Number
Systems

What's inside

— Textbook Exercise Q's (solved)



1. Iszero arational number ? Can you writeit in theform P, where p and g are integers and
q#07?

Sol.When zero is a rational number then it can be written in the form P as.

0=

Rlo

,Wwherep=0andqg=1

According to the question, the value of g in 5 can be any number, for example: %, 2—00, 3%
etc.

2. Find six rational numbers between 3 and 4. [
Sol.The rational number between two rational numbers

_ First number + Second number
2

The rational number between 3 and 4= 3L24 = g
- 3< ! <4
2

Now, rational number between 3 and 2: %(3+£]

_1(6+7)
A AW
_ 13

4

Now, rational number between % and 4= %(ZM)

2
_ 1(7+8)
20 2

_ 15
4
3< Bl oy
4 2 4
. 13 1 13
Now, rational number between 3 and 7: §(3+7]
: 1(12+ 13)
— 2l 4
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'.3<§<1_3<
8 4

< <4

N~
>[5

4

_ 1(15+16)
— 2l 4

Now, rational number between 1745 and 4= %(514)

'.3<%5<%)’< <1

N~
I

<3<y
8

; 1(31
Now, rational number between %1 and 4= E(EM)

_ g(31+ 32)
— 20 8
_ 63

16

Hence, six rational numbers between 3 and 4 are;
25 13 7 15 31 4 63
8' 42" 4’ 8 16

3. Find five rational numbers between gand g .

Sol.Rational number between i; and g: 5(§+i‘)

U575
_ l(ﬂ)
— 20 5
-7
10
, 1(3 7
Rational number between 3 and = —(—+—)
5 10 2\5 10
_ 1(&7)
20 10
- 13
20
- 1(7 4
Rational number between -~ and 2= —(—+—J
10 5 2\10 5
_ 1(7;8)
— 20 10
- 15
20
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- 1(13 7
Rational number between =2 and = _(_+_)
20 10 2\20 10
B 1(13+ 14)
2\ 20
- 27
40
: 1(15 4
Rational number between X2 and 2= _(_+_)
20 5 2\20 5
_ 1(15+ 16)
20 20
- 31
40

Hence, five rational numbers between g and g are

18 27 7 15 4 31
200 40 10 20 40
4.State whether the following statements are true or false. Give reasons for your answers.
(i) Every natural number is a whole number.
(i) Every integer is a whole number.
(iii) Every rational number is a whole number.
Sal. (i) True, every natural number is a whole number.
(i) False, because negative numbers are included in integers, but whole numbersare 0, 1, 2, 3,

(iii) False, for example % isarational number but not a whole number.

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

(i) Every irrational number is a real number.

(ii) Every point on the number line is of the form, where misa natural number.

(iii)Every real number is an irrational number.

Sol. (i)This statement is true because irrational and rational numbers together form real numbers.
Therefore, every irrational number is areal number.

(if) This statement is false, because al real numbers can be represented on the number line.
Here m is a hatural number which show that only the points v1,v2, /3, ... lie on the
number line. Whereas the redlity is that there is a wide gap between the points representing
any two consecutive numbers; For example V2 = 1414 and V3 = 1.732, then the next
number between 1.414 and 1.732 also get a place on the number line. Apart from this,
negative number lie on the number line. No negative number can be the square roof of

any natural number. Hence, every point on the number line cannot be represented by vm,
where mis a natural number.
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(iii) This statement is false, because the set of real numbers is formed by the collection of
rational and irrational numbers. So, every irrational number can be areal number but every
real number need not be irrational.

2.Are the square roots of all positive integers irrational? If not, give an example of the square
root of a number that isa rational number.

Sol.No, the square roots of all positive integers are not irrational. Such as 4, 9, 16, 25, 36, ... etc. are

positive integers, but their square roots are rational numbers, not an irrational number, such as:
Ja = 2 arational number

J9 = 3 arational number etc.

3.Show how /5 can be represented on the number line.
Sol.Here we write by 5 = (2)% + 1.

First draw a number line. Construct a right angled AOAB on the number line by taking OA =
2 unitsand AB = 1 unit.
In AAOB,

OB = Voa?2+aB2 [From Pythagoras Theorem]
= J@?+@? = 5
Taking O as the centre and OB as the radius mark an arc with the help of compass which

intersects the number line at point C.
OC=0B=+5

Hence, point C is represented on the number line.

2 c

4 -32-10 1A2 3
4.Classroom activity (Constructing the ‘square root spiral’) : Take a large sheet of paper and
construct the ‘square root spiral’ in the following fashion. Start with a point O and draw

a line segment OP, of unit length. Draw a line segment P, P, perpendicular to OP, of
unit length (see Fig.). Now draw a line segment P_P_ perpendicular to OP,. Then draw a

line segment PP, perpendicular to OP,. Continuing in this manner, you can get the line
segment P P_by drawing a line segment of unit length perpendicular to OP__.. In this
manner, you will have created the points P, P, ........ P , and joined them to create

a beautiful spiral depicting /2 /3.2

\E;
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Constructing square root spiral
Sol.Take a large sheet of paper. First take a point O on it and draw a line

segment OP, of unit length. Draw a line segment PP, perpendicular to
point P, of unit length, now join OP, Line segment OP, represents V2.
Similarly, draw a line segment P,P, of unit length on point P,, then join OP, which represents
V3. Similarly draw a perpendicular line segment P,P, on P, of unit length and join OP,
which represents V4. By doing a similar activity we get a square roof spiral showing 2,
NERENZ I

1. Write the following in decimal form and say what kind of decimal expansion each has :

So

5

36 oy 1
0 o5 (i)
(iif) 43 iv) =
™ 3 (vi) 320

. () % =0.36

So, % has terminating decimal expansion.
.\ 1
(i) Tl
By division method :
0.09090909
11 {100
99
100
99
100
99
100

99
1

111 = 0.09090909 ... = 0.09

o, 111 has a non-terminating repeating decimal expansion.

1
(i) 43
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By division method:
4125
8133
32
10
8
20
16
40
40
0

a4t =41.25
8
o, 4% has a terminating decimal expansion.

.. 3
(iv) I
0230769230769
13 |30
26
40
39
100
91
90
78
120
117
30
26
40
39
100
91
90
78
120
117
3

1% = 0.230769230769 ... = 0.230769
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So, 1—33 has a non-terminating repeating decimal expansion.

2

(V)l_l
01818
1120
11
D
88
| 20
11
] 90
88
2

2 -01818..=018
11

So, 131 has a non-terminating repeating decimal expansion.

~ 329
(vi) 200
0-8225
400 | 3290
3200
900
800
1000
800
2000
2000
0
329 - 08225
400

So, 2—33 has a terminating decimal expansion.

2. You know that %z 0.142857. Can you predict what the decimal expansions of %
without actually doing the long division ? If yes, how ?

Sol.We have, % = 0.142857
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2 =51 5 olaesr-0285714
7 7
Similarly,

% =3 % =370142857 = 0.428571
4 _ 1 .

— = 4°Z=4"0142857 = 0571428
7 7

5 _ .. 1 _.

= = 5°Z=5"0142857 = 0.714285
7 7

6 _ .1 _.

— = 672 -60142857 - 0857142

3. .Express the following in the form E, wherep and g areintegersand q# 0 :
(i) o6 (i)oa7 (i) 0.001
Sol. (i) Let x=0.6
x = 0.6666... ()
Multiplying by 10 both sides
10x = 6.6666... (i)
Subtracting eqg. (i) from (ii), we get
OX=6

x=9
9

wlnN

Hence,0.6=

wlnN

(i) Let x = 0.47
X = 0.47777... ()
Multiplying eg. (i) by 10
10x = 4.7777... (i)
Multiplying eqg. (i) by 100
100x = 47.7777... ..(iii)
Subtracting eqg. (ii) from (iii), we get
90x = 43
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X
I
co|-l>
olw

Hence, 0.47 = 43

(iii)Let  x=0.00T
x = 0.001001001... ()
Multiplying eqg. (i) by 1000, we get
1000x = 1.001001001... (i)
Subtracting eg. (i) from (ii), we get
999x = 1

_ 1
X'= 999

Hence, 0.001 =1

4. Express 0.999999.... in the form 2. Are you surprised by your answer ? With your teacher
and classmates discuss why theqanswer makes sense ?

Sol. Let x=0.9999... ()
Multiplying eg. (i) by 10
10x = 9.9999... (i)
Subtracting eqg. (i) from (ii), we get
9%=9
X = g =1
Hence, 0.9999... =1

Yes, we are surprised to get an integer 1, because after decimal, 9 is repeatedly infinitely and
this will tend to an integer.

5. .What can the maximum number of digits be in the repeating block of digits in the decimal

. 1 R
expansion of IE; ? Perform the division to check your answer.
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Sol. 0-0588235294117647 ...
17 | 1:0000000000000000

-85
150
—-136
140
—136
40
-34
60
=51
90
-85
50
-34
160
—153
70
- 68
20
-17
30
-17
130
-119
110
-102
80
- 68
120

-119

1—17 = 0.588235294117647

Thus, 1—17 = 0.0588235294117647, a block of 16 digits is repeated.

6. .Look at several examples of rational numbers in the form P(g=®), wherepand gareintegers
with no common factors other than 1 and having terminating decimal representations
(expansions). Can you guess what property g must satisfy ?

639 7 11
: 1 7 37 —0n 72 o _
Sol.Rationa numbers of the form g, (g #0) can be 23 25 250 16, 25 . etc., which have
terminating decimal representations. According to the definition of terminating decimal, when

the denominator of rational number is in the power of 2 or 5 or both, then such rational
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numbers give a terminating decimal. In other words, it can also be said that to represent the

_ number *. (q # 0) in terminating decimal form, it is
rational q necessary that every q be taken

as the prime factorization of g only to the power of 2 or power of 5 or both.
7. .Write three numbers whose decimal expansions are non-terminating non-recurring.

Sol.We know that all the rational numbers are non-terminating non-recurring.
So, three numbers whose decimal expansions are non-terminating non-securring are:
0.04004000400004..., 0.505005000500005... and 0.007000700007...

