from the bag at random will be neither red nor black?

N B) = o - D) —
G- ® 3 © 1z ® 1z
Solution : Answer (B)

EXERCISE 13.1

Choose the correct answer from the given four options:
1. Inthe formula

;(=a+ P

for finding the mean of grouped dattis are deviations frora of

(A) lower limits of the classes

(B) upper limits of the classes

(C) mid points of the classes

(D) frequencies of the class marks

2. While computing mean of grouped data, we assume that the frequencies are

(A) evenly distributed over all the classes

(B) centred at the classmarks of the classes
(C) centred at the upper limits of the classes
(D) centred at the lower limits of the classes

3. If x’s are the mid points of the class intervals of grouped didtare the
corresponding frequencies amdis the mean, then (f; x —X) is equal to
(A) O (B) -1 © 1 (D) 2

_ f
4. Inthe formulax= a+h —'fui , for finding the mean of grouped frequency

distribution,u =
X +a
h

® hx-a (© - ©

(A)
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5. The abscissa of the point of intersection of the less than type and of the more than
type cumulative frequency curves of a grouped data gives its

(A) mean (B) median
(C) mode (D) all the three above
6. For the following distribution :
Class 0-5 5-10 | 10-15 | 15-20 | 20-25
Frequency 10 15 12 20 9

the sum of lower limits of the median class and modal class is

(A) 15 (B) 25 (C) 30 (D) 35
7. Consider the following frequency distribution :

Class 0-5 6-11 | 12-17 | 18-23 | 24-29
Frequency 13 10 15 8 11

The upper limit of the median class is
(A) 17 (B) 17.5 (C) 18 (D) 185
8. For the following distribution :

Marks Number of students
Below 10 S
Below 20 12
Below 30 27
Below 40 57
Below 50 75
Below 60 80

the modal class is

(A) 10-20 (B) 20-30 (C) 30-40 (D) 50-60

9. Consider the data :
Class 65-85 | 85-105 105-125 125-145 145-165 165-185 185-205
Frequency| 4 5 13 20 14 7 4
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The difference of the upper limit ¢fie median class anthe lower limit of the
modal class is

(A) 0 (B) 19 (C) 20 (D) 38

10.The times, in seconds, taken by 150 atheletes to run a 110 m hurdle race are
tabulated below :

Class 13.8-14| 14-14.2|14.2-14.4| 14.4-14.6 14.6-14/814.8-15
Frequency 2 4 5 71 48 20

The number of atheletes who completed the race in less then 14.6 seconds is :
A) 11 B) 71 (C) 82 (D) 130
11. Consider the following distribution :

Marks obtained Number of students
More than or equal to O 63
More than or equal to 10 58
More than or equal to 20 55
More than or equal to 30 51
More than or equal to 40 48
More than or equal to 50 42

the frequency of the class 30-40 is
(A) 3 (B) 4 (C) 48 (D) 51
12.If an event cannot occur, then its probability is

) 1 ® - © 3 © o
4 2
13. Which of the following cannot be the probability of an event?
(A) 5 (B) 0.1 C) 3% (D) =1l
3 16
14.An event is very unlikely to happen. Its probability is closest to
(A) 0.0001 (B) 0.001 (C) o0.01 (D) 01
15. If the probability of an event [ the probability of its complementary event will be
1
(A) p-1 (B) p (©) 1-p © -7
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16. The probability expressed as a percentage of a particular occurrence can never be
(A) lessthan 100 (B) lessthanO
(C) greater than 1 (D) anything but a whole number

17.1f P(A) denotes the probability of an event A, then
(A) PA)<O (B) P(A)>1 (C) 0<P(A)L1 (D)-1<PA)<1

18. A card is selected from a deck of 52 cards. The probability of its being a red face card is

A = B) o = D) =
G ® 13 © 13 ®) 3
19. The probability that a non leap year selected at random will contain 53 sundays is
N B) 2 c > DN
G ® = © = ()=
20.When a die is thrown, the probability of getting an odd number less than 3 is
A 1 B 1 C 1 D) O
A 5 ® 3 © 3 (D)

21.A card is drawn from a deck of 52 cards. The event E is that card is not an ace of
hearts. The number of outcomes favourable to E is

(A 4 (B) 13 (C) 48 (D) 51

22.The probability of getting a bad egg in a lot of 400 is 0.035. The number of bad
eggs in the lot is
(A) 7 (B) 14 < 21 (D) 28

23. A girl calculates that the probability of her winning the first prize in a lottery is 0.08.
If 6000 tickets are sold, how many tickets has she bought?
(A) 40 (B) 240 (C) 480 (D) 750

24.0ne ticket is drawn at random from a bag containing tickets numbered 1 to 40.
The probability that the selected ticket has a number which is a multiple of 5 is

1 3 4 1
- ®) ¢ © < @) 3

25.Someone is asked to take a number from 1 to 100. The probability that it is a
prime is

1 13
(A) = (B) o5 ©) 2 (D) 50
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26. A school has five housés B, C, D and E. Alass has 23 students, 4 from house
A, 8 from house B, 5 from house C, 2 from house D and rest from house E. A
single student is selected at random to be the class mdhiggorobability that the
selected student is not frofyy B and C is

4 6 8 17
(A) 3 (B) 3 ©) 3 (D) >3

(C) Short Answer Questions with Reasoning

Sample Question 1The mean of ungrouped data and the mean calculated when the
same data is grouped are always the same. Do you agree with this statement? Give
reason for your answer

Solution : The statement is not true. The reason is that when we calculated mean of
a grouped data, it is assumed that frequency of each class is centred at the mid-point of
the class. Because of this, two values of the mean, natime$e from ungrouped and
grouped data are rarely the same.

Sample Question 2 :Is it correct to say that an ogive is a graphical representation of
a frequency distribution? Give reason.

Solution : Graphical representation of a frequency distribution may not be an ogive. It
may be a histogram\n ogive is a graphical representation of cumulative frequency
distribution.

Sample Question 3 : In any situation that has only two possible outcomes, each

1
outcome will have probabilityz . True or false®Why?

1
Solution : False, because the probability of each outcome wiHZ-benIy when the

two outcomes are equally likely otherwise not.

EXERCISE 13.2

1. The median of an ungrouped data and the median calculated when the same data
is grouped are always the same. Do you think that this is a correct statement? Give
reason.

2. In calculating the mean of grouped data, grouped in classes of equal width, we
may use the formula

x=at—
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wherea is the assumed meaa.must be one of the mid-points of the classes. Is
the last statement correct? Justify your answer

3. lIs it true to say that the mean, mode and median of grouped data will always be
different? Justify your answer.

4. Will the median class and modal class of grouped data always be different? Justify
your answer

5. In afamily having three children, there may be no girl, one girl, two girls or three

1
girls. So, the probability of each 12? Is this correct? Justify your answer

6. A game consists of spinning an arrow which comes to rest pointing at one of the
regions (1, 2 or 3)Fig. 13.1) Are the outcomes 1, 2 and 3 equally likely to occur?
Give reasons.

Fig. 13.1
7. Apoorv throws two dice once and computes the product of the numbers appearing
on the dice. Peehu throws one die and squares the number that appears on it. Who
has the better chance of getting the number 367 Why?

8. When we toss a coin, there are two possible outcomes - H&ad.drherefore,

1
the probability of each outcome*'f. Justify your answer.

9. A student says that if you throw a die, it will show up 1 or not 1. Therefore, the

1
probability of getting 1 and the probability of getting ‘not 1’ each is equit tds

this correct? Give reasons.

10.1 toss three coins togethdihe possible outcomes are no heads, 1 head, 2 heads

1
and 3 heads. So, | say that probability of no hea%. ig/hat is wrong with this

conclusion?

11. If you toss a coin 6 times and it comes down heads on each occasion. Can you say
that the probability of getting a head is 1? Give reasons.
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12. Sushma tosses a coin 3 times and gets tail each time. Do you think that the outcome
of next toss will be a tail? Give reasons.

13.1f | toss a coin 3 times and get head each time, should | expect a tail to have a
higher chance in the"4oss? Give reason in support of your answer.

14. A bag contains slips numbered from 1 to 100. If Fatima chooses a slip at random
from the bag, it will either be an odd number or an even number. Since this situation

1
has only two possible outcomes, so, the probability of eaEh Bstify

(D) Short Answer Questions

Sample Question 1 Construct the cumulative frequency distribution of the following
distribution :

Class 12.5-17.5] 17.5-22.5 225-27|5 27.5-32.5 32.5-37.5
Frequency 2 22 19 14 13

Solution : The required cumulative frequency distribution of the given distribution is
given below :

Class Frequency Cumulative frequency
12.5-17.5 2 2
17.5-22.5 Yoa 24
22.5-27.5 19 43
27.5-32.5 14 57
32.5-37.5 13 70
Sample Question 2 Daily wages of 110 workerebtained in a survegiretabulated below :
Daily wages (in Rs) Number of workers
100-120 10
120-140 15
140-160 20
160-180 22
180-200 18
200-220 12
220-240 13

Compute the mean daily wages of these workers.
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Solution : We first find the classmarlk, of each class and then proceed as follows:

Daily wages Class marks | Number of workers fx
(in Rs) (x) (f)
Classes
100-120 110 10 1100
120-140 130 15 1950
140-160 150 20 3000
160-180 170 22 3740
180-200 190 18 3420
200-220 210 12 2520
220-240 230 13 2990
f, =110, f.x =18720

Theref M —-L-@-NOZO

erefore, Mean x = f T 110 - .

Hence, the mean daily wages of the workers is Rs 170.20.

Note : Meandaily wages can also be calculated by the assumed mean method or step
deviation method.