8. Find three different irrational numbers between the rational numbersg and %

Sol.Decimal representation of rational number g

0714285...
71 50
49
10
-7
30
~28
20
14
60
-56
40
35
5

So, g = 0.714285

Now, decimal representation of rational number 131

0-81
11| 90
—88
20
—-11

9

So, 2 =os1
11

The required irrational numbers will lie between 0.714285 and 0.81.
Also, the irrational numbers have non-terminating non-recurring.
.~ Required three irrational numbers are:
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0.75075007500075000075..., 0.7676076007600076...... and 0.80800800080000...
9. Classify the following numbers as rational or irrational :

(i) V23 (i) V225
(iii) 0.3796 (iv) 7.478478......

(v) 1.101001000100001.....
Sol. (i) V23 isirrational number because 23 is not a perfect square.
(ii) V225 = 3x3x5x 5
=3x5=15
Hence, V225 js a rational number.
(i) 0.3796 is terminating, so 0.3796 is a rational number.
(iv) 7.478478... is non terminating repeating decimal. So it is a rational number.

(v) 1.101001000100001... is non-terminating non-recurring decimal. So, it is an irrationa
number.

1. Classify the following numbers as rational or irrational:
: . 27
(i) 2-5 (ii)(3+V23)- Va3 (iii) 5 7
. 1
iv) — (v)2m
(iv) NG )
Sol. (i) 2-+5

In the given number 2 is rational number and 5 isirrational number. So, V5 is subtracted

from 2. Now subtracting we will get an irrational number.
Hence, 2-+/5 isan irrational number.

(i) (3+v23)-v/23 = 3423-/23
= 3 which is arational number

(iii) i—z//_z = % which is a rational number
(iv) % isirrational number.

Because the quotient of a non-zero rational number with an irrational number is irrational.
v) 21
2 isrational number and r is an irrational number. So, we know that the product of a non-
zero rational number with an irrational number is irrational.
Hence, 2r is irrational number.
2. Simplify each of the following expressions :
(1) (3+\/§)(2+\/§) (i1) (3+\/§)(3—\/§)
(iii) (V5++2)° (iv) (V5-+2)(v5+42)
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Sol. (i) 3+v3)(2+V2) = 3x2+3/2+ 2/3+ 6
= 6+3/2+2/3+/6
(i) B+V3)(3-v3) = (3>~ (/3)
[(a+ b)(a-b)=a— b7

=9-3
=6
(iii) (f5+v27 = (V5 + W27+ (W5 2)
= 5+2+ 2@
= 7+2\/f)
(iv) (B-v2)&/5+v2) = (/5)* - (2)?
=5-2=3

3. Recall, m is defined as the ratio of the circumference (say c) of acircletoitsdiameter (say d).
That is, = g. This seemsto contradict the fact that = is irrational. How will you resolve
this contradiction ?

Sol. We often take 22 as an approximate value for 7. So, 7 . A .
7 is an irrational number.

STT= % (approx), which is irrational.

_ 22

(approx), which is irrational.

~|N

£
d

4. Represent /93 on the number line.

Sol.To represent v9.3 on the number line first draw a line and take a point A on it and take another
point B on it which is at a distance of 9.3 units from point A i.e., now AB = 9.3 units. Another
point C is marked at a distance of 1 unit from point B. Now bisect the line AC and find the point
O. Now taking O as centre and OC as radius draw a semicircle. Now draw a perpendicular to
AC which passes through B and intersects the semicircle a D. Thus, obtained is BD = o.3.
Draw an arc with centre B and radius BD, which intersects the number line & point E, then the
point E represents +9.3.
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5. Rationalise the denominators each of the following :

1
1. F
1
Sol. Nid
Multiplying numerator and denominator by 7
R S AN
SN AN AN A
Exercise— 1.5
1 1 1
1. Find : (i) 642 (ii) 325 (iii) 1258

1 1 1

Sal. (|) (64)5 = (8><8)§ = (82)5 =8

1

1
(i) (325 = (2x 2x 2x 2 2%

1

= (25)5 =2

1 1
(i) (1258 = (5x5x5p

1

= (53)5 =5
3 2 3 e
2. Find : (i) 92 (ii) 325 (iii) 164 (iv) 1253
3 3

Sol. (i) 92 = (3x3)2
3
= @2 =@3P=27
2 2
(i) (325 = (2x2x 2x 2x 2§
2
= (2)» =(2?=4
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3 3
(iii) @16)* = (2x2x2x 2y

3

= (@2 =(2°=8

1 1
(iv) (125) 3 = (5x5x5)3

! 1
=62 =07"=¢
21 . 17...11% 11
3. Simplify : (i) 23.25 (i) (_3) (iii) 22 (iv) 7282
3 114
21 2,1
Sal. (I) 2325 = 235 [ ara" = am+n]
10+3 13
215 — ZE
1 5 1
(i) Bws =@ [+ =a]
— (3)—3x7 =32
1
> 11 m
(i) 2L = 12 [ 2_” =]
114
1
= 118
! 1
(iv) 72x82 = (7x8) [+ amb™ = (ab)]
1
= (56)
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— Textbook Exercise Q's (solved)




1. Which of the following expressions are polynomials in one variable and which are not?

Sol.

State reasons for your answer.
(i) 4x>—3x +7 (i) 2 +42
(iii) 34t + 142 (iv) y+%
(V) XlO + y3 + t50
(i) 4x2 —3x + 7= 4x%> —3x + 7X°
it isapolynomial in one variable i.e., X because each exponent of x is awhole.
(ii) We havey? +2 = y*+2y°
it isapolynomial in one variablei.e., y because each exponent of y is a whole number.
(iii)We have 3Vt+tV2 = 32+

it is not a polynomial, because one of the exponents of t is 1/2, which is not a whole
number.

(iv)We have y+§ =y+ 2yl

it is not a polynomial, because one of the exponent of y is—1 which is not a whole number.
(v) x12 + y3 + t%0 js a polynomial in x, y and t i.e., three variable, so it is not a polynomial in

one variable.
2. Write the coefficients of x* in each of the following :
(i) 2+ x2+x (i) 2—x%2+x3
(i) 252 + x (V) Vax-1

Sol.

(i) The given polynomial is 2 + x? + x, the coefficient of X% is 1.
(ii) The given polynomial is 2 — x? + X, the coefficient of X2 is —1.

(iii) The given polynomial is gx2+x, thee coefficient of X2 is %

(iv) The given polynomial is v2x-1. The coefficient of x2 j5 Q.

3. Give one example each of a binomial of degree 35, and of a monomial of degree 100.

Sol.

(i) A binomial of degree 35 can be 2x*° + 87
(i) A monomial of degree 100 can be %xm.

4. Write the degree of each of the following polynomials :

1

(i) 5x3 + 4x2 + 7X (i) 4 —y?
(iii) st- 7 (iv) 3
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Sol.

(i) The given polynomial is 5x° + 4x? + 7x. The highest power of the variable x is 3. So the
degree of the polynomial is 3.

(ii) The given polynomial is 4 — y2. The highest power of the variable y is 2. So the degree of
the polynomial is 2.

(iii)The given polynomial is 5t-+7. The highest power of variablet is 1. So the degree of the
polynomial is 1.

(iv)Since, 3=3x° [ x° = 1]
So the degree of the polynomial is 0.

5. Classify the following as linear, quadratic and cubic polynomials::

Sol.

(i) X2+ X (ii)x —x3
(ii)y + y? + 4 (iv)1 + X
(v) 3t (vi)r?
(vii) 7x3

(i) The degree of x? + x is 2. So it is a quadratic polynomial.

(ii) The degree of x —x%is 3. So it is a cubic polynomial.

(iii)The degree of y + y? + 4 is 2. So it is a quadratic polynomial.
(iv)The degree of 1 + xis 1. Soitisalinear polynomial.

(v) Thedegree 3tis 1. So it is alinear polynomial.

(vi)The degree of r?is 2. So it is a quadratic polynomial.
(vii)The degree of 7x3is 3. So it is a cubic polynomial.

1. Find the value of the polynomial 5x — 4x? + 3 at

Sol.

2

()X =0
(ii)x = -1
(ii)x = 2

Letp(X)= 5x —4x% + 3
(i) P(0)= 5(0) — 4(0)2 + 3

=0-0+3=3

Thus the value of 5x —4x? + 3at x = 0is 3.
(if) P(-1)= 5(-1) — 4(-1)2 + 3

= 5-4+3

= 9+3

=6

Thus, the value of 5x —4x2 + 3 at x = 1 is—6.
(iii P(2)= 5(2) — 4(2)2 + 3

=10-4(4) + 3
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=10-16+3=-3
Thus the value of 5x — 4x? + 3 at x = 2 is 3.
2. Find P(0), P(1) and P(2) for each of the following polynomials:
(i) Py) =y*-y+1
(PH) =2+t+2t2-13
(iii)P(x) = x®
(V)P(x) = (x=1) (x + 1)
Sol. (i) Given, P(y)=y?>-y+1
: P0)=(0?=0+1
=0-0+1=1
P)=(1)?-1+1
=1-1+1=1
P2)=(2?-2+1
=4-2+1=3
(i) Given, P{)=2+t+2t2-1t3
' P(0) = 2 + (0) + 2(0)2 — (0)3
=2+0+20)-0
=2+0+0-0=2
P =2+ (1) +21)?-Q)3
=2+1+2x1-1
=2+1+2-1=4
P(2) =2 + (2?2 + 2(2)> — (2)?
=2+2+2(4)-8
=2+2+8-8
=4
(ii)Given  P(x) = x3
‘ P(0)=(0)*=0
P)=(1)P°=1
P(2) =(23%=8
(iv)iGiven P(Xx)=(Xx-1) (x+1)
' P0)=(0-1)(0+1)
=D @=-1
P(1)=(1-1) (1+1)
=0 @=0
P2)=(2-1) (2+1)
=1 @) =3
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3. Verify whether the following are zeroes of the polynomial, indicated against them.

() P(x) =3+ 1; x = -3

(i) P(x) =5x —m, x = ¢

(iP(X) =x2-1,x=1,-1
(iVPX)=(x+1) (x-2),x=-12
(V) P(x) =x%,x=0

(VI)P(X) = Ix+m, x = -7

(ViP(X) = 3x2— 1, x = -5 75

(vii) P(X) = 2x + 1, x = 3

Sol. (i) Given, P(X)=3x+1

1 1

. 1
Since, P(—g) —o
So, X = —% is a zero of P(x).

(i) Given, P(X)=5x-rm
CRERE

Since, P(g) #0, So, x = g Is not a zero of P(x).

(iii)Given, P(X)=x2-1
P1)=1°-1=1-1=0
Since, P(1) = 0, So, x = 1 isazero of P(x).
Also P(-1)=(-1)?-1=1-1=0
Since, P(-1) =0, So, x = -1 is aso a zero of P(x).
(iv)Given, PX)=(x+1) (x—2)
P-1)=(-1+1) (-1-2)
=0)(3)=0
Since, P(-1) = 0, So, x = -1 is a zero of P(Xx).
Also, PQ=2+1)(2-2
=3 ©)=0
Since, P(2) = 0, So, x = 2 isaso azero of P(x).
(v) Given, P(X) = x?
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P(0)=0°=0
Since, P(0) = 0, So, x = 0 is zero of P(X).
(vi)Given, P(X)=Ix+ m

{3+ ()

Since, P(—rl—n) =0, So, x = —Im is a zero of P(X).

(vii)Given, P(x)=3x?-1
f3)- 43

1
3(5)—1_1—1-0

1
Since, P(_ﬁ] =0, So, x= —% is azero of P(X).

o, 3)-43] -

4
= 3(5)—1_4_1_3

Since, P(%J #0, So, x =

(viii) Given, P(X) = 2x + 1
e) =2l Ly hass

Since, P(%J #0, So, x = % is not a zero of P(x).

2 .
-~ isnot a zero of
V3 P(X).

4. Find the zero of the polynomial in each of the following cases.
(i) PX)=x+5
(i) P(X) =x -5
(iiP(x) =2x+ 5
(IV)P(x) =3x -2
(V) P(x) = 3x
(Vi)P(x) =ax; a=0
(ViDP(x) =cx +d; c =0, ¢, d arereal numbers.
Sol. (i) Given, P(X)=x+5
To find zero of P(X), put P(x) = 0

= x+5=0
= x=-5
5 EduCart MATHEMATICS Class IX
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Thus, zero of P(x) is 5.
(i) Given, P(X)=x-5

To find zero of P(X), put P(x) = 0

= Xx—-5=0

= x=5

Thus, zero of P(x) is 5.
(iii)Given, P(X)=2x+5

To find zero of P(X), put P(x) = 0

= 2X+5=0

= 2x=-5

5

= =_2
2

Thus, zero of P(X) is —g

(iv)Given, P(x)=3x-2
To find zero of P(X), put P(x) = 0
= 3X-2=0
= 3X=2

= X =

winN

Thus, zero of P(X) is %

(v) Given, P(x) = 3x

To find of P(X), put P(x) = 0

= 3x=0

= x=0

Thus, zero of P(x) isO.
(vi)Given, P(x)=ax,a=#0

To find zero of P(X), put P(x) = 0

= ax=0
= x=0
Thus, zero of P(x) isO.
(vii) Given, P(x) =(x+0)

To find zero of polynomial put P(x) = 0
= x+0)=0

= cx=-d
- - _d
C
6 EduCart MATHEMATICS Class IX
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Thus, zero of P(X) is —%

1. Determine which of the following polymials has (x + 1) a factor.
(i) x*+x2+x+1
(i) x*+x3+x2+x+1
(i)x*+3x3+3x2+x + 1
(iv) * =X = (2+2)x++2

Sol. The zero of x + 1is—1.
(i) Let PX)=x3+x2+x+1
P(-1) = (-2)% + (-1)* + (-1)**
=-1+1-1+1=0
= P1)=0
So, x + lisafactor of X3+ x2+ x+ 1
(i) Let PX)=x*+x3+x2+x+1
P(<1) = (-1)4 + (=1)3 + (=1)3 + (=1)?

#(-1)+1
=1-1+1-1+1=1
P(-) =0

So, (x + 1) isnot afactor of x* + x3 + x2 + x + 1.
(iii)Let PX)=x*+3x3+ 3%+ x+1
P(-1) = (-)*+ 3(1)° + 3(-1)* + (-1) + 1
=1-3+3-1+1=1
P(-1) #0
So, (x + 1) isnot afactor of x* + 3x3+ 3x?> + x + 1
(iv)Let P(X)= X —x*=(2+V2)x+42
P(-1) = (-1~ (-1~ (2+V2)¢ 1 2
— —1-1+4 (244242
= 2J2
P(-1) #0
So, (x + 1) is not afactor of x®+x*2+v2)x++/2
2. Usethefactor Theorem to deter mine whether g(x) isafactor of P(x) in each off thefollowing
Cases.
(i) PX)=2+x2-2x—-1,g(xX) =x+1
()P(X)=x3+3x2+3x+1,g(X) =x+2

7 EduCart MATHEMATICS Class IX
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(iii) P(X)=x3—4x2+x+6,9(X) =x—3
Sol. (i) Given, PX)=2c3+x>-2x-1
and gx)=x+1
The zeroes of g(x) is—1.

P(-1) = 2(-1)3 + (-1)2-2(-1) -1
=2-)+1+2-1
=2+1+2-1=0

= P-1)=0
So g(x) is afactor of P(x).
(i) Given, P(X)=x3+3x°+3x+1
and gx)=x+2
The zero of g(x) is—-2.

P(-2) = (2% + 3(-2)?+3(-2) + 1
=38+12-6+1
=-14+13
=-1

P(-2) #0

So, g(X) is not factor of P(x).
(ii)Given, PX)=x3—4x°+x+6
and gx)=x-3
The zero of g(x) is 3.
P(3)=33-4(3)2+3+6
=27-49 +3+6
=27-36+3+6=0
P(3)=0
S0, g(x) is afactor of P(x).
3. Find the value of k, if x — 1 isa factor of P(x) in each of the following cases :
(i) P(X) =x2+x+k
(i) P(X) = 2¢° + kx++/2
(iii)P(X) = kx® —v2x+1
(iV)P(X) = kx? = 3x + k
Sol. (i) Here, P(X)=x%+x+ k
Since, PQ)=12+1+Kk
= Pl)=k+2=0
= k=-2
(i) Here,  P(X) = 2xX° +kx++/2
Since, P(1) = 2017 +k@++2
8 EdulCart MATHEMATICS Class IX
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= 2+k+/2 =0
k= -2-+2
= —(2++/2)
(iii)Here,  P(X) = k¢ —+v2x+1
Since, P(1) = k@?-V2@+1
= k-v2+1=0
= k=+2-1
(iv)Here, P(X) = kx> —3x+ k
P(1) = k(1) -3(1) + k

=k-3+k=0
=2k-3=0
= k=3
2
4. Factorise:
()12x2-7x+1
(i) 2x2+7x+3
(i) 6x 2+ 5x =6 (iv) 3x 2—x -4
5. Factorise:

() X3—2x2—x + 2

(i) x3—-3x2—=9x -5

(iii) x 3+ 13x2 + 32x + 20
(iv) 2y 3+y2-2y -1

1. Use suitable identities to find the following products :

(i) x+4) (x+10) (ii)) (x +8) (x —10)
(ii)3x + 4) (3x -5) ()(v*+2)(v -3
(V) (B—2x) (83+ 2x)
Sal. (i)We have, (x + 4) (x + 10)
Using identity, (x + @) (x + b) = x>+ (a + b)x + ab
We have, (x + 8) (x—10) = X% + (8 — 10)x + 8 x (-10)
=x2-2x—-80
(iii)We have, (3x + 4) (3x — 5)
Using identity, (x + a) (x + b) = x>+ (a+ b)x + ab
We have,
(3x + 4) (3x—=5)= (3X)?2 + (4 -5) (3X) + 4 x (-5)
9 EduCart MATHEMATICS Class IX
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=9x?—3x—-20
(iv)We have, (y2+g)(y2—g)
Using the identity, (a + b) (a —b) = a? — b?
3 3 3Y
We have, (y2+§)(y2—5) = (yz)z—(g)

(V) We have, (3—2x) (3 + 2X)
Using the identity, (a + b) (a—b) = a® - b?
We have, (3 —2x) (3 + 2X) = 32— (2¥)?

=90—-4x2
2. Evaluate the following products without multiplying directly :
(i) 103 x 107 (i) 95 x 96

(iii)104 x 96
Sol. (i) 103 x 107= (100 + 3) (100 + 7)
=100%x 100+ 100 x 7+ 3 x 100 + 3 x 7
= 10000 + 700 + 300 + 21
=11021
(ii) 95 x 96 = (100 — 5) (100 — 4)
= (100)? + (-5 —4)100 + (-5) x (-4)
= 10000 — 900 + 20 = 9120
(iii)104 x 96= (100 + 4) (100 — 4)
= (100)* - (4)?
= 10000 — 16
= 9984
3. Factorise the following using appropriate identities :
(i) X2 +o6xy+y?  (ii)dy?—4y+1
(i) x2 - %
Sol. (i) 9% + 6xy + y*= (3x)? + 2 x (3X)(y) + (¥)?
= (3x+y)?
=(3x+y) (Bx+y)
(i) 4y>—4dy+1=(2y)*—2(2y) x 1+ (1)?
= (2y-1)?
=@y-1) -1

(iii) xz_%: <x)2—(ﬁ)J
10 EduCart MATHEMATICS Class IX
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- (%)(Tyo)
4. Expand each of the following using suitable identies.

(i) (x+2y+427°

(i) (2x —y + 2)?

(iii)(=2x + 3y + 22)?

(iv)(3a—7b—0c)?