Sample Question 3 The percentage of marks obtained by 100 students in an
examination are given below:

Marks 30-35 | 35-40| 40-45 45-50 50-5% 55-60 60-65

Frequency, 14 16 18 23 18 8 3
Determine the median percentage of marks.
Solution :
Marks Number of Students | Cumulative frequency
(Class) (Frequency)
30-35 14 14
35-40 16 30
40-45 18 48
45-50 23 71 <« Median class
50-55 18 89
55-60 8 97
60-65 8 100
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Here,n = 100.

n
Therefore,E =50, This observation lies in the class 45-50.

| (the lower limit of the median class) = 45

cf (the cumulative frequency of the class preceding the median class) = 48
f (the frequency of the median class) = 23

h (the class size) = 5

E—cf

Median =1 + 2f h

=45 +(50_ 48) x E
23
10

= 45+— =454
23

So, the median percentage of marks is 45.4.

Sample Question 4 The frequency distribution table of agricultural holdings in a
village is given below :

Area of land
(in hectares) 1-3 35 5-7 7-9 o-11 11-13
Number of
families 20 45 80 55 40 12

Find the modal agricultural holdings of the village.

Solution : Here the maximum class frequency is 80, and the class corresponding to
this frequency is 5-7.

So, the modal class is 5-7.
I (lower limit of modal class) =5
f, (frequency of the modal class) = 80
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f, (frequency of the class preceding the modal class) = 45
f, (frequency of the class succeeding the modal class) = 55
h (class size) = 2

Mode=1 + m

80— 45
-5+ —— x2
2(80)— 45- 55

—5+33 X 2—5+§3
“T 60 T30

=5+12=6.2
Hence, the modal agricultural holdings of the village is 6.2 hectares.

EXERCISE 13.3

1. Findthe mean of the distribution :

Class 1-3 3-5 5-7 7-10
Frequency| 9 22 27 17

2. Calculate the mean of the scores of 20 students in a mathematics test :

Marks 10-20 | 20-30| 30-40, 40-50 50-60

Number of
students 2 4 7 6 1

3. Calculate the mean of the following data :

Class 4-7 8-11 12-15 16-19
Frequency 5 4 ©) 10
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4. The following table gives the number of pages written by Sarika for completing her

own book for 30 days :

167

Number of pages

written per day 16-18 19-21 22-24 25-27 28-30
Number of

days 1 3 4 13

Find the mean number of pages written per day.

5. The daily income of a sample of 50 employees are tabulated as follows :

Income

(in Rs) 1-200 |201-400 401-600 601-800
Number of

employees 14 15 14 7

Find the mean daily income of employees.

6. An aircraft has 120 passenger seats. The number of seats occupied during 100
flights is given in the following table :

Number of seats 100-104

104-108| 108-12

112-116

116-120

Frequency

15 20

32

18

15

Determine the mean number of seats occupied over the flights.

7. The weights (in kg) of 50 wrestlers are recorded in the following table :

Weight (in kg) | 100-110 | 110-120 | 120-130 | 130-140  140-150
Number of
wrestlers 4 14 21 8 3

Find the mean weight of the wrestlers.

8. The mileage (km per litre) of 50 cars of the same model was tested by a

manufacturer and details are tabulated as given below :
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Mileage
(km/1) 10-12 12-14 14-16 16-18
Number of cars 7 12 18 13

Find the mean mileage.

The manufacturer claimed that the mileage of the model was 16 km/litre. Do you
agree with this claim?

9. The following is the distribution of weights (in kg) of 40 persons :

Weight (in kg) |40-45| 45-50 50-55 55-60 60-65 65-Y0 70t75 75+
Number of
persons 4 4 13 5 6 5 2 1

80

Construct a cumulative frequency distribution (of the less than type) table for the

data above.

10. The following table shows the cumulative frequency distribution of marks of 800
students in an examination:

Marks Number of students
Below 10 10
Below 20 50
Below 30 130
Below 40 270
Below 50 440
Below 60 570
Below 70 670
Below 80 740
Below 90 780
Below 100 800

Construct a frequency distribution table for the data above.
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11. Form the frequency distribution table from the following data :

Marks (out of 90)

Number of candidates

More than or equal to 80
More than or equal to 70
More than or equal to 60
More than or equal to 50
More than or equal to 40
More than or equal to 30
More than or equal to 20
More than or equal to 10
More than or equal to 0

4
6
1
17
23
27
30
32
34

169

12. Find the unknown entries b, ¢, d, , f in the following distribution of heights of
students in a class :

Height Frequency | Cumulative frequency
(in cm)

150-155 12 a

155-160 b 25

160-165 10 c

165-170 d 43

170-175 e 48

175-180 2 f

Total 50

13. The following are the ages of 300 patients getting medical treatment in a hospital
on a particular day :

Age (in years) | 10-20 | 20-30| 30-40 40-50 50-60 60-70
Number of
patients 60 42 55 70 53 20
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Form:

() Less than type cumulative frequency distribution.
(i) More than type cumulative frequency distribution.

14.Given below is a cumulative frequency distribution showing the marks secured by
50 students of a class :

Marks Below 20| Below 40| Below 60 Below 80 Below 100
Number of
students 17 22 29 37 50

Form the frequency distribution table for the data.

15. Weekly income of 600 families is tabulated below :

Weekly income Number of families
(in Rs)

0-1000 250
1000-2000 190
2000-3000 100
3000-4000 40
4000-5000 15
5000-6000 5
Total 600

Compute the median income.

16. The maximum bowling speeds, in km per hour, of 33 players at a cricket coaching
centre are given as follows :

Speed (km/h) 85-100 | 100-15 | 115-130 | 130-145

Number of
players 1 9 8 S

Calculate the median bowling speed.
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17.The monthly income of 100 families are given as below :

Income (in Rs) Number of families
0-5000 8
5000-10000 26
10000-15000 41
15000-20000 16
20000-25000 8
25000-30000 3
30000-35000 2
35000-40000 1

Calculate the modal income.

18. The weight of coffee in 70 packets are shown in the following table :

Weight (in g) Number of packets
200-201 12
201-202 26
202-203 20
203-204 9
204-205 2
205-206 1

Determine the modal weight.

19. Two dice are thrown at the same time. Find the probability of getting
(i) same number on both dice.
(i) different numbers on both dice.

20. Two dice are thrown simultaneousWhat is the probability that the sum of the
numbers appearing on the dice is

@ 77 (i) aprime number? @iy 1?

03/05/18
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21.

22.

23.

24.
25.

26

27.

28.

29.

30.

31.

32.

EXEMPLAR PROBLEMS

Two dice are thrown together. Find the probability that the product of the numbers
on the top of the dice is

(i 6 (i 12 @y 7
Two dice are thrown at the same time and the product of numbers appearing on
them is noted. Find the probability that the product is less than 9.

Two dice are numbered 1, 2, 3,4, 5,6 and 1, 1, 2, 2, 3, 3, respedithejyare
thrown and the sum of the numbers on them is noted. Find the probability of getting
each sum from 2 to 9 separately.

A coin is tossed two times. Find the probability of getting at most one head.

A coin is tossed 3 times. List the possible outcomes. Find the probability of getting
() all heads (i) atleast 2 heads

. Two dice are thrown at the same time. Determine the probabiity thatfégredde

of the numbers on the two dice is 2.

Abag contains 10 red, 5 blue and 7 green baltalAs drawn at random. Find the
probability of this ball being a

() redball (i) greenball @) nota blue ball

The king, queen and jack of clubs are removed from a deck of 52 playing cards

and then well shuffled. Now one card is drawn at random from the remaining
cards. Determine the probability that the card is

() a heart (i) aking

Refer to Q.28. What is the probability that the card is

() aclub (i) 10 of hearts

All the jacks, queens and kings are removed from a deck of 52 playing cards. The
remaining cards are well shuffled and then one card is drawn at random. Giving

ace a value 1 similar value for other cards, find the probability that the card
has a value

o 7 (i) greater than 7 (@) lessthan 7
An integer is chosen between 0 and 100. What is the probability that it is
(i) divisibleby7? (i) notdivisible by 7?

Cards with numbers 2 to 101 are placed in a box. A card is selected at random.
Find the probability that the card has

() an even number (i) a square number

03/05/18



STATISTICS AND PROBABILITY 173

33. A letter of English alphabets is chosen at random. Determine the probability that
the letter is a consonant.

34.There are 1000 sealed envelopes in a box, 10 of them contain a cash prize of
Rs 100 each, 100 of them contain a cash prize of Rs 50 each and 200 of them
contain a cash prize of Rs 10 each and rest do not contain any cash prize. If they
are well shuffled and an envelope is picked up out, what is the probability that it
contains no cash prize?

35.Box A contains 251#ps of which 19 are marked Reand other are marked Bs
each. Box B contains 50igs of which 45 are marked Reeach and others are
marked Rsl3 each. Slips of both boxes are poured into a third box and resuffled.
A slip is drawn at random. What is the probability that it is marked other thén Re

36. A carton of 24 bulbs contain 6 defective bulbs. One bulbs is drawn at random.
What is the probability that the bulb is not defective? If the bulb selected is defective
and it is not replaced and a second bulb is selected at random from the rest, what
is the probability that the second bulb is defective?

37.A child’s game has 8 triangles of which 3 are blue and rest are red, and 10 squares
of which 6 are blue and rest are red. One piece is lost at random. Find the probability
thatitis a

() triangle (i) square @iy  square of blue colour
(iv) triangle of red colour
38.1n a game, the entry fee is Rs 5. The game consists of a tossing a coin 3 times. If
one or two heads shoBweta gets her entry fee back. If she throws 3 heads, she

receives double the entry fees. Otherwise she will lose. For tossing a coin three
times, find the probability that she

() loses the entry fee.
(i) gets double entry fee.
(i) just gets her entry fee.
39.Adie has its six faces marked 0, 1, 1, 1, 6, 6. Two such dice are thrown together
and the total score is recorded.
() How many different scores are possible?
(i) What is the probability of getting a total of 7?
40. Alot consists of 48 mobile phones of which 42 are good, 3 have only minor defects
and 3 have major defeckarnika will buy a phone if it is good but the trader will

only buy a mobile if it has no major defect. One phone is selected at random from
the lot. What is the probability that it is

03/05/18
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(i) acceptable to &fnika?
(i) acceptable to the trader?