(V) (=2x + By — 32)2

(Vi) (%a—%b+ 1)

Sol. We know that,
(X+ Y+ 22=xX2+y2+ 72+ 2xy + 2yz + 22X

(i) (x+2y+42?
= X2+ (2y)% + (427 + 2(x)(2y) + 2(2y)(42) + 2(42)(x)
= X2 + 4y? + 167° + 4xy + 16yz + 82

(i) (2x -y + 2)?
= (202 + (9)* + Z + 2(2)(-y) + 2(Y)(D) + 2(2)(2)
= 4% + y? + 22 — Axy — 2yz + 4zX

(iii)(=2x + 3y + 27)2
= (=297 + (3y)* + (22% + 2(=2x) (3y) + 2(3y)(22) + 2(22)(—2X)
= 4x% + Qy? + 472 — 12xy + 12y? — 8«

(iv)(3a—7b —c)? = (3a)? + (—7b)? + (=1)? + 2(3a) (—7b) + 2(-7b) (1) + 2(-1) (3a)
= 9a” + 49b? + ¢ — 42ab + 14bc — 6ac

(V) (=2x + By — 32)% = (-=2¥)* + (5y)* + (-32)* + 2(-2x) (5y) + 2(5y) (-32) + 2(-32) (-2X)
= 4x? + 25y? + 972 — 20xy — 30yz + 12z

(vi) (%a—%m 1)2: (% a)z +(—%b)2 +(1)% + 2(:11a) (—%b)+ 2(——;b) Q)+ 2(1{711a)

= 1ot tapopita
16 4 4 2

5. Factorise:
(i) 4x2 + 9y? + 1622 + 12xy — 24yz — 16xz.
(i) 2x% + y? + 872 — 2J2xy + 4J2yz — 8xz
Sol. (i) 4x? + 9y? + 1622 + 12xy — 24yz — 16xz
= (2X)% + (3y)? + (—42)? + 2(2X)(3y) + 2(3y)(-42) + 2(-42)(2%)
= (2x + 3y — 42)?
= (2x+ 3y —42) (2x + 3y — 42)
(i) 2x2 + y2 + 822 — 2J2xy + 4J/2yz — 8xz
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= (—V2x)? + (y)* + (V20 + 26V 2) 9 )@ 2 ) +(2V22)(—2)
= (—V2x+y+ 2/ 227
= (—V2x+y+ 2 2zZ) N 2x+y+ 2/ Z)
6. Write the following cubes in expanded form :
(i) (2x+1)° (i) (2a— 30)°
3
(i) 3x+1] (iv)[x- %y]z
Sol.We have,(x + y)° =x3+y3+ 3xy(x + y) ()
and (x—-y)P=x3-y3-3xy(x—-y) ..(ii)
(i) (2x+1)°= (29> + (1> + 3(29(2) (2x + 1) [By (i)]
=8+ 1+6x(2x+1)
=8C+12x°+6x+ 1
(i) (2a— 3b)3 = (2a)3 — (3b)® — 3(2a)(2b)(2a — 3b) [By (ii)]
= 8a® — 27b® — 18ab(2a — 3b)
= 8a® — 27b?® — 36a%b + 54ab?

(iii)(gx+1)3 = (gx)3+(1)3+3(gx) (1)(gx+]) [By (I)]

= 21010 3
8 2 12

2
27,8 14 2 +—§x

=270, 2002, 90
8 4 2

(iv)(x_gy)s - X3_(§y)3_3(x)(§y)(x_§y) [By (ii)]
s 8 3 2
= X —Ey —2xy(x—§y)

8 4
3 3 2 2
X° —— —2XV 4+ —

7. Evaluate the following using suitable identities :

(i) (99)3 (ii) (102)3
(iii)(998)3
Sol. (i) We have,99= (100 — 1)
(100 — 1)3= 99

= (100)3 — (1)3 — 3(100)(1)(100 — 1)
[Using (a — b)3 = a3 — b® — 3ab(a — b)]
= 1000000 — 1 — 300(100 — 1)
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= 1000000 — 1 — 30000 + 300
= 1000300 — 30001
= 970299
(ii) We have, 102 =100 + 2
(102)3 = (100 + 2)3
= (100)3 + (2)3 + 3(100)(2)(100 + 2)
[Using (a + b)® = a3 + b2 + 3ab(a + b)]
= 1000000 + 8 + 600(100 + 2)
= 1000000 + 8 + 60000 + 1200
= 1061208
(i) We have, 998 = 1000 -2
(998)3 = (1000 — 2)3
= (1000)* - (2)° - 3(1000)(2)(1000 - 2)
[Using (a — b)® = a® — b® — 3ab(a — b)]
= 1000000000 — 8 — 6000(1000 — 2)
= 1000000000 — 8 — 6000000 + 12000
= 1000012000 — 6000008
= 994011992
8. Factorise each of the following :
(i) 8a® + b3+ 12a%b + 6ab?
(ii) 8a3 — b3 — 12a2b + Gab?
(iii)27 — 12583 — 135a + 22532
(iv)64as — 27h% — 144a2b + 108ah?
(V) 27p° - -2 p? 45
Sol. (i) 8ad+ b3+ 12a%b + 6a?b
= (2a)3 + (b)? + 6ab(2a + b)
= (2a)® + (b)® + 3(2a)(b)(2a + b)
= (2a + b)® [Using a3 + b2 + 3ab(a + b) = (a + b)J
=(2a+ b)(2a+ b) (2a+ b)
(ii) 8a2 — b® — 12a%b + 6ab?
= (2a)° - (b)* - 3(2a)(b)(2a - b)
= (2a—Db)3 [Using a3 — b® — 3ab(a — b) = (a — b)?]
=(2a—Db) (2a—Db) (2a—Db)
(iii)27 — 125a3 — 135a + 225a2
= (3)° — (5a)° — 3(3)(5a)(3 - 5a)
= (3 -5a)3 [Using a3 — b® — 3ab(a — b) = (a — b)?]
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=(3-5a) (3—5a) (3—5a)

(iv)64a® — 27b® — 144a°b + 108ab?
Using a3 — b® — 3ab(a —b) = (a—b)3
.. Here, a=4aand b=3b
= (4a)® — (3b)® — 3(4a)(3b)(4a — 3b)
= (4a - 3b)®
= (4a - 3b) (4a — 3b) (4a— 3b)

1 90,1

V) 27p° -— -
(V) 27p 216 5P TP

o (3] (3o
(o
<o)

9. Verify :
(i) X°+y>=(x+y) (X*=xy +y?)
(i) x3—y® = (x —y) (x> + xy +y?)
Sol. (i) (x + y)*=x3 +y> + 3xy(x + )
= X+ ¥ =3(x+ y)xy) =x° +y°
= (x+ Y)[(x+y)?=3xy] =x° +y°
=X+ Y +HY —xy) =x3+y
Hence, Verified.
(i) (x=y)® =3 = y° - 3xy(x —y)
= (x=y)° +3xy(x—y) =x° —y°
= X=YIX=y)*+ 3] =x-y*
= X=y)+Y +xy) =3 —y°
Hence, Verified.
10. Factorise each of the following :
(i) 27y3 + 1257 (i) 64mS — 343n3
Sol. (i) We know that
X3+ Y= (X + Y)OE + Y2 —xy)
We have, 27y® + 1252° = (3y)3 + (52)°
= (3y +52) [(3y)* + (52* — (3y)(52)]
= (3y + 52) (9y? + 257% — 15y7)
(if) We know that
X3 —y3= (X +y) (% + xy +y?)
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We have, 64m? — 343n3 = (4m)3 — (7n)3
= (4m — Tn)[(4m)? + (4m)(7n) + (7n)?]
= (4m — 7n)(16m? + 28mn + 49r?)
11. Factorise: 27x? + v + 22 — 9xyz
Sol. We have,
21 + Y3 + 22— 9xyz = (3% + (¥)° + (2° - 3(30(¥)(2)
Using the identity,
L3P+ B -3yz=(X+y+ 2 (C+HY +Z2—xy—yZ—2X)
We have, (3x)° + (¥)* + (2° = 3(39)(Y)(?)
=(Bx+y+ B +y* + 22— (X x Y)—(yx 2 — (2% 3X)]
=(BXx+ Y+ 2) (4P +y?+ 72 —3xy—2zy — 32)
12. Verify that x3 + y3 + 2 —3xyz = %(X +y+2[(X =Y’ + (y—2?+ (z—X)]
Sol. R.H.S.

1
= E(X+ y+2)[(x- 92 +(y-2%+(z-%7
= %(x+ y+ [ + Y2 =2xy) + (Y2 + 22 = 2y2) + (2%+ x = 2X)]
= %(x+ y+2) (0 + Y2+ y2+ 2%+ 224 x 2= 2xy — 2yz— 22x)
1 2 2 2
= E(x+y+z)[2(x +y +2°—xy—yz— )]

= 2><%(x+ y+2)0C +y2 + 2% — xy— yz— 2X)

(X+y+ 2)0E+ Yy + 22 —xy—yz— 2
=x3+y3+ 72 -3xyz=L.H.S.

Hence, Verified.
13. If x+y+2z=0, show that x3 + y* + 22 = 3xyz
Sol. Since, x+y+2z=0

= X+y =-z

= (x+ Y= (2P

=X+ Y3+ xy(x + y)= (DY x+y= -7

= X3+ y+ 3xy(-2 =2

= X3+ y3+ 2= 3xyz

Hence, ifx+ y+ z=0

then x3+y® + 2= 3xyz
14. Without actually calculating the cubes, find the value of each of the following :
(i) -12°+(7)°+(5)°

15 EduCart MATHEMATICS Class IX
Click here for all Solved PYQOs & New pattern Q's Educart book



https://amzn.to/431gkE5

(ii) (28)° + (— 15)% + (- 13)°
Sol. (i) We have, (-12)2 + (7)° + (5)°
Letx=-12,y=7andz=5
Thenx+y+ z =-12+7+5=0
We know that if x+ y + z= 0, then
X3+ y3 + 22 = 3xyz
= (F12)° + (7)° + (5)° = 3[(-12)(7)(5)]
= 3[420] = -1260
(ii) We have, (28)° + (—15)° + (-13)°
Letx=28,y=-15and z=-13
Then,x+y+2z=28-15-13=0
X3 +y3 + 8= 3xyz
.~ (28)% + (—15)3 + (—13)° = 3(28)(-15)(-13)
= 3(5460)
= 16380
15. Give possible expressons for the length and breadth of each of the following rectangles, in
which their areas are given :
(i) Area: 25a% —35a + 12
(i) Area: 35y + 13y — 12
Sol.Area of arectangle = (Length) x (Breadth)
(i) 25a2 —35a + 12= 25a2 — 20a — 15a + 12
= 5a(5a—4) — 3(5a —4)
=((Ba-4)(5a-3)
Thus, the possible length and breadth are (5a — 3) and (5a + 4).
(ii) 35y? + 13y — 12= 35y? + 28y — 15y — 12
= 7y(Sy +4) —3(3y + 4)
=y +4) (ry-23)
Thus, the possible length and breadth are (7y — 3) and (5y + 4).
16. What are the possble expressions for the dimensions of the cuboids whose volumes are given
below ?
(i) Volume: 3x2 — 12x
(i) Volume : 12ky? + 8ky — 20k
Sol.Volume of a cuboid = (Length) x (Breadth) x (Height)
(i) We have,
3x% — 12x = 3x(x — 4)
=3xXx(x—4)
.~ The possible dimensions of the cuboid are 3, x and (x — 4).
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(i) We have, 12ky? + 8ky — 20k
= 4(3ky? + 2ky — 5K)
= 4[k(3y? + 2y - 5)]
=4 x k(3y? + 2y - 5)
= 4k(3y? — 3y + 5y — 5)
4K[3y(y — 1) + 5(y — 1)]
AK(y — 1)(3y + 5)]
=4kx (y—-1) x (3y +5)
Thus, the possible dimensions of the cuboid are 4k, (3y + 5) and (y — 1).
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Coordinate
Geometry

NCERT SOLUTIONS

g
% '.;-‘;*i,.t.,.