41. A bag contains 24 balls of whichare red,  are white andx3are blueA ball is
selected at random. What is the probability that it is
() not red? @) white?

42.At a fete, cards bearing numbers 1 to 1000, one number on one card, are put in a
box. Each player selects one card at random and that card is not replaced. If the

selected card has a perfect square greater than 500, the player wins a prize. What
is the probability that

(i) the first player wins a prize?
(i) the second player wins a prize, if the first has won?
(E) Long Answer Questions

Sample Question 1The following is the cumulative frequency distribution (of less
than type) of 1000 persons each of age 20 years and above. Determine the mean age.

Age below
(in years) 30 40 50 60 70 80
Number of
persons 100 220 350 750 950 | 1000

Solution : First, we make the frequency distribution of the given data and then proceed
to calculate mean by computing class margs §’'s andfu’s as follows :

-45
Class | Frequency | Class mark | U =)g1—0 fu,
(f) (x)
20-30 100 25 -2 —200
30-40 120 35 -1 -120
40-50 130 45 0 0
50-60 400 55 1 400
60-70 200 65 2 400
70-80 50 75 3 150
f, =1000 f.u =630

03/05/18
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EXERCISE 1.1

(©) 2. (D) 3. (0 4. (B) 5. (A)

(B) 7. (C) 8. (A) 9. (D) 10. (D)
EXERCISE 1.2

No, because an integer can be written in the form 4q, 4g+1, 4g+2, 4g+3.

. True, because n (n+1) will alwaysbe even, asone out of nor (n+1) must be even.

. True, because n (n+1) (n+2) will always be divisible by 6, as atleast one of the

factorswill be divisible by 2 and atleast one of the factorswill be divisibleby 3.
No. Since any positive integer can be written as 3q, 3g+1, 39+2,

therefore, square will be 9¢f =3m, 9¢f + 6+ 1=3 (3g°+2q) + 1 =3m+1,
9¢¢+12q+3+1=3m+ 1.

No. (3q+1)?=9g?°+ 6+ 1=3(3¢f +29) =3m+ 1.
HCF = 75, as HCF is the highest common factor.
3x5x7+7 =7 (3x5 + 1) = 7 (16), which has more than two factors.

No, because HCF (18) does not divide LCM (380).
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987 47
inati ' ] —— ——and 500 5° 2°
9. Terminating decimal expansion, because 10500 500

987 329 329 47
= = >3 = 53 = 94
10500 3500 2°.5°.7 25

10. Since 327.7081 is aterminating decimal number, so g must be of the form 2m5";
m, n are natural numbers.

EXERCISE 1.3
8. 63 9. 625 12. 2520 cm 13. 285% 0.0514
EXERCISE 2.1
1. (A) 2. (C) 3. (D) 4. (D) 5. (B)
6. (A) 7. (B) 8. (A) 9. (C) 10. (A)
11. (D)
EXERCISE 2.2

1. ()No (i) 0,ae+bx+c (i) degp(x) < degg ()

(iv) degg (x) < deg p(x) (v) No

2.() Fdse (il Fase @iy  True (iv) True (v) True
(vi) Fadse (viiy Fadse

EXERCISE 2.3
_1 2 il 21
1.1, 2 2. 3 , —2 3.1, 5 4.0,-3,5 5. 52
2 32 1 J5 2 1
I E— o 2 —_ — - T D
6 7. 52 8 \3-573 9 25 103 -3
EXERCISE 24
. 2 .51 6 5
1. () —2,? (i3 (iii) 343,43 (iv) =

2. a=-landb=3ora=5b=-3. Zeroesare-1, 2,5
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3£_—2‘\/§
23

4, k=-3
Zeroesof 2x4+ x3—14x2+ 5x + 6 are 1, -3, 2, _%
Zeroesof ¥ + 2x—3 are 1, -3

5 5,6 V2,/6-2 6. a=-1,b=-2

1 and 2 are the zeroes of g(X) which are not the zeroes of p(x).

185

EXERCISE 3.1
1. (D) 2. (D) 3. (© 4. (D) 5. (D)
6. (C 7. (© 8. (D) 9. (D) 10. (D)
11. (©) 12. (D) 13. (O)
EXERCISE 3.2
1. (i)Yes (i) No (iii) No
2. (i)No (i) Yes (iii)No
3. (i)No (i) Yes (i) Yes (iv) No
4. No 5. Fase 6. Not true
EXERCISE 3.3
1. () A=-1 (iNaA=1 (iii) All real values of A except + 1.
2. k=-6 3. a=3b=1
4. (i) Allrea valuesof p except 10. (i) p=1
9
(iii) All real values of p except 0 (iv) All real values of p except — 4.
(V) p=49=8
5. Do not cross each other.
6. x—-y=-+4

2x+ 3y =7; infinitely many pairs.
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-5
7. 31,7 8. x=1y=4
9. () x=12 y=21 (i) x=6,y=8 @[y x=3,y=2
, 1 1 .
(iv) X=5%,Y=73 (v) x=1,y=-1 Vi) x=a&,y=b

10. x = 340, y = -165; -=

11. (i) consistent; x=-1,y=-1 (i) inconsistent

(iii) consistent. The solution is given by y = 3-x, where x can take any value,
I.e., thereareinfinitely many solutions.

12. (2,0), (0, 4), (0, —4); 8 sg. units.  13.  x=y; Infinitely many lines.

14. a=5b=2 15. 557 85°

16. Salim’s age = 38 years, Daughter’s age = 14 years.

17. 40 years. 18. 40, 48. 19. 100studentsinhall A, 80 studentsin hall B.
20. Rs10,Rs3. 21. 100.

22.x=20,y=30, A=130° B=100°, C=50° D=8C

EXERCISE 3.4
1. x=1y=4; 41 2. (0,0),(4,4),(62 3. 8. units

4, 4x+4y=100,3x =y + 15, where Rsx and Rsy are the costs of a pen and apencil
box respectively; Rs10,Rs15 5. (1,0),(2,3),(4,2)  6.10km/h, 40 km/h

7. 25km/h 8. 10km/h,4km/h 9. 83
10. Rs 2500, Rs 30 11. Rs600, Rs400
12. Rs 12000 in schemeA, Rs 10000 in scheme B 13. 500
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EXERCISE 4.1
1. (D) 2. (C) 3. (C) 4. (A) 5. (B)
6. (D) 7. (B) 8. (C) 9. (B) 10. (A)
1. (C)

EXERCISE 4.2

1. (i) No, becausediscriminant =—-7 <0.
(i) Yes, because discriminant =9 > 0.
(i) No, because discriminant = 0.
(iv) Yes, because discriminant =4 > 0.
(v) No, because discriminant = —64 < 0.
(Vi) Yes, becausediscriminant= (2 2y2)> 0.
(vii) Yes, because discriminant = 1> 0.
(viii) No, because discriminant = -7 < 0.
(iX) Yes, because discriminant = 1> 0.
(X) Yes, because discriminant = 8 > 0.
2. (i) False for example: x2 = 1isaquadratic equation with two roots.
(i) False, for example x?+ 1 = 0 has no real root.
(i) False, for example: X+1 = 0isaquadratic equation which hasno real roots.
(iv) True, because every quadratic polynomial has amost two zeroes.

(v) True, because if in ax2+bx+c = 0, a and ¢ have opposite signs, then ac<0
and so b>4ac > 0.

(vi) True, because if in ax*+bx+c = 0, aand c have same sign and b = 0, then
b>4ac = 4ac < 0.

w

x*>-3x + 1 = 0isan equation with integral coefficientsbut itsroots are not integers.

4. X —6x 7 0,whichhasroots 3 2,3-y2

o

Yes. \J3x2 —743x 123 0, which hasroots 3, 4

6. No. 7. Yes
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EXERCISE 4.3
) . 8 .. 4 :
1@ 3 -1 (ih-1,-¢ (i) —3.3 (iv) 5,2

V) 3y2,y2 (vi) \/5,25 (vii) 11 3,411-3

(ii)——;3 (iii)\l',—%

N w
wln

2. (i) -

B 1 1
(iv) ?,—2«/5 ™ 57 71
EXERCISE 4.4

1 -3

1. () Real roots exist; roots are >

(i) Real roots exist; roots are 2, —

N =

(i) Real roots exist; roots are

ol
[
gl

a|&
H

gl

. . 3V2 32
(iv) Real roots exist; roots are 4 + - 4—7

(v) Real roots exist; roots are —74/5, 24/5

The natural number is12

The natural number is 8

Original speed of thetrainis45 km/h

Zeba's age now is 14 years

Nisha'sageis5 years and Asha's age is 27 years
Length of the pond is 34 m and breadth is24 m
14

© N o 0k W N
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11.
16.

EXERCISE 5.1
(D) 2. (B) 3. (B) 4. (B) 5. (C)
(B) 7. (B) 8. (B) 9. (0 10. (A)
(©) 12. (D) 13. (B) 14. (C) 15. (A)
(A) 17.  (C) 18. (A)

EXERCISE 5.2

(i), (iv) and (vii) form anAP asin each of these a, ,—a, isthesamefor different
values of k.

False, as a,—a; a;—a,.

Yes, 8, —a, 30-20d 10d -40.

The difference between any two corresponding terms of such APsisthe same as
the difference between their first terms.

No.

No, asthetotal fare (in Rs) after each kmis 15, 23, 31, 39, ---

(1), (ii) and (iii) form an APasin thelist of numbersformed every succeeding term
isobtained by adding afixed number.