-

What's inside

— Textbook Exercise Q's (solved)



1. How will you describe the position of a table lamp on your study table to another person ?

Sol.

Consider the table lamp as a point and the table as a plane. Now take any two perpendicular
edges on the table. The table has a shorter edge and a larger edge. Measure the distance of the

lamp from the larger edge, let it be 24 cm. Again, measure the distance of the lamp from the
shorter edge, let it be 28 cm.

Therefore, depending on the order of the axes, the position of the lamp can be written as (24, 28)
or (28, 24).
2. (Street Plan) : A city hastwo main roads which cross each other at the centre of the city. These
two roads are along the North-South direction and East-West direction.
All the other streetsof the city run parallel to these roads and are 200 m apart. There are
5 streetsin each direction. Using 1 cm = 300 m, draw a model of the city on your notebook.
Represent the roads/streets by single lines.

Therearemany cross-streetsin your model. A particular cross-street ismade by two streets,
one running in the North-South direction and another in the East-West direction. Each
crossstreet isreferred toin thefollowing manner : If the 2" street running in the North-
South direction and 5" in the East-West direction meet at some crossing, then we will call
this corss-street (2, 5). Using this convention, find :

(i)how many cross-streets can bereferred to as (4, 3)?
(i)how many cross-streets can bereferred to as (3, 4)?
Sol.The street plan is shown by the following figure:

N

S

S 8,8, 8; 85,55

(i) Thereisonly one cross-street which can be referred as (4, 3).
(ii) Thereisonly one cross-street which can be referred as (3, 4).
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1. Write the answer of each of the following questions :
(What isthe name of horizontal and the vertical lines drawn to determinethe position of
any point in the Cartesian plane ?

(i)What isthe name of each part of the plane formed by these two lines ?
(iii)Write the name of the point where these two linesinter sect.

Sal. (i) To determine the position of any point in the Cartesian plane, the horizontal line is known as

x-axis and vertical line is known as y-axis.
y-axis

(il)Each part of the plane formed by horizontal and vertical lines is known as quadrant.
\ y-axis

Second | First
quadrant | quadrant

< rd x-axis

Third Fourth
quadrant | quadrant

4

(iii) The point where the horizontal and vertical lines intersect is known as origin.

y-axis

o

x-axis

2. See the figure given below and write the following :
(1)) The coordinates of B.

(if) The coordinates of C.

(iii) The point identified by the coordinates (-3, —5).
(iv) The point identified by the coordinates (2, — 4).
(V) The abscissa of the point D.

(vi) The ordinate of the point H.

(vii) The coordinates of the point L.

(viii) The coordinates of the point M.
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(i) The coordinates of B = (-5, 2)
(i) The coordinates of C = (5, -5)
(ii1) The point identified by the coordinates (-3, —5) is E.
(iv) The point identified by the coordinates (2, —4) is G.
(v) The abscissa of the point D = 6

(vi) The ordinate of the point H = -3

(vii) The coordinates of the point L = (0, 5)

(viii)The coordinates of the point M = (=3, 0)
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Linear
Equations in
Two Variables

NCERT SOLUTIONS

Sonacelink
Ralay SatellFe

LEC I:'~ri:|ur.||i_ Shmtlan =
(Imtermittent acoesg)

What's inside

— Textbook Exercise Q's (solved)



1.The cost of a notebook istwice the cost of a pen. Write a linear equation in two variablesto
represent this statement.
(Take the cost of a notebook to beX x and that of a pen to beX vy).
Sol. Thecost of apen =%y
and the cost of a notebook =X
According to the question,
X=2y
= Xx—2y=0
The above equation is required linear equation in two variables.
2. Express the following linear equationsin theform ax + by + ¢ = 0 and indicate the values of

a, band cin each case:
(i) 2x + 3y = 9.35 (ii)x—%’_lo:o

(iii) —2x + 3y =6 (iv) x =3y
(V) 2x = by (vi)y 3x+2=0
(vii) y=2=0 (viii) 5=2x

Sol. (i) 2x+ 3y =9.35
=2X+3y—-935=0
Comparing the equations with ax + by + ¢ =0,
we get, a=2,b=3,¢c=-935

(ii) x—%—lo =0

Comparing the equations with ax + by + ¢ =0,
we get, azl,bz—%,c:—lo

(iii) 2x+3y =6
=-2X+3y—-6=0
Comparing the equations with ax + by + ¢ =0,
we get, a=-2,b=3,c=-6
(iv) x =3y
= X-3y+0=0
Comparing the equations with ax + by + ¢ =0,
we get, a=1,b=-3,¢c=0
(V) 2x = -by
=2X+5y+0=0
Comparing the equations with ax + by + ¢ =0,
we get, a=2,b=51c=0
(vi)3x+2 =0
=3X+05y+2 =0
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Comparing the equations with ax + by + ¢ =0,
we get, a=3,b=0andc=2

(vily — 2 =0
= 0x+y-2=0
Comparing the equations with ax + by + ¢ =0,
we get, a=0,b=1landc=-2

(vii)5 = 2x
=-2x+04+5 =0
Comparing the equations with ax + by + ¢ =0,
weget, a=-2,b=0andc=5

1. Which one of the following options istrue, and why ?
y =3x + 5 has

(i) aunique solution,
(if) only two solution,
(iii) infinitely many solutions
Sol. We know that a linear equation in two variables has infinitely many solutions.
Here, the given equation y = 3x + 5 islinear equation in two variables x and y. So, the equation
has infinitely many solutions.
Hence, option (iii) is true.
2. Write four solutions for each of the following equations :
(i) 2x+y=7 (i) ax+y=9 (ili) x = 4y
Sal. (i) Given equation,
2X+y=7
Put x = 0,
2x0+y=7
O+y=7
y=17
Therefore, (0, 7) is a solution of the equation.
Put x = 1, then
2x1+y=7
y=7-2=5
Therefore, (1, 5) is a solution of the given equation.
Put x = 2, then
2x2+y=7
4+y=7
y=3
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Therefore, (2, 3) is a solution of the equation.
Put x = 4 then
2x4+y=7
8+y=7
y=7-8=-1
Therefore, x =4 and y = —1 is a solution of the equation.
Hence, four solutions are:
(0, 7),(@1,5), (2 3) and (4, 1)
(if) Given equation,
Xx+y=9
Putx=1
nx1+y=9
n+y=9
y=9-rx
Therefore, (1, 9 — ) is a solution of the equation.
Put x = 0, then
nx0+y=9
O+y=9
y=9
Therefore, (0, 9) is a solution of the equation.
Put x = -1, then
nx(-1)+y=9
-r+y=9
y=9+nxn
Therefore, (-1, 9 + m) is a solution of the given equation.

Put X = %, then
nxg+y =9
T

9+y=9
y=0
Therefore, (% 0) isasolution of the given equation.
Hence, four solutions are;

(19, (0,9), (-1,9+ ) and (0]

(iif) Given equation,

X =4y
Put x = 0, then
0 =4y
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y=0
Therefore, (0, 0) is a solution of the equation.
Put x = 2, then

2=4y

y:

N[~

1) . . .
Therefore, (2-5) is a solution of the equation.

Put x = 4, then

4 = 4y

y=1
Therefore, (4, 1) is a solution of the equation.
Put x = — 4, then

-4 =4y

y=-1
Therefore, (4, —1) is a solution of the equation.
Hence, four solutions are:

0,0, (23), (4 1) and (-4, -1).

3. Check which of the following are solutions of the equation x — 2y = 4 and which are not ?
() (0,2 (i) (2,0
(iii)(4, 0) (iv) (V2,42

V) (1, 1)
Sol. (i) To check (0, 2) is asolution of the eugation x — 2y = 4 or not, then put x=0andy =2in
the given equation.
X=2y=4
0-2x2=4
0-4=4
—4=4
LHS # RHS
Now, (0, 2) does not satisfy the equation.
Hence, (O, 2) is not the solution of the given equation.
(if) To check (2, 0) is a solution of the equation x —2y = 4 or not, then put x=2andy =0in
the given equation.
X—2y=4
2-2x0=4
2-0=4
2=4
LHS # RHS
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Now, (2, 0) does not satisfy the equation.
Hence, (2, 0) is not the solution of the given equation.
(iii) To check (4, 0) is a solution of the equation x —2y = 4 or not, then put x=4andy =0in
the given equation.
X—=2y=4
4-2x0=4
4-0=4
4=4
LHS # RHS
Now, (4, 0) satisfies the equation.
Hence, (4, 0) is the solution of the given equation.
(iv) To check (V4,4/2) is asolution of the equation x — 2y = 4 or not, then put x= v2 and y =

42 in the given equation.
X—=2y=4
V2-2x4f2 =4
J2-8/2 =4
-2 =4
LHS # RHS
Now, (v2,4/2) does not satisfy the equation.

Hence, (v2,4/2) is not the solution of the given equation.

(v) Tocheck (1, 1) is a solution of the equation X —2y = 4 or not, thenput x=1andy = 1 in the
given equation.
X—2y=4
1-2x1=4
1-2=4
-1=4
LHS # RHS
Now, (1, 1) does not satisfy the equation.
Hence, (1, 1) is not the solution of the given equation.
4. 1f x =2, y=1isasolution of the equation 2x + 3y + k = 0, then find the value of k.
Sol. Given equation,
2x+3y+k=0
x=2andy = 1lisasolution of the equation, then
2x2+3x1+k=0
4+3+k=0
7+k=0
k=-7

LI}
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Introduction
to Euclid's 5
Geometry

NCERT SOLUTIONS

&

What's inside

— Textbook Exercise Q's (solved)



1. Which of the following statements are true and which are false ? Give reasons for your
answers.

(i) Only one line can pass through a single point.

(ii) There are an infinite number of lines which pass through two distinct points.
(iii)A terminated line can be produced indefinitely on both the sides.

(iv)If two circles are equal, then their radii are equal.

(v) In the given figure, if AB = PQ and PQ = XY, then AB = XY.
B Q Y

A P X

Sol. (i) False, because there can be infinite number of lines that can be drawn through a single

point.

v
(i) False, because two distinct points, there is a unique line i.€., one line that passes through

them.

In the following figure, it can be seen that there is only one single line that can pass through
two distinct points A and B.

A B
(iii)True, because Euclid's second postulate says that a terminated line can be produced

infinitely on both sides.

(iv)True, because if two circles are equal, then their centre and circumference will coincide
and hence, the radii will also be equal.
(V) True, because Euclid's first axiom says that things which are equal to the same thing equal

to one another.
2. Give a definition for each of the following terms. Are there other terms that need to be defined
first 2 What are they, and how might you define them ?
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(i) Parallel lines (ii)Perpendicular lines
(iii)Line segment (iv)Radius of a circle
(v) Square

Sol. (i) Parallel lines: If the perpendicular distance between two lines is always constant, then
these are called parallel lines. In other words, the lines which never intersect each other

are called parallel lines.

A
v
~

A
v
3

Here, | and m are parallel lines.
To define parallel lines, we must know about point, lines, and the point of intersection.
Point : A dimensionless dot which is drawn on a plane surface is known is point. A point
is that which has no part.

o< Point
Line : A collection of points that has only length and no breadth known as a line. And it can

be extended on both directions. A line is breadthless length.

“—o— o
Line

Point of intersection : A point where two or more lines intersect or meet is known as point

of intersection.
/

Point of m
intersection

(ii) Perpendicular lines : Perpendicular lines are these lines which intersect each other in a

plane at right angles then the lines are said to be perpendicular to each other.

A

A
L]
4

~

Here, | and m are perpendicular lines.

To define perpendicular lines, we must know about plane, line and angle.

Plane : Flat surface in which geometric figures can be drawn are known are plane. A plane
surface is a surface which lies evenly with the straight lines on itself.

Line : A collection of points that has only length and no breadth is known as a line. And it
can be extended on both direction. A line is breadthless length.

Angle : An angle is formed when two straight lines or rays meet at a common endpoint.
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Endpoint /- Angle

J

»
@ »

(iii)Line segment : A straight line drawn from any point to any other point is called as line

segment. A line segment has two end points.

o
[ 4 @

Line segment

To define line segment, we must know about point and straight line.

Point : A dimensionless dot which is drawn on a plane surface is known as point. A point
is that which has no part.

Straight line : A straight line is a line which lies evenly with the points on itself.

(iv)Radius of a circle : It is the distance between the centre of a circle to any point lying on

the circle.

To define radius of a circle we must know about point and circle.

Point : A dimensionless dot which is drawn on a plane surface is known as point. A point
1s that which has no part.

Circle : A circle is the set of all those points in a plane whose distance from a fixed point
remains constant. The fixed point is called the centre of the circle.

Circle
(v) Square : A square is a quadrilateral having all four line segments of equal length and each

of its internal angle is right angles i.e., 90°.
D C

| L]

|| [ |

A B
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Here, ABCD is a square; AB, BC, CD, DA are four line segments with equal length; and
its all four angles i.e.,, LA, £B, £C, £D are right angles.

To define sequare, we must know about quadrilateral, line segment and angle.
Quadrilateral : A closed figure made of four line segments is called a quadrilateral.

Line segment : A line segment is a part of line and having a definite length. It has two end

points.

Angle : An angle is formed when two straight lines or rays meet at a common end point.
3. Consider two ‘postulates’ given below :

(i) Given any two distinct points A and B, there exists a third point C which is in between
A and B.

(i) These exist at least three points that are not on the same line.
Do these postulates contain any undefined terms ? Are these postulates consistent ? Do
they follow Euclid’'s postulates ? Explain.

Sol. These are various undefined terms is the given postulates. They are consistent because they
deal with two different situations that is :

(i) If two points A and B are given, then there exists a third point C which is in between A and
B.

(i) If two points A and B are given, then we can take a point C which do not lie on the line
passes through the point A and B.

These postulates do not follow from Euclid's postulates. They follow from the axiom, "Given
two distinct points, there is a unique line that passes through them."

4. If a point C lies between two points A and B such that AC = BC, then prove that AC = %AB.
Explain by drawing the figure.

Sal. 2 c B
Given, AC=BC
Adding AC both sides,
AC+AC=BC+AC
[If equals added to equals then whole are equal]
2AC=AB

AC= lAB
2

5. In question 15, point C is called a mid-point line segment AB. Prove that every line segment
has one and only one mid-point.

Sol. Given,

A C D B
C is the mid-point of line segment AB.
And, there is another point on the line segment AB.
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Let D another mid-point of line segment AB.
To prove : Every line segment has one and only one mid-point.
Proof : C is mid-point of line segment AB.
AC=BC
AC+AC=AC +BC [~ Equals added to equals then whole are euqal]
2AC=AB

AC= %AB ()

Now, D is the mid-point of line segment AB.
AD=BD
AD +AD=AD + BD [+ Equals added to equals then whole are equal]
2AD=AB

AD = %AB ..(ii)

From equation (i) and (i1), we get

AC=AD
Which is only possible when C and D coincide.
So, point C line on D.

Hence, every line sgement has one and only one mid-point.
6. In the given figure, if AC = BD, then prove that AB = CD.

D
c
B
A
Sol. Given, AC=BD (1)
Now, AC=AB + BC
and BD =BC + CD

From equation (1),
AB +BC=BC + CD
According to Euclid's axiom, if equals are substracted from equals, the remainders are euqal.
~ AB + BC - BC =BC + CD - BC
AB=CD
7. Why isaxiom 5, in thelist of Euclid’s axioms, considered a ‘universal truth’ ? (Note that the
question is not about the fifth postulate)
Sol. Axiom 5 states that the whole is greater than the part. This axiom is known as a 'universal truth'
because it holds true in any field, and not just in the field of methematics.
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Angles
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What's inside
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Exercise— 6.1
1. In fig., lines AB and CD intersect at O. If LZAOC + ZBOE = 70° and ZBOD = 40°, find ZBOE

and reflex ZCOE :
cv
E
T <+ :
A 0\ B
R

Sol. It is clear from the figure that, LAOC, «BOE and «COE and also «COE, ~«BOD and «BOE
forms a straight line.
.. ZAOC + «BOE + £COE = 180° ...»)
and «COE + «BOD + /BOE = 180° ...(ii)

E
C
A O\i‘,
D

-+ It is given that, L/AOC + «BOE = 70° and «BOD = 40°
So, from equation (i) and (i1) we get
~«COE = 110° and «BOE = 30°
and reflex £COE = 360° — 110° = 250°
2. In fig, lines XY and MN intersect at O. If ZPOY=90°anda:b=2:3,findC:

N
TP

Sol. -+ The sum of linear pair always equal to 180°
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So from the figure,
ZPOY + a+ b=180°

) <POY = 90°

So, a+ b=90° ..(>i)

and also, a:b=2:3

Let a=2xand b= 3x

so, from equation (i)

2x+ 3x=90° = 5x=90° = x = 18°
a=2x18=36°
and b=3x 18° = 54°

From the figure, b and c also forms a straight angle.
So, b+ c=180°
= 54° + ¢ = 180°
= c=126°

3. In fig, Z/PQR = /PRQ, then prove that /PQS = /PRT :
P

<

$ o R T
Sol. From the figure, it is clear that
ST is a straight line so,
<PQS + ~APQR= 180° (linear pair)
and<PRT + <PRQ = 180° (linear pair)
Now, £PQS+ A/POR = /PRT + £/PRQ

N
v

s Q R T
-+ It 1s given that
ZPQR= ZPRQ

So, £PRQ + £PQS = /PRT + £/PRQ
ZPQS= /PRT Hence Proved.
4. In fig, if X + y = W + Z then prove that AOB is a line.
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X+y+w+ z=360°
-+ It is given that, X +y =w+z
so, X+y+ x+y=360°
or 2(x+y) =360°
or x+y =180°
.~ AOB is a line.

5. In fig, POQ is a line. Ray OR is perpendicular to line PQ. OS is another ray lying between
rays OP and OR.

Prove that : ~(£QOS - ZPOS)

R
s
s S (:) >
Sol. Given that, OR L PQ and £POQ = 180°
so, from the figure,
3 R
4 o Q >
<POS + ~/ROS + ~AROQ = 180°
ZPOS + £ROS = 180° — 90° (-~ £POR = £LROQ = 90°)
50 ZPOS + ~AROS = 90° ..(1)
and also, ZQ0S= /ROQ + LROS
It is given that ~ROQ = 90°
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Q0SS = 90° + LROS
and ZQ0S = AROS + 90°...(ii)
From equation (1) and (i1) we get

<POS + ~AROS= £Q0S — ~LROS
= 2/ROS= £Q0S — £POS

= ZROS = %(AQOS— £ POS)

Hence Proved
6. It is given that /XYZ = 64° and XY is produced to point P. Draw a figure from the given
information. If ray YQ bisects ZZYP, find £XYQ and reflex ZQYP.