(i) Yes (i) No (i) No
EXERCISE 5.3

(A) > ©)

(A) > @)

(A) > @)

(A) > @)

Oizs ) 55l (i) 45, 545, 643

(iv) (@+2) + (b+1), (a+2) + (b+2), (a+3) + (b+2)
(v) 5a 4,6a 5 7a 6
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12.
14.
18.

21.

23.
28.
32.

10.

1.
6.
11.

EXEMPLAR PROBLEMS

W) == (ii) -5, -8, 11 (iii) V3,
2'3'6 ' V2 «l_
a —1b 15c 31 5 3,7,11,15--- 6. d —%,n 27
1,6,11,16,-- 8. 126 10. Yes 17"term. 11. k=0
67,69, 71 13.  40°,60°80°
16" term; 21 15. -1 16. -78 17. 12thterm
73 19. 3 20. n=6,d=10
(i) —9400 (ii)mT_1 (iii)@ 22. 16" term; 632
—780 24. 5,13,21,-- 25. k=27 27. -510
100 29. 330 30. 1170 31. 504
n=>5,11 33. 11 34. Rs800 35. 25months.
EXERCISE 5.4
970 ()12250 (i) 12750 (i) 75250
3 3,7,11,15,-- 5. (i) 1683 (i) 13167
1:3; 5:49 8. 50 9. Rs3900; Rs44500
728 m; 26 m.
EXERCISE 6.1
(C) 2. (B) 3. (C) 4. (A) 5. (D)
(B) 7. (B) 8. (A) 9. (B) 10. (C)
(A) 12. (C)
EXERCISE 6.2
1. No, 258 5% 242 2. No, D= Rbut F P.
PA B

3. Yes, because Q_A BR

4. Yes, SAScriterion.
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5. No, AQPR ~ ASTM 6. No, Corresponding sides must also be proportional .

7. Yes, asthe corresponding two sides and the perimeters are equal, their third
sideswill also beequal.

9
8. Yes, AAA criterion. 9. No, ratiowill be 2—5

10. No, For this, ZP should be 90°.
11. Yes, AA criterion.

12. No, angles should be included angles between the two pairs of proportional sides.

EXERCISE 6.3
X=2 4. 91 6. 4J3cm 7. 18cm
1.3 9. 60cm 10. 108cm?z 12. 12cm
55
13. ?cm 14. 10m 15. 8m
EXERCISE 6.4
1. 5cm,2cm 2. BC=6.25cm,EF=16.8cm. 5. 0.8m
6. 8km 7. 204m 8. 9m
9. 2/6cm,6cm  10.  2/5cm,5am, 3yEem 14. 8cm,12cm,16cm
EXERCISE 7.1
1. (B) 2. (B) 3. (© 4. (B) 5. (O
6. (B) 7. (© 8. (B) 9. (D) 10. (A)
11. (B) 12. (D) 13. (B) 14. (A) 15. (A)
16. (D) 17. (D) 18. (B) 19. (B) 20. (O)
EXERCISE 7.2

True. Because all three sides of both triangles are proportional.

True. The three pointslieon thelinex=—4.

False, since two points lie on they — axis and one point liesin quadrant |.
Fase. pa=y2 and pB=/i0,i.€, PA PB.

True, since ar (AABC) = 0.

o &~ w0 nPE
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6. Fase, sincethe diagonals donot bisect each other.
7. True, radius of thecircle=5and OP>5
8. False, since AP AQ
9. True, since PdividesAB intheratiol: 2
10. True, since B dividesACintheratio2:7
11. False, since PC=+/26 6, Pwill lieinsidethecircle.
12. True, Mid-points of both the diagonals are the same and the diagonals are of

equal length.

EXERCISE 7.3

Scalenetriangle 2.(9,0), (5, 0), 2 points

Rectangle 4. a=-3

(=3, 5) themiddle point of AB. Infinite number of points. In fact al pointswhich

are solutions of the equation 2x+y +1 = 0.

1o . ol 19
6. S , isoscelestriangle 1
8. y=-3-5 PQ=4290, 1342 9. 0
-4
10. 617, E,O 11. 15 12. a=1 b=-3
13. k=22, AB=2/61 14. a=53 15. 19
16. 11 17. a=2, Area= 6 sg. unit
42 51 4 81

18. £ 5 19. > 20. 81 37
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EXERCISE 7.4
0, 3-43 2. %sq. units.
O @)
(i) same as (ii) (iv) sameas (ii)
a=-3h 12—‘/%
13
Yes, Jaspal should be placed at the point (7, 5)
House to Bank = 5 km
Bank to school = 10 km
School to Office= 12 km
Total distancetravelled =27 km
Distance from house to office = 24.6 km
Extradistance = 2.4 km
EXERCISE 8.1
(B) 2. (A 3. (B) 4. (O 5. (B)
(B) 7. (O 8. (A) 9. (A) 10. (D)
(B) 12. (C) 13. (C) 14. (B) 15. (A)
EXERCISE 8.2
True 2. Fdse 3. Fase[sin80°—sin 10°= positive: as©
increases, value of sin 6 increases |
True 5. True 6. Fase 7. Fdse 8. Fase
False 10. Fdse 11. Fdse 12. True
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EXERCISE 8.3
-1 15
8. 30 9.? 10. 3"“ 11. 1 12. 90° 14, 45°
EXERCISE 84

3. 103 1m 7. 5/m 13 10/3m 10m 14 h(cot o —cot p)

16. 5(v3+ 3)m 18.8 m

EXERCISE 9.1
1. (B) 2. (D) 3. (© 4. (A) 5. (D)
6. (C 7. (A 8. (A) 9. (D) 10. (B)
EXERCISE 9.2
1. Fase 2. Fdse 3. True 4. True 5. True
6. Fase 7. True 8. Fase 9. True 10. True
EXERCISE 9.3
1. 3cm
EXERCISE 94
20
3. 20cm 5. 48cm 7. 30° 11. ?Cm
12. 70° 13.  8/2cm® 14. 24cm
EXERCISE 10.1
1. (D) 2. (B) 3. (A) 4. (C) 5. (B)
6. (D)

EXERCISE 10.2
1. True 2. Fdse 3. Fase 4. True
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=
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EXERCISE 10.3

2. Yes 7. No
EXERCISE 10.4
1. 3.25cm 2. Yes, yes 3. 4cm 6. 8cm
EXERCISE 11.1
1. (B) 2. (A 3. (B) 4. (A) 5. (B)
6. (A) 7. (D) 8. (B) 9. (O 10. (D)

EXERCISE 11.2

a

No, radius of thecircleis 5

Yes, side of the squareis2a cm
No, side of the outer square = diagonal of the inner square
No, itisonly truefor minor segment.
No, itisnd.
Yes, distance covered in onerevolution = 2rr
No, it will depend onthe value of radius.
Yes, it will be true for the arcs of the same circle.
No, it will be true for the arcs of the same circle.
. No, it will be true for arcs of the same circle.
. Yes, radius of the circle breadth of the rectangle.
. Yes, their radii are equal
. Yes, their radii are equal
. No, diagonal of the squareisp cm.
EXERCISE 11.3
1. 33cm 2. (16m-32)cn? 3. 308cnv
4. 500. 5. 1547 6. (380 + 25t )cm?
7. 545cm?* 8. (32+2n )n¥ 9. (248 —4m)m?
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308
10, 5-4V3 om 113096 12 3925t
60
13. 308 cn? 14. 15246 m? 15. 1386 cn? 16. ch
EXERCISE 114
1. Rs26400 2. 560 3. 2421-77 m?
4. 7536-36J3 cm’ 5. Rs3061.50 6. 196 cn?
7. 1.967 cm?(approx) 8. 8.7cm 9. 42cnv
10. 168 cm? 11. 43m? 12. 800cm?> 13. 1:3:5
5 1 14 44
14. 4550m2 15. 73§cm, Areas. ?Cm2,154 cm?; Arc lengths: ?cm;
Arc lengths of two sectors of two different circles may be equal, but their area need
not be equal.
25n 25 2
17. 180-8t cm’ 18. 40 19. 2 +7 cm-  20. 462 cm?
EXERCISE 121
1. (A) 2. (A) 3. (B) 4. (B) 5. (C)
6. (D) 7. (A) 8. (A) 9. (B) 10. (A)
11. (B) 12. (C) 13.  (A) 14. (A) 15. (A)
16. (B) 17. (C) 18. (A) 19. (A) 20. (D)
EXERCISE 12.2
1. Fase 2. Fase 3. Fase 4. Fdse 5. Fdse
6. True 7. Fdse 8. True
EXERCISE 12.3
1. 6cm 2. 84 3. 15cm 4. 71 5. 160 cm?

© o

277 cm? 7. 855cm? (approx.)
14 cm, 7 cm; 132 cm3, 66 cm3; 396 cm? 9. 327.4cm3
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10.

11.
16.
21.
26.

150 11. 1500 12. 2541 13. 12960 14. 450
EXERCISE 124

2844cm 2. 86m 3. 3960 cm?, 29.7 kg 4. 480000 words

51 minutes 12 sec 6. 74.25m%80.61m? 7. Rs2250

2 hours 9. 112m 10. 05cm 11. 487.6 cm®

Rs230.12 13.36 cm, 43.27 cm 14. 301.44 cm?, 377.1cms3

4m 16. 54 17. 1584 m?3

90cm 19.2.5 cm 20. 170.8cm?®

EXERCISE 13.1

(©) 2. (B) 3. (A) 4. (C) 5. (B)
(B) 7. (B) 8. (C) 9. (C) 10. (C)
(A) 12. (D) 13. (D) 14. (A) 15. (C)
(B) 17. (C) 18. (A) 19. (A) 20. (A)
(D) 22. (B) 23. (C) 24. (A) 25. (C)
(B)

EXERCISE 13.2

Not always, because for cal culating median of agrouped data, theformulausedis
based on the assumption that the observationsin the classesare uniformly distributed
(or equally spaced).

Not necessary, the mean of the data does not depend on the choice of a (assumed
mean).

No, it is not always the case. The values of these three measures can be the same.
It depends on the type of data.

Not always. It depends on the data.

No, the outcomes are not equally likely. For example, outcome ‘one girl’ means
gbb, bgb, bbg ‘three girls meansggg and so on.

No, the outcomes are not equally likely. The outcome ‘3" is more likely than the
others.

1
Peehu; probability of Apoorv’ sgetting 36 % while probability of Peehu’sgetting

6 36
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. .1
Yes, the probability of each outcome is —, since the two outcomes are

8. >
equally likely.
_ 1 5
9. No, outcomes‘1’ and ‘not 1’ are not equally likely, P(D) s F’(nO'fl):g,
10. No, theoutcomesare not equally likely. Outcome‘ no head’ means‘ TTT’ ; outcome
1 3
‘onehead’ meansTHT,HTT, TTHandsoon. P(TTT) = 3 P(one head) = 3 and
soon.
11. No, theoutcomes‘head’ and ‘tail’ areequally likely every timeregardless of what
you get in afew tosses.
12. It could be atail or head as both the outcomes are equally likely, in each toss.
13. No, head and tail are equally likely. So, no question of expecting atail to have a
higher chance in the 4th toss.
14. Yes, the outcomes‘ odd number’, ‘ even number’ are equally likely in the situation
considered.
EXERCISE 13.3
1 55 2.35 3.12.93 4. 26 5. Rs. 356.5
6. 109. 92 7.123.4kg 8. 14.48 km/I; No, the manufacturer is claiming
mileage 1.52 km/h more than the average mileage
9. Weight (in k) Number of persons
Less then 45 4
Less then 50 8
Less then 55 21
Less then 60 26
Less then 65 32
Lessthen 70 37
Lessthen 75 89
Less then 80 40
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10. Marks Number of students
0-10 10
10-20 40
20-30 80
30-40 140
40-50 170
50-60 130
60-70 100
70-80 70
80-90 40
90-100 20

11. Marks Number of candidates
0-10 2
10-20 2
20-30 3
30-40 4
40-50 6
50-60 6
60-70 5
70-80 2
80-90 4

12.a=12,b=13,¢c=35,d=8,e=5f=50
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13. (i) Less than type (if) More than type
Ages (in years) Number of [ Ages (in years) Number of
students students
Lessthan 10 0 More than or equal to 10 300
Less than 20 60 More than or equal to 20 240
Less than 30 102 More than or equal to 30 198
Less than 40 157 More than or equal to 40 143
Less than 50 227 More than or equal to 50 73
L ess than 60 280 More than or equal to 60 60
Lessthan 70 300
14. Marks Number of students
0-20 17
20-40 5
40-60 7
60-80
80-100 13
15. Rs1263.15 16. 109.17 km/h 17. Rs 11875
R I -
18. 201.7 kg 19. (i) 6 (i) 6 20. (i) 6 (i) 1 (iii) O
1 1 4
21. (i) 5 (i) 5 (ii) O 22. 3

1 el pael pe<l peot pmol el pey-l
3 11 2
24. 2 25. (i) 3 (”)E 26. 9

27. (i) 131 (i) é (iii) %
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28. (i) % (ii)4% 29. (i) % (ii)4i9
30. (i)l—l0 (ii)% (“i)g
31, () ;_‘; (ii)g—g 32. (i)—; (i) 705
33, % 34. 0.69 35. %

3 5
36. P (not defective) = 7 P (2nd bulb defective) = =

37. (i)%,1 (ii)g (iii)% (iv)%
31 1 3
38. () g (i) g (iii) 7
39. (i)5scores(0, 1,2, 6,7, 12) (n)%
LT .15 5 1
40. () g Oy 41 () ¢ (i) 3
42. (i)0.009 () 5og

[Hint : (ii) After first player has won the prize the number of perfect squares
greater than 500 will be reduced by 1]
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EXERCISE 134
1. 5175 2. 4841 3. 3lyears 4. 201.969g
7. Median salary = Rs 13420, Modal salary = Rs 12730
8. f,=281=249p=5q=7
11. Median = 17.81 hectares, Mode = 17.76 hectares
12. Medianrainfall =21.25cm
13. average = 170.3 sec.

14. (i)| Distance (in m) No. of students Cummulative freguency
0-20 6 6
20-40 n 17
40-60 17 34
60-80 12 46
80-100 4 50

(iii) 49.41m.
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DESIGN OF THE QUESTION PAPER

Mathematics

Class X

Time : 3 Hours

Weightage and the distribution of marks over different dimensions of the question

shall be as follows:

(A) Weightage to Content/ Subject Units :

Maximum Marks : 80

S.No. Content Unit Marks
1. Number Systems 04
2. Algebra 20
3. Trigonometry 12
4, Coordinate Geometry 08
5. Geometry 16
6. Mensuration 10
7. Statistics and Probability 10
Total : 80
(B) Weightage to Forms of Questions :
S.No. Form of Marks for eacl Number of| Total Marks
Questions Question Questions
) MCQ 01 10 10
2. SAR 02 05 10
3. SA 03 10 30
4. LA 06 05 30
Total 30 80
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(C) Scheme of Options

All questions are compulsory, i.e., there is no overall choice. Howatemnal choices
are provided in one question of 2 marks, three questions of 3 marks each and two
questions of 6 marks each.

(D) Weightage to Difficulty Level of Questions

S.No. Estimated Difficulty Percentage of Marks
Level of Questions

1. Easy 20
Average 60

3. Difficult 20

Note : A question may vary in difficulty level from individual to individuadk such, the
assessment in respect of each will be made by the paper setter/ teacher on the basis of
general anticipation from the groups as whole taking the examination. This provision is
only to make the paper balanced in its weight, rather to determine the pattern of marking
at any stage.

03/05/18
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BLUE PRINT
MATHEMATICS
CLASS X
Form of Question
Units Jr —> MCQ SAR SA LA Total
Number Systems 2(2) 2(1) - - 4(3)
Algebra 3(3) 2(1) 9(3) 6(1) | 20(8)
Polynomials, Pair of
Linear Equationsin
Two Variables,
Quadratic Equations,
Arithmatic Progressions
Trigonometry 1(1) 2(1) 3(1) 6(1) | 12(4)
Introduction taTrigonometry
SomeApplications of
Trigonometry
Coordinate Geometry 1(2) 4(2) 3(2) - 8(4)
Geometry 1(2) - 9(3) 6(1) 16(5)
Triangles, Circles,
Constructions
Mensuration 1(2) - 3(1) 6(1) 10(3)
Areas related to Circles,
SurfaceAreas andvolumes
Statistics & Probability 1(2) - 3(1) 6(1) 10(3)
Total 10(10) 10(5) 30(10)|] 30(5)] 80(30

Short Answer Questions
with Resasoning (SAR)

Short Answer Questions (SA)

Long Answer Qustions (LA)
Total

SUMMARY
Multiple Choice Questions (MCQ)

Number of Questions: 10  Marks: 10

Number of Questions:05 Marks: 10
Number of Questions: 10  Marks: 30
Number of Questions:05 Marks: 30

30 80

03/05/18
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Mathematics
Class X
Maximum Marks : 80 Time : 3 Hours

General Instructions

1. Allquestions are compulsary

2. The question paper consists of 30 questions divided into four sections A, B, C, and
D.SectiorA contains 10 questions of 1 mark each, Section B contains 5 questions
of 2 marks each, Section C contains 10 questions of 3 marks each and Section D
contains 5 questions of 6 marks each.

3. There is no overall choice. Howeyan internal choice has been provided in
one question of 2 marks, three questions of 3 marks and two questions of 6
marks each.

4. In questions on construction, the drawing should be neat and exactly as per given
measurements.

5. Use of calculators is not allowed.

SECTION A
1. After how many decimal places will the decimal expansion of the number
47 ,
2357 terminate?
(A) 5 (B) 2 (€)3 (D)1

2. Euclid’s division lemma states that for two positive integesadb, there exist
unique integersg andr such that = bq + r, where

(A)0<r<a (B)O<r<b (C)0<r<b (D)0<r<b
3. The number of zeroes, the polynonpdk) = (x— 2F+ 4 can have, is
(A1 (B) 2 ()0 (D) 3

4. A pair of linear equationax + by +c, = 0;ax+ b,y +¢,=0 is said to be
inconsistent, if

a_h a_b_g¢ a_b_g &a_G
A) —F B) 71 — = OZ w7~ OIT*=
()azbz ()azbzc’z()azbzcz()azcz
5. The smallest value offor which the equatior? + kx+ 9 = 0 has real roots, is
(A) -6 (B) 6 (C) 36 (D) -3
6. The coordinates of the points P and Q are (4, —3) and (-1, 7). Then the abscissa of
PR 3

a point R on the line segment PQ such tp’a:—s is

03/05/18
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10.

18 17 17
= ®) % ©F O1

In the adjoining figure, PA and PB are tangents from a

point P to a circle with centre O. Then the quadrilatera

OAPB must be a

(A) square (B) rhombus P
(C) cyclic quadrilateral (D) parallelogram

1
If for some anglé, cot 26 :ﬁ’ then the value of
sin30, where 20 <90°is

1 V3

A7 B1 €0 0~

. From each corner of a square of side 4 cm, a quadrant Q
of a circle of radius 1 cm is cut and also a circle 0| /f———=\ |
diameter 2 cm is cut as shown in figure. The area of the o
remaining (shaded) portion is g E
(A) (16 —2m) cn? (B) (16 — 59 cn? \ y
(C) 2n cn? (D) 5r cn?
A letter of English alphabets is chosen at random. Th T | T
probability that it is a letter of the word R
‘MATHEMATICS' is
A i B > C 2 D 4
(A) g (B) 13 (©) % D) 13

SECTION B

11.

12.

13.