Sol. It is clear from the figure that XP is a straight line.
z Q

ZXXZ + £ZYP = 180° ..(1)
It is given that<XYZ= 64°
From equation (i)
64 + £ZYP=180°
ZZYP = 180° — 64°
ZZYP=116°
and also, LINP=7YQ + LQYP...(i1)
[From the figure]
-+ YQ isthe bisecfor of £ZYP
SO Z7IYQ= LQYP
.~ From the equation (i1)

ZZYP=2,7YQ
1

ZLIYQ = %zzvpzzxn@
= Z7YQ = 58°
Again ZXYQ=2XYZ + ZXYQ
ZXYQ = 64° + 58° = 122°
Now reflex £ZQYP=180°+ £XYQ
=180° + 122°
= 302°

1. In Fig. if BA || CD, CD |[EF andy : z=3 :7, find x.
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D \\ 5

< \X\k :

C \Z\D
\

Sol. Given that, AB || CD and CD || EF

v

v

v

N

m+
M+

X+ y=180° ..(1)
[The angles on the same side of a transversal line sums up to 180°.]
Also, ~Z0 = z (corresponding angles)
and y + £0=180° (linear pair)
y +z=180°
It is also given that y:z =3:7

Let y=3k z=7k
3k + 7k = 180°
= 10k = 180°
= k=18°
Now y=3x18° =54°

z=7x 18° = 126°
So from equation (i)

X + 54° = 180°
X=126°
2. In Fig. 6.24, if AB || CD, EF L CD and £ GED = 126°, find £ AGE, ~/ GEF and £ FGE
AG F B,
< —l >
C E D
Fig. 6.24
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¥ : wF

3. In Fig., if PQ || ST, ZPQR = 110° and £RST = 130°, find ZQRS.
[Hint : Draw a line parallel to ST through point R.]

Sol. Given, PQ || ST,

<PQR = 110°
and <RST = 130°
Construction—Draw a line XY parallel to ST through point R.
s T

So, ZPQR + ZQRX = 180°
[Angles same side of transversal]
ZQRX =180° - 110°
[+ £PQR =110°]

ZQRX = 70°
Similarly,/RST + ~SRY = 180°
or ZSRY = 180° — 130°
[ ZRST = 130°]
ZSRY = 50°

Now, L QRX + ZQRS + LSRY = 180°
[Linear pairs on the line XY
¥ QRS = 180° — 70° — 50°
ZQRS = 60°

4. In Fig. 6.26, if AB || CD, £ APQ = 50° and £ PRD = 127°, find x and y

6 EduCart MATHEMATICS Class IX
Click here for all Solved PYQs & New pattern Q's Educart book



https://amzn.to/431gkE5

&l
<~ 1

C Q R D
Fig. 6.26
5. In Fig. 6.27, PQ and RS are two mirrors placed parallel to each other. An incident ray AB

strikes the mirror PQ at B, the reflected ray moves along the path BC and strikesthe
mirror RS at C and again reflects back along CD. Prove that AB || CD

P B Q
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Exercise—7.1

1. In quadrilateral ACBD. AC = AD and AB bisect ZA (see fig.). Show that AABC = AABD.
What can you say about BC and BD?

Sol.

In AABC and AABD,
AC = AD (given)

~ZCAB = «DAB (- AB hisects £A)

AB = AB(Common side)

. AABC = AABD (by SAS congruency)

Now, BC =BD [by CPCT]

2. ABCD is a quadrilateral in which AD = BC and £ZDAB = ZCBA (see fig.) Prove that :

(i) AABD = ABAC
(ii) BD = AC
(iii) LABD = ZBAC
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Sol. D

A
B
C
(i) In AABC and AABD,
BC=AD (given)
~«CBA = .DAB (given)
AB=AB (common side)
AABD = ABAC[by SAS congruency]
(i) Now, AABD =ABAC
BD =AC [by CPCT]
(iii) Now, AABD = ABAC
«BAD = «/BAC [by CPCT]

3. AD and BC are equal perpendiculars to a line segment AB (see fig.). Show that CD bisects
AB.

Ul 4
O
D A
Sol. B C
:o
| []
D A
In AAOD and ABOC,
AD=BC [given]
~<DAO = ~CBO = 90°
~<AOD = ~COB

[vertically opposite angles]
So, AAOD = ABOC[by ASA congruency]
AO=BO
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I.e.,, O isthe mid-point of AB.
Hence, CD bisects AB.
4. | and m are two parallel lines intersected by another pair of parallel lines p and q (see fig.)
Show that AABC = ACDA.
[ ]
A b !

N
F

Sol. Arp r

S

S

Given, ]| m
L2 =4 [alternate interior angles]
plla
1 =3 [alternate interior angles]
Now, in AABC and AACD,
L2 =4
1= .3
and AC=AC [common side]
AABC = ACDA[by ASA congruency]
5. Line A is the bisector of an angle Z£A and B is any point on |. BP and BQ are perpendiculars
from B to the arms of ZA (see fig.). Show that :

(i) AAPB = AAQB
(ii) BP = BQ or B is equidistant from the arms of £A.
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Sol.

A\

/A P
() In AAPB and AAQB,

ZAPB = Z<AQB = 90°
<PAB = ZQAB
[ | isthe bisector of £A]
AB=AB (common side)
AAPB = AAQB[by ASA congruency]
(i) Now, AAPB =AAQB
: BP=BQ [by CPCT]
I.e., B is equidistant from the arms of ~A.

6. In fig., AC = AE, AB = AD and ZBAD = ZEAC. Show that BC = DE.
A E

B D C
Sol. E
A
B D C
In AABC and AADE,
AC = AE [given]
AB =AD [given]
Now, «BAD = ~/EAC
Adding «DAC to both sides,
«BAD + A.DAC = ~/EAC + ADAC
«BAC = £EAD
. AABC = AADE[by SAS congruency]
So, BC =DE [by CPCT]

7. AB is a line segment and P is its mid-point. D and E are points on the same side of AB such
that Z/BAD = ZABE and ZEPA = ZDPB (see fig.). Show that :
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(i) ADAP = AEBP

(ii) AD = BE
E D
A P B
Sol. E D

A P B

Given, that P is the mid-point of AB.

AP=BP ..(i)
~BAD = /ABE [given]

or «PAD = /PBE ...(ii)
and<EPA= ~DPB [given]
Adding £EPD to both sides,
<EPA + ~/EPD = «DPB + <EPD
ZAPD = /BPE...(iii)
(i) In ADAP and AEBP, we have

AP=BP [From eqg. (i)]
<PAD = /PBE [From eq. (ii)]
ZAPD = /BPE [From eg. (iii)]
ADAP = AEBP [by ASA congruency]
(i) Now, ADAP=AEBP
y AD = BE [by CPCT]

8. In right triangle ABC, right angled at C, M is the mid-point of hypotenuse AB. C is joined
to M and produced to a point D such that DM = CM. Point D is joined to point B (see fig.).
Show that :

(i) AAMC = ABMD

(ii) ZDBC is a right angle.
(iii) ADBC = AACB

(iv) CM = %AB
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B C
Sol. D A
M
B C
(i) In AAMC and ABMD,
AM = BM [~ M isthe mid-point of AB]
CM =DM [Given]
ZAMC = A.DMC [vertically opposite angles]|
AAMC = ABMD [by SAS congruency]
(i) Now, AAMC=A4BMD
AC=BD [by CPCT]
ZACM = ~.BDM [by CPCT]
but these angles are aternate interior angles
AC||BD

Now, AC | | BD and BC is transversal.
.. ZACB + ~DBC= 180°
[~ Sum of interior angles on the same side of transversal is equal to 180°.]
90° + ~.DBC = 180°
~«DBC = 180° — 90° = 90°
(iii) In ADBC and AACB,
BC=BC [common side]
BD=AC
~CBD = «BCA = 90°
ADBC = AACB [by SAS congruency]
(iv) Now, ADBC = AACB
So, DC=AB [by CPCT]
DM + CM = AB
CM +CM=AB [+ DM = CM]
2CM =AB

CM = 1a8
2

6 EdulCart MATHEMATICS Class IX
Click here for all Solved PYQOs & New pattern Q's Educart book



https://amzn.to/431gkE5

Exercise — 7.2

1. In an isosceles triangle ABC, with AB = AC, the bisectors of /B and ZC intersect each other
at O. Join A to O. Show that :

(i) OB=0C (ii) AO bisects ZA
Sol. (i) A

Given, AB=AC
.~ «B=/C ..(i) [Angles opposite to equal sides of atriangle are equal.]
BO and CO are hisectors of «/B and £C respectively.

So, LABO= /0OBC= 545 (1)
and ~ACO= ~OCB = %LC (i)

From equation (i),

«B=./C
%43 = %m [Dividing by 2]
~Z0BC = £OCB[From eqg. (ii) and (iii)]
.~ OB =0C [~ Sides opposite to equal angles of atriangle are equal.]
(i) Given, AB=AC (Given)
OB =0C
AO=AO0 (Common side)
AABO = AACO [by SSS congruency]
So, «BAO= «CAO [by CPCT]

Hence, AO bisects AA.
2. In AABC, AD is the perpendicular bisector of BC (see fig.) Show that AABC is an isosceles

triangle in which AB = AC.
A
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Sol. A

B D C
In AABD and AACD,

<ADB = L<ADC = 90° [ AD is perpendicular to BC]

BD =DC [ AD is bisector of BC]

AD=AD [Common side]

AABD = AACD [by SAS congruency]

So, AB=AC [by CPCT]

3. ABC is an isosceles triangle in which altitudes BE and CF are drawn to equal sides AC and

AB respectively (see fig.). Show that these altitudes are equal.
A

F E
B C
Sol. A
F E
B C
Given, ABC is an isosceles triangle in which
AB=AC
In AABE and AACF,
ZAEB = ZAFC = 90°
[+ BE LAC and CF L AB]
AB=AC [given]
ZA= A ) [Common angle€]
AABE = AACF [by ASA congruency]
So, BE=CF [by CPCT]

Hence, the altitudes BE and CF are equal.
4. ABC is a triangle in which altitudes BE and CF to sides AC and AB are equal (see fig.) Show
that :
(i) AABE = AACF
(ii) AB = AC, i.e,, ABC is an isosceles triangle.
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B C
Sol. A
F E
B C
(i) In AABE and AACF,
BE=CF
ZAEB = Z<AFC = 90°
<BAE = £CAF

AABE = AACF[by ASA congruency]
(i) Now, AABE = AACF

So, AB=AC

Hence, ABC is an isosceles triangle.

[given]
[Common angle]

(Given)
[by CPCT]

5. ABC and DBC are two isosceles triangles on the same base BC (see fig.). Show that Z/ABD =

ZACD.
A
B/\<\/\C
D
Sol. A
D
9 EdulCart MATHEMATICS Class IX
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In AABC,
AB =AC
ZABC = L<ACB ...>I)
[~ Angles opposite to equal sides of atriangle are equal.]
In ABDC,
BD =CD
~«DBC = «DCB ...(ii)
[~ Angles opposite to equal sides of atriangle are equal.]
Adding equations (i) and (ii),
<ABC + .DBC = L/ABC + «DCB
ZABC = ~«DCB
6. AABC is an isosceles triangle in which AB = AC. Side BA is produced to D such that AD =AB
(see fig.). Show that Z/BCD is a right angle.