Is there any natural numberfor which 4 ends with the digit 0? Give reasons in
support of your answer.
Without using the formula for th@&"term, find which term of th&P : 5, 17, 29, 41,

.. will be 120 more than its T%erm? Justify your answer.

OR

Is 144 a term of thAP : 3, 7, 4, ... ? Justify your answer.
The coordinates of the points®and R are (3, 4), (3,—4) and (-3, 4), respectively
Is the area oAPQR 24 sq. units? Justify your answer

03/05/18
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14.The length of a line segment is 10 units. If one end is (2, —3) and the abscissa of the
other end is 10, then its ordinate is either 3 or —9. Give justification for the two
answers.

3

15. What is the maximum value M’? Justify your answer.

SECTION C

16.Find the zeroes of the polynomial(x) = 4/3x2 —2/3x -2/ 2 and verify the

relationship between the zeroes and the coefficients.

OR
On dividing the polynomial (x) =x® — 5¢ + 6x — 4 by a polynomial g{, the
quotientg (X) and remainder(x) arex— 3, —X + 5, respectivelyFind the polynomial
g9 (¥).

17.Solve the equationx5-y = 5 and 3xy = 3 graphically.

18. If the sum of the firsh terms of a\P is 4n —n?, what is the1® term and the'th
term?

OR
How many terms of thAP : 9, 17, 25, ... must be taken to give a sum 6367

19.1f (1, 2), (4,y), (x,6) and (3, 5) are the vertices of a parallelogram taken in order,
find the values ok andy.

20.The sides AB, BC and median AD oAABC are respectively propotional to the
sides PQ, QR and the median PMABTQR. Show thaAABC ~ APQR.

21.A triangleABC is drawn to circumscribe a circle of radius 4 cm such that the
segments BD and DC into which BC is divided by the point of contact D are of
lengths 8 cm and 7 cm, respectivétind the sideAB and AC.

22.Construct an isosceles triangle whose base is 6 cm and altitude 5 cm and then

7
another triangle whose sides ageof the corresponding sides of the isosceles

triangle.
Cosh —sirb+ 1 1
sind+co® —1 cose: —oBl

23.Prove that

OR
Evaluate:
3c0s43 ° cos 3P cosec53
sin 47 tan8 tan25 tan45 tan®5 tarf¢

03/05/18
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24.

25.

26.

27.

In the figure, ABC is a triangle right angled at A. Semicircles are drawkBon
AC and BC as diameters. Find the area of the shaded region.

A bag contains white, black and red balls oAliall is drawn at random from the

3 2
bag. The probability of getting a white balliia and that of a black ball rg . Find

the probability of getting a red ball. If the bag contains 20 black balls, then find the
total number of balls in the bag.

SECTION D

If the price of a book is reduced by Rs 5, a person can buy 5 more books for
Rs 300. Find the original list price of the book.

OR

The sum of the ages of two friends is 20 years. Four years ago, the product of their
ages in years was 48. Is this situation possible? If so, determine their present ages.
Prove that the lengths of the tangents drawn from an external point to a circle are

equal.

Using the above theorem, prove that:

If quadrilateral ABCD is circumscribing a circle, th&B + CD =AD + BC.

OR

Prove that the ratio of the areas of two similar triangles is equal to the ratio of the
squares of the corresponding sides.

Using the above theorem, do the following :

ABC is an iscosceles triangle right angled afBo equilateral triangle&CD and

ABE are constructed on the side€ andAB, respectively. Find the ratio of the
areas oA ABE andA ACD.

03/05/18



210 EXEMPLAR PROBLEMS

28.The angles of depression of the top and bottom of a building 50 metres high as
observed from the top of a tower are 30° and 60°, respectively. Find the
height of the tower and also the horizontal distances between the building and the
tower.

29. A well of diameter 3 m and 14 m deep is dug. The earth, taken out of it, has been
evenly spread all around it in the shape of a circular ring of width 4 m to form an
embankment . Find the height of the embankment.

30. The following table shows the ages of the patients admitted in a hospital during a
month:

Age (in years) : 5-15| 15-2% 25- 3|5 35-45 45-|55 55 {65
Number of patients | 6 n 21 23 14 5

Find the mode and the mean of the data given above.

03/05/18
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MARKING SCHEME

SECTION A
MARKS
1. (C) 2.(D) 3.(C) 4. (C) 5. (A) 6. (D)
7. (C) 8.(B) 9.(A) 10. (D) (1 x 10 = 10)
SECTION B
11. No (%)

40 = 22n

Therefore, 2 is the only prime number in its prime facorisation, so it cannot end

1
with zero. (15)
1
12. 25" term (E)
120 will be added in 10 terms (sinde 12)
1
Therefore, 15 + 10 = 25 (15)
OR
1
No (%)
Here,a = 3 (odd),d = 4 (even)
1
Sum of (odd + even) = odd but 144 is even (35)
1
13. Yes (%)
Here, PQ = 8§,
1 . 1
PR = 6, therefore, areas. 8.6 = 24 sq. units. (15)

14. Let ordinate of the point be Then (10 — 2+ (y + 3= 10, i.e.y + 3 =16,
ie,y=3o0r-9 1+1)

15. Maximum value = 3 (E)

03/05/18
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3
Since cos = 3 sir, and sind < 1, therefore, 3 sth< 3

eco
SECTION C

P(X) = 43X —2/3X— 23 = 2/3 (2¢-x-1)

=2/3(2x+ 1) (x- 1)

1
Therefore, two zeroes areé, 1

Herea= 4,/3,b= 2/3,c= _2/3

1 1 b 2/3 1 b
Thereforeo + f = 5t 1 =5 57 m=§, ie,ou+B=——

1 1 ¢ -2/3 i
OCB:[_EJIZ_E’E:T\/E:_E’ i.e., af =

OR

oo

f(¥) = 9() a(®) + r(x
Therefore ¥ — 5¢+ 6x — 4 = g(} (x — 3) + (-=3x+ 5)
X2 —5x°+ 6Xx—4 X —E x®—5x°+9x—4

Thereforeg(x) = “_3 = “_3

X -X+3

17. 5x—-y =5 B-y=3

=
N
w
X

1 ]2

w

05|10 y |0 |3 ] 6

1
(13)

(1)

(1)
(1)

(1)
(1)

03/05/18
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=

o

— W RN 0o

For correct graph

Solutionisx=1,y=0

18.

S,= 4n — rt. Thereforet, = S — § = (40 — 100) — (36 —-81)
=—60 +45=-15

t=S-S_ ==@n-mMm-[4n-1)-0-17]
=hh-m-dh+4++1-D=5-2n

OR
a=9,d=8,S =636

Using §=

NS

[2a + (0 — 1)d], we have 636 :g [18 + (- 1) 8]

213

1
(15)

03/05/18
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N |-
N

Solving to geh =12 (a

19. LetA (1, 2), B (4)y) and C ¥, 6) and D (3, 5) be the vertices.

. . . X + l l
The mid-point of AC |S(T’4j (3)
o .{Z y+5j 1
and mid-point of BD i§ 7 (%)
] X+1 7 .
ABCD is a parellologram. ThereforeT:—2 1.e,X=6 Q)
y+5 .
222 -4 iey=3 (1)
2
P
h /A\
B D C Q M R
. AB BC BD AD
Given—=——=——=—
PQ QR OM PM
1
Therefore, A ABD ~ A PQM [SSY (13)
A

AB BC

Therefore£ B = £ Q. Also, smceP—Q:ae Jp.e., .

A ABC ~ A PQR [SAS] (1%)

21. LetAE (=AF) =x cm.

1
AreaAABC = 3. 4 . (AB + BC +AC)

= Js(s-3(s- B(s 3}

03/05/18
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ie.,4s= s(s-a(s- B(s ¢

16s=(s—a) (s—b) (s—c)
e, 16 (15+x)=x.8.7, i.e,x=6

ThereforeAB = 14 cm andAC = 13 cm

22. Construction of isosceleswith base 6 cm and altitude 5 cm

7
Construction of similaA with scale factor=

5

cosH —siM+ 1 cotd —1+ cosed

23. LHS = sin@+co¥ -1~ 1+ cotd — cosed
cotd0 —1+ cosed cosed + cob -1

1-(cosed® —cod _ (coseé® —cotd )—(coser — ot

cose® + coé —1 1
(cosed —cob ) (cosek+ Bt — cosed —cad

OR
3co0s43 2_ cos 3P cosec 53
sin4r tan8 tan25 tan45 tan®5 tari¢
3 3c0s43 2_ cos3? .sec37
" | cos43 tan% tan25 (1) cot25 cét

1
=(3F-7=9-1=8
24.

area of semicircle with diameter AB +
area of semicircle with diameter AC -
area of right triangle ABC —

area of semicircle with diameter BC

Required area

215

(1)

(1)

(1)

(2)

(1)

(1)

03/05/18
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25.

26.

EXEMPLAR PROBLEMS

1 1 1 1
Required area :ZJT-(3)2 st (4)2+—2>< 6x 8—27T (5% sq. units (1)
1 .
=24 En (9 + 16 — 25) = 24 sq. units ()
P(Red ball) = 1 — {P(White ball) + P(Black ball )} (1)
3 2 3 1
=1{1o+5}:10 (%)
Let the total number of balls lye
20 . 1
—=—,l.e.,y = 5C =
Therefore, y 5 y (12)
SECTION D
Let the list price of a book be Rs
300 1
Therefore, number of books, for Rs 30(%; (E)
N 300 1
No. of books, when price i ¢ 5) = - (%)
v 2
Therefore, 309 ¢ 390 _ 5 (2)
X-=5 X
300 k—x + 5) = 5x(x— 5)
300 =x (x—5), i.e.x*-=%—-300=0 1)
i.e.,, x =20, x=-15 (rejected) (1)
Therefore, list price of a book = Rs 20 Q)
OR
Let the present age of one of themxbeears, so the age of the other
= (20 —x) years
Therefore, 4 years ago, their ages wgre 4, 16 —x years Q)
1
Therefore, (x 4) (16 ) = 48 (15)

03/05/18
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27.

28.

217

i.e.,—xX*+16x+4x— 64 -48=0

x2-20x+ 11X =0 1)
1
Here B — 4AC = /(207 —4(112)- [ —4¢ (3)
Thus, the equation has no real solution (1)
Hence, the given situation is not possible D 1)
R
For correct, given, to prove, contruction and figure 2
For correct proof . 2)
1 Q
AP=AS| (tangents to a circle from external
BP=BQ| pointare equal)
DR=DS A Qs (1)
CR=CQ
Adding to get (AP + BP) + (DR + CR) = (AS + DS) + (BQ + CQ)
i.e., AB + CD = AD + BC 1)
OR
For correct,given, to prove, construction and figure 2
For correct proof 2
1
LetAB = BC =a, i.e.,AC = \Ja’+a’=+2 a (3)
aresA ABC AB® _a® 1 1
areah ACD™ AC2 222 2 J 13)
60°
For correct figure 1)
o] D N 30°0 C
AB '
In AABD,E = tan 60° =/3 1)
en
Therefore, AB =,/3 BD () g 50 !g
In AACE AE_AE t 30°—i : = 1
n "EC_BD A"V T3 @
B 60D
e, (AB-50)_ 1 1)

BD

- i.e., /3 (AB —50) = BD

03/05/18
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Therefore, from (IAB = /3. /3 (AB - 50) ,i.e.AB = 3AB - 150 ,i.e.,

AB=75m (1)
BD = /3 (75 —50) = 253/3 m (1)
29. Volume of earth dug out ®r*h =t (1.5f x 14= 31.57 m* 2
Area of circular ring =t[R? —r?] = x[(5.5)* - (1.5)%] (D)
=7(7) (4) = 281 m? (1)

Letheight of embankment be h metres

Therefore, 28n x h=31.57 (1)
ECC 1.125 1
T g M @

30. |Age (in years) | 5-15| 15-25 | 25-35| 35- 45| 45-55| 55-64 Total
No. o 6 1 21 23 14 |5 80
patients(f,)
1
Class markgx)| 10 20 30 40 50 60 (E)
f.x, 60 220 630 920 700 | 300 2830 (1)
D fix 2830
Mean ==, = —5~ = 35.375 years (2)
>.f 80
1

Modal class is (35 45) (5 )

f1 - fo

Therefore, Mode ¥+ - ——— . X h Q)

2f, —f, -1,
Puttingl = 35,f = 23,f, = 21,f, = 14 andch = 10, we get ()
2
Mode = 35 +l—1><10= 36.81 years (1)

Note: Full credit should be given for alternative correct solution.
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DESIGN OF THE QUESTION PAPER
Mathematics
Class X

Time : 3 Hours Maximum Marks : 80

Weightage and the distribution of marks over different dimensions of the question
shall be as follows:

(A) Weightage to Content/ Subject Units :

S.No. Content Unit Marks
1. Number Systems 04
2. Algebra 20
3. Trigonometry 12
4, Coordinate Geometry 08
5. Geometry 16
6. Mensuration 10
7. Statistics and Probability 10

Total : 80

(B) Weightage to Forms of Questions :

S.No. Form of Marks for each Number of| Total Marks
Questions Question Questions
1. MCQ 01 10 10
2. SAR 02 05 10
3. SA 03 10 30
4, LA 06 05 30
Total 30 80
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(C) Scheme of Options

All questions are compulsory, i.e., there is no overall choice. Howatemnal choices
are provided in one question of 2 marks, three questions of 3 marks each and two
questions of 6 marks each.

(D) Weightage to Dificulty level of Questions

S.No. Estimated Difficulty Percentage of Marks
Level of Questions

1. Easy 20
Average 60

3. Difficult 20

Note : A question may vary in difficulty level from individual to individuadk such, the
assessment in respect of each will be made by the paper setter/ teacher on the basis of
general anticipation from the groups as whole taking the examination. This provision is
only to make the paper balanced in its weight, rather to determine the pattern of marking
at any stage.

03/05/18
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BLUE PRINT
MATHEMA TICS
CLASS X
Form of Question
Units — MCQ SAR SA LA Total
Number Systems 2(2) 2(1) - - 4(3)
Algebra 3(3) 2(1) 9(3) 6(1) | 20(8)
Polynomials, Pair of
Linear Equationsin
Two Variables,
Quadratic Equations,
Arithmatic Progressions
Trigonometry 1(2) 2(2) 3(2) 6(1) | 12(4)
Introduction toTrigonometry
SomeApplications of
Trigonometry
Coordinate Geometry 1(2) 4(2) 3(2) - 8(4)
Geometry 1(2) - 9(3) 6(1) 16(5)
Triangles, Circles,
Constructions
Mensuration 1(2) - 3(1) 6(1) 10(3)
Areas related to Circles,
SurfaceAreas andvolumes
Statistics & Probability 1(1) - 3(1) 6(1) 10(3)
Total 10(10) 10(5) 30(10)| 30(5)| 80(30
SUMMARY

Multiple Choice Questions (MCQ) Number of Questions: 10  Marks: 10
Short Answer Questions
with Resasoning (SAR) Number of Questions:05 Marks:10
Short Answer Questions (SA) Number of Questions: 10  Marks: 30
Long Answer Qustions (LA) Number of Questions: 05 Marks:30

Total 30 80
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Mathematics
Class X
Maximum Marks : 80 Time : 3 Hours

General Instructions

1. Allquestions are compulsary

2. The question paper consists of 30 questions divided into four sections A, B, C, and
D.SectiorA contains 10 questions of 1 mark each, Section B contains 5 questions
of 2 marks each, Section C contains 10 questions of 3 marks each and Section D
contains 5 questions of 6 marks each.

3. There is no overall choice. Howeyan internal choice has been provided in
one question of 2 marks, three questions of 3 marks and two questions of 6
marks each.

4. In gquestions on construction, the drawing should be neat and exactly as per
given measurements.

5. Use of calculators is not allowed.

Section A

1. The largest number which divides 318 and 739 leaving remainders 3 and 4,
respectively is
(A) 110 B)7 (C) 35 (D) 105

2. The number of zeroes lying between -2 to 2 of the polyndrgialwhose graph
is given belowis
(A) 2 (B) 3 © 4 D) 1
Y

AN
—4W|0\2/4X

3. The discriminant of the quadratic equatiOﬂ{C_Bx2 +10x +V/3 = 0is

1
(A) 8 (B) 64 © 373 ©) 3

03/05/18
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6
4. |If E’ a, 4 are iNAP, the value ofiis

13 26
(A) 1 ®) 13 © % © %

5. Ifin the following figure,A ABC ~ A QPR, then the measure gfQ is
(A) 60°  (B) 90° (C) 70°(D) 50°

B Q

70°

6. Inthe adjoining figureA ABC is circumscribing a circle. Then, the length of BC is

(A) 7 cm (B) 8 cm (C)9cm (D) 10 cm

1
7. Ifsing = 3 then the value of (9 @ +9) is

1
(A)1 (B) 81 (€9 D) 51
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8. The radii of the ends of a frustum of a cone 40 cm high are 20 crilamd. 1ts
slant height is

(A) 41 cm (B) 205 cm (C) 49 cm (D) /521cm
9. A bag contains 40 balls out of which some are red, some are blue and remaining

11 1
are black. If the probability of drawing a red baliiia and that of blue ball ig ,

then the number of black balls is
(A5 (B) 25 (©) 10 (D) 30

10. Two coins are tossed simultaneouslye probability of getting at most one head is
A 1 B 1 C 3 D)1
®w; ®5 07 0

SECTION B

11. Which of the following can be th& term of an AP?
3n+ 1, 2+ 3,n°+ n.
Give reasons.
12. Are the points (-3, -3), (-3, 2) and (-3, 5) collinear? Give reasons.

13.ABC and BDE are two equilateral triangles such that D is the mid point of BC.
What is the ratio of the areas of triangles ABC and BDE? Justify your answer.

1 1
14.cos (A+ B) =5 and sin (A- B):E’ 0° <A+ B <90° and A- B > 0°.What are
the values of£ A and £ B? Justify your answer.

15. A coin is tossed twice and the outcome is noted every time. Can you say that head
must come once in two tosses? Justify your answer.

OR

2
A die is thrown once. The probability of getting a prime numbe; ids it true?

Justify your answer
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16.

17.

18.

19.

20.

21.

22.

SECTION C

Show that square of an odd positive integer is of the for#18 for some positive
integerq.
OR

357
Write the denominator of the rational num% in the form ofom 5", m, nare

non-negative integers and hence write its decimal expansion, without actual division.
If (x—2) is a factor of*+ax?+bx+16 andb = 4a, then find the values @f andb.
The sum of reciprocals of a chidage (in years) 3 years ago and 5 years from

1
now isé. Find his present age.

OR
Solve forx: 6a>@ — 7abx— 3? = 0,a% 0, using the quadratic formula.

Find the sum of all two digit natural numbers which are divisible by 7.

Find the ratio in which the line+ 3y — 14 = 0 divides the line segment joining the
pointsA (-2, 4) and B (3, 7).

Find the area of the quadrilateral whose vertices in the same order are (-4, -2),
(-3, -5), (3, -2) and (2, 3).

Two tangents PA and PB are drawn to a circle with centre O from an external
point P Prove thaty APB = 2 , OAB. (see the following figure).
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23.Construct a triangle with sides 3 cm, 5 cm and 7 cm and then construct another
5
triangle whose sides a@ of the corresponding sides of the first triangle.

sed cose®
cosetd seco

24.Prove the identity (1 + cot+ tang) (sing— cox) =

OR
Find the value of
cos 32°+ cos 58
se¢ 50°- cdt 40'

25.The area of an equilateral triangle is\/® cn?. Taking each vertex as centre,

circles are described with radius equal to half the length of the side of the triangle.
Find the area of the part of the triangle not included in the circledke[T

ﬁ=1.73,n=2—2]
7

— 4 tanl13° tan37° tan53° tan77°

SECTION D

26.1n a bag containing white and red balls, half the number of white balls is equal to
the one third the number of red ballaice the total number of balls exceeds three
times the number of red balls by 8. How many balls of each type does the bag
contain?

27.Prove that in a right triangle, the square of the hypotenuse is equal to sum of
squares of the other two sides.
Using the above theorem, prove that in a triangle ABC, if AD is perpendicular to
BC, thenAB?+ CD? = AC2+ BD?

28. A pole 5m high is fixed on the top of a towEnhe angle of elevation of the top of
the pole as observed from a pdirin the ground is 60° and the angle of depression

of point A from the top of the tower is 45°. Find the height of the tof¥ake /3
=1.73)

29.The interior of a building is in the form of a cylinder of diameter 4 m and height

3.5 m, surmounted by a cone of the same base with vertical angle as a right angle.
Find the surface area (curved) and volume of the interior of the building.
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30.

OR

227

A vessel in the form of an open inverted cone of height 8 cm and radius of its top
is 5 cm. Itis filled with water up to the brim. When lead shots, each of radius 0.5

cm are dropped into the vessel, one fourth of the water flows out. Find the number
of lead shots dropped in the vessel.

Find the mean, median and mode of the following frequency distribution:
Class 0-10 |10-20[ 20-3d 30-40 40-50 50-60 60—70
Frequency 4 5 7 10 12 8 4

OR

The following distribution gives the daily income of 50 workers of a factory:

Daily income 100-120 | 120-14Q 140-16p0 160-180 180-200
(in Rs)
Number of workers 12 14 8 6 10

Convert the distribution above to a less than type cumulative frequency distribution,
and draw its ogive. Find the median from this ogive.
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MARKING SCHEME

SECTION A
1. (D) 2. (A) 3. (B) 4. (C)
6. (D) 7.(B) 8. (A) 9. (C)
SECTION B

11. n® term is 3 +1,

becausen® term of anAP can only be a linear relation m
12.Yes,

Since all the three points are on the bke-3.

13.4:1

ar ABC  BC’ BC?

ar BDE  BD?> [ 2
bl

14. LA =45°, ,B=15°

Pl

A+ B =60°and A— B = 30°, solving, we ggtA =45°, /B =

15.No.

MARKS

5. (A)
10. (C)
(1 x 10 = 10)

1
15° 1-
(1)

1
(5)

Head may come and head may not come. In every toss, there are two

equally likely outcomes.

OR
No.

3 1
P (a pirme number) =P (2, 3,5 = 2

1
d)
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16. An odd positive integer can be of the form;+4 or /h+3
Therefore, (A+ 1P =16rF+8n+1 =8 (2?+n)+1 =8 + 1.
(A +3P=10>+24n+9 =8 (2A+ 3n+1)+1 = & + 1.

17.

18.

SECTION C

OR
357 357
5000 - 2«5

_357x2 714

T 2*x5 T 0y

=0.0714

(x-2) is a factor of¢ + ax* + bx + 16
Therefore, (B+ a(2> +b(2) + 16 =0
dJa+2b+24=00ra+b+12=0
Givenb = 4a, soa=-2

andb = -8

Let the present age bxeyears.

Therefore 1 + S 1

'x-3  x+5 3
or 3[(x+5)+ &k—3)] =(x—3) (x+5)
or 6x + 6 =x2 + 2x — 15.
orx2—4x-21=0

orx—7)k+3)=0
i.e.,x=7,x=-3 (rejected)
Therefore, present age = 7 years
OR
622 — 7Tabx— 3? =0
B2— 4AC = [(-7al? — 4 (6?) (-3?)]
= 4%%? + 72a%0? = 121a%b?

—(—7ab) + 11ab

Thereforex = 1222

229

(1)
(1)
(1)

(1)

1)

)

(1)
(1)
(1)

(1)

(1)
(1)

(1)
(1)
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_18ab  —4ab
“ 1222 O 102
-3—b or —£ ()
" 2a 3a
19.Numbers are
14,21, ..., 98 1)
98=14+(-1)7, ie.n=13 (1)
13
S, = [14 + 98] = 728. (1)

20.Let C &, y) be the point where the line+ 3y — 14 = O divides the line segment in
the ratiok:1.

3k -2 7k +4

SoX=" T YT a1 1)
d3k—2+37k+414_O 1
P R 2)
ie., X-2+2Kk+12-14k 14 =0,
ie., 1k-4=0
e k=2t _2 1
lL.e.,K= 10 = 5 D (2,3) c@3,-2) ( )
1
Therefore, ratiois 2 : 5 (E)
21.Area of AABC
1
= E[_4(_5+2)_3(_2+2)+3(_2+5)]
1 21 | A(-4,-2) B (-3,-5)
=5 [12+9]:E sq.units Q)

1
area ofAACD = > [4(-2-3) +3(3 +2)+2(-2 + 2)]

N

35 )
[20 + 15] =5 sg. units ()
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22.

23.

24.

21+ 35 56

231

Therefore, area of quadrilateral ABCD—=2— = — =28 sq. units Q)

2

1
AP = PB. So,ZPAB = ZPBA = 5[180o — ZAPB]

1
= 90° -2 ZAPB
ZOAB = 90° — Z PAB
1 1
= 90° — [90° — LAPB] = 7 ZAPB

i.e.,2 ZOAB = ZAPB

Correct construction oA with sides 3, 5 and 7 cm
Correct construction of similar triangle

co¥ sinb .
= | 1+——+—— | (sirB - cosO
LHS ( sinB cosej ( )

(Sin@ cosB + cos’0 + sin®0) (sin® - cosB)  sing - cos’®

Sind cosO Sind cosO

_sin’®  cos®  sed® cose®
T co® s coseld secd

OR

cos 58° = siA 32°, tan53° = cot3
sed 50° = coséc 40, tan 77° = cot!

Given expression

cos' 32° + sift 327 130 tan 37° cot 37° cot 1

~ Ccosed 40° — cdt 40°
=1-4=-3

(1)
(1)

(1)

(1)
(2)

(2)

(1)
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25.

26

27.

2
Area of A ABC = 49/3cn? = V3 %

EXEMPLAR PROBLEMS

So,a=14cm D)
A
B C
Area of tor = x 7 oo = 2 1
rea of one sector 360 6 (1)
3x49 (22
Therefore, required area 43 N [7j
= 49377
=84.77-77=7.77 cin 1)
SECTION D
.Let the number of white balls beand number of red balls lye
Theref EX— L % =0 I L
ereore,2 = 3y,|.e., -y = () (35)
and 2 (x+y) =3y+ 8
1
e, Xx-y=8 (D) (35)
Solving (1) and (Il), we get = 16,y = 24 (2)
Therefore, number of white balls = 16
Number of red balls = 24 (2)
. _ 1
For correct given, to prove, construction and proof §X4= 2)
For correct proof (2)
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AD2 = AB2 — B[?
andAD? = AC? — CD?
A

B D C

i.e.,AB2— BD* =AC? - CD

or AB? + CI* =AC? + BD?

28. For corect figure

Let height of tower bé metres and AB x metres.

X
Thereforeﬁ =cot45° =1

i.e.,x=h.

+
Also. h75=tan 60 =/ :

i.e., h+5=3x =.3h

ie., ((3-1h=5

_ 5 J3+1
J3-1'J/3+1

_ 5(/3+1) 5(2.73,
2 2

h

233

)

N

(

13.65
= I =6.825m
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29.

EXEMPLAR PROBLEMS
. 1
For correct figure (E)
Here, £ Q = 45° , i.e., height of cone = radius = b
Therefore, surface area®rl + 2mrh
= mr (I+ 2h) (@H)
1
=T X 2% (22 +7) (3)
= (14 +4J2) ™ P (@H)
1 1 '
Volume ==mrh, + mrzh (%)
3 2 :
P2 m
¥
= Tr2 {ﬁ +h:| 2 m
3
) 9i1 3.5m
_mx4x 2435 —an 27105 &y
3 3 2
—_ &Tm3 I (1)
~ 3
OR
1 1
Volume of water =3 ™ (5 x 8 (E)
200
= 3 cn? (@H)
1 507
Zth volume =3 cme 1)
4 0.51 1
Volume of one lead shot§1t(0.5)3 =—5 o 5)
Let number of shots ha
Therefore O'SRX n= S0 1
i.e., n=100. (1)
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30. | CI 0-1Q 10-20 20-3)0 30-40 40-50 50-p0 60-{7MDOtal
f, 4 5 7 10 12 8 4 50
X; 5 15 25 35 45 55 65 1
u (3 |2 [-1 |o |1 |2 3 &
fu 12| -10 |-7 0 12 16 12 11
cf 4 9 16 26 38 46 50
> f =50
fu =11
11
Mean = 35 +§)><10 =35+22=37.2 @)
n_ cf
2 1
Median =' *| =5 <" (<)
2
25-16
=30+ x10 =30 +9 =239 (@H)
= 1
Mode=l+& xh (5)
—f —f 2
1 0 2
- 40 + ﬂ x1C (1)
24-10-38 2
20
=40 +E:43'33 (@H)]
OR
Writing as 1)
Daily income (in Rs) cf
Less than 120 12
Less than 140 26
Less than 160 34
Less than 180 40
Less than 200 50
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50 200, 50) ()
40 (180, 60)
of 30 (160, 34)
(140, 26)
20
10 (120, 12)

120 140 160 180 200
Upper limits of income (in Rs)
Median = Rs 138 (Approx.)

Note: Full credit should be given for alternative correct solution.
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