B C
Sol. D
A
D C
In AABC,
AB =AC [given]
<ABC = ZL<ACB (1)

[~ Angles opposite to equal sides of a triangle are equal .]
Also given, AB =AD
AC=AD [ AB=AC]
Now, in AACD,
AC=AD
. <ADC = L/ACD (i)
[~ Angles opposite to equal sides of atriangle are equal.]
Adding equations (i) and (ii),
ZABC + ZLADC = LACB + LACD
~«DBC + ~.BDC = «BCD (D)
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[ £ADC = «BDC and LABC = «DBC]
Now, in ABCD, by angle sum property,

~BCD + «.BDC + «CBD = 180°
~«BCD + «BCD = 180°[From eqg. (iii)]
2.BCD = 180°
~«BCD = 90°
g. lABC is a right angled triangle in which ZA = 90° and AB = AC. Find £B and ZC.
ol. C
[ 1 |
A ' B
Given, ZA =90°
AB =AC
B =/C [ Angles opposite to equal sides of atriangle are equal.]

Now, in AABC, by angle sum property,
ZA+ B+ £C=180°
90° + /B + B =180° [ «B = «C]

2B =90°
B =45°
and £C =B =45°
8. Show that the angles of an equilateral triangle are 60° each.
Sol. A
B i C
Given, AB =BC=CA [~ ABCisan equilateral triangle]
Now, AB =BC
ZA = C ..(i)
[~ Angles opposite to equal sides of a triangle are equal .]
Now, BC = CA
y ZA =B ..(ii)

[~ Angles opposite to equal sides of a triangle are equal .]
From equations (i) and (ii), we get
ZA = B = £C ..(iii)
Now, in AABC, by angle sum property,
ZA+ B+ C =180°
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ZA+ A+ ZA = 180°
3£A =180°
ZA = 60°
From equation (iii),
ZA = B =.C=60°
Hence, the angles of an equilateral triangle are 60° each.

Exercise — 7.3

1. .AABC and ADBC are two isosceles triangles on the same base BC and vertices A and D are
on the same side of BC (see fig.) If AD is extended to intersect BC at P, show that :

(i) AABD = AACD
(ii) AABP = AACP
(iii) AP bisects LA as well as £D

(iv) AP is the perpendicular bisector of BC.
A

B P C
A
Sol.
D
B P C
Given, AABC and ADBC are isosceles triangles.
So, AB=ACand BD =CD
(i) In AABD and AACD,
AB=AC
BD =CD
AD=AD
AABD = AACD
(i) In AABC,
AB=AC
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So, <ZABC= ~/ACB

(i)

[ Angles opposite to equal sides of a triangle are equal.]

In AABP and AACP,
AB=AC [given]
So, ZABP= A/ACP [From eq. (i)]
AP=AP [Common side]
AABP = AACP [by SAS congruency]
(iii) We have proved that,
AABP = AACP
«BAP= /CAP [by CPCT]
Hence, AP bisects AA.
Also, we have proved that
AABD = AACD
«BDA = LCDA [by CPCT]
180° — «.BDA = 180° — «CDA
~«BDP= /CDP
Hence, AP bisects £D.
(iv) We have proved that
AABP = AACP
ZAPD = Z/APC [by CPCT]
and BP=CP [by CPCT]
Now, ZAPB + ZAPC = 180° [by linear pair axiom]
ZAPB + ZAPB = 180°[ LAPB = ZAPC]
2-APB = 180°
ZAPB = 90°

Hence, AP is the perpendicular bisector of BC.
2. AD is an altitude of an isosceles triangle ABC in which AB = AC. Show that :

(i) AD bisects BC (ii) AD bisects ZA

Sol.

A

»
B D C

Given, AABC is an isosceles triangle in which

AB=AC
(i) In AABD and AACD,
AB=AC

[given]

~ZADB = <ADC = 90°[- AD L BC]

AD=AD

[Common side]
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AADB = AADC[by RHS congruency]
o, BD=CD [by CPCT]
Hence, AD bisects BC.
(i) We have prove that,
AADB = AADC
«BAD = «CAD [by CPCT]
Hence, AD bisects ZA.
3. Two sides AB and BC median AM of one triangle ABC are respectively equal to sides PQ and
QR and median PN of APQR (see fig.). Show that :

(i) AABM = APQN
(ii) AABC = APQR

A P
B M C Q N R
Sol. A P
g t &N B
AM is the median of AABC.
BM=CM = %BC ()
and QN=NR = %QR ..(ii)
Now, BC= QR [Given]
2BM = 2QM [From eq. (i) and (ii)]
BM = QN ...(iii)
(i) In AABM and APQN,
AB =PQ [given]
AM = PN [given]
BM = ON [from eq. (iii)]
AABM = APQN [by SSS congruency]
(ii) In AABC and APQR,
AB =PQ [given]
<B=.Q [+ AABM = APQN]
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BC=0R [given]

AABC = APQR [by SSS congruency]

4. BE and CF are two equal altitudes of a triangle ABC, Using RHS congruence rule, prove
that the triangle ABC is isosceles.

Sol. A
F E
B C
In ABEC and ACFB,
~«BEC = £CFB = 90° [+ BE _LAC and CF L AB]
BC=BC [Common side]
BE=CF [given]
.~ ABEC = ACFB [by RHS congruency]
So, EC=FB ..(i) [by CPCT]

In AAEB and AAFC,
<A = ZA [Common angl€]

ZAEB = ZAFC = 90° [ BE_LAC and CF L AB]

BE=CF [given]

.~ AAEB = AAFC [by ASA congruency]
So, AE=AF ...(i) [by CPCT]

Adding equations (i) and (ii),
EC+AE=FB + AF
AC=AB
Hence, AABC is an isosceles triangle.
5. ABC is an isosceles triangle with AB = AC. Draw AP L BC to show that /B = ZC.

A
Sol.
s
B P C
In AABP and AACP
AB=AC [given]
~APB = ~APC = 90° [+ AP _L BC]
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AP=AP [Common side]
AABP = AACP [by RHS congruency]
«B=,C [by CPCT]
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1. If the diagonals of a parallelogram are equal, then show that it is a rectangle.

Sol. Given that AB = BD,
To show that, ABCD is arectangle if the diagonals of a parallelogram are equal.
To show ABCD is arectangle we have to prove that one of its interior angles is right angles.
Proof: In AABC and ABAD,

A B
o)
D C
AB =BA (Common)
BC=AD (Opposite side of |jgm)
AC=BD (Given)
AABC = ABAD [SSS congruency]
ZA =B [By C.RC.T]
Also, <A + 4B =180° [Sum of angles on the same side of the transversal]
= 2<A =180°
= ZA=90°= /B
Therefore, ABCD is arectangle. Hence Proved

2. Show that the diagonals of a square are equal and bisect each other at right angles
3. Diagonal AC of a parallelogram ABCD bisects ZA. Show that :

D c
A B
(i) it bisects £C also,
(i) ABCD isarhombus.
Sol. (i) In AADC and ACBA,
AD =CB (Opposite sides of a parallelogram)
DC =BA (Opposite sides of a parallelogram)
AC=CA (Common side)
AADC = ACBA [SSS congruency]
Thus, L<ACD = ~.CAB [by CPCT]
and LCAB= LCAD (Given)
= ZACD = «BCA
Thus, AC bisect £C also.
1 EduCart MATHEMATICS Class IX
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(i) ZACD = LCAD (Proved above)
= AD =CD (Opposite sides of equal angles of atriangle are equal)
Also, AB=BC=CD =DA (Opposite sides of a parallelogram)
Thus, ABCD is arhombus.
4. ABCD is arectangle in which diagonal AC bisects £ A aswell as £ C. Show that:
(i) ABCD isasquare
(i) diagonal BD bisects # B aswell as £ D.
5. In parallelogram ABCD, two points P and Q are taken on diagonal BD such that DP = BQ.
Show that :

(i) AAPD = ACQB

(iHAP=CQ

(ii)AAQB = ACPD

(iviAQ =CP

(v) APCQ isa parallelogram
Sol. (i) In AAPD and ACQB

DP=BQ (Given)
<ZADP = /CBQ [Alternate interior angles]
AD =BC
(Opposite sides of a parallelogram)
Thus,AAPD= ACQB [SAS congruency]
(i) - AP=CQ [by CPCT]

as AAPD = ACQB.
(i) In AAQB and ACPD,

BQ=DP (Given)
<ZABQ = LCDP [Alternative interior angles|
AB =CD
(Opposite sides of a parallelogram)
Thus,AAQB= ACPD [SAS congruency]
(iv) As AAQB = ACPD
AQ=CP [By CPCT]

(v) From (ii) and (iv), it is clear that APCQ has equal opposite sides and also has equal and
opposite angles, APCQ is a parallelogram.
6. ABCD is a paralldogram and AP and CQ are perpendiculars from vertices A and C on
diagonal BD. Show that :
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(i) AAPB = ACQD

(i) AP=CQ
Sol. (i) In AAPB and ACQD,
<ZABP = ~£CDQ [Alternate interior angles|
ZAPB = £CQD (= 90° as AP and CQ are perpendiculars)
AB =CD (ABCD is aparallelogram)
AAPB = ACQD [AAS congruency]
(i) As AAPB = ACQD
So, AP=CQ [by CPCT
7. ABCD is atrapezium in which AB || CD and AD = BC (see Fig. 8.14). Show that
hY£ZA=2B
(i£C=«D
(iii) A ABC = A BAD
(iv) diagonal AC = diagonal BD [Hint : Extend AB and draw aline through C

parallel to DA intersecting AB produced at E.]

A B g
/ \ \'E*
'rl‘
r
‘l‘
D C

1. ABCD isaquadrilateral in which P, Q, R and S are points of the sidesAB, BC, CD and DA.
AC isadiagonal. Show that :

(i) SR ||AC and SR = %AC
(ilPQ = SR
3 EdulCart MATHEMATICS Class IX
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(iii) PQRS is parallelogram
Sol. (i) R isthe mid-point of DC and S is the mid-point of DA.

1
ZAC
Thus, by mid-point theorem, SR || AC and SR = 2
(ii) In ABAC,
P is the mid-point of AB and Q is the mid-point of BC.
1
AC

Thus, by mid-point theorem, PQ || AC and PQ = 2
aso, SR= %AC

PQ=SR
(iii) SR||AC ............ from question (i)
and PQJAC....... from question (ii)
=SR || PQ [From (i) and (ii)]
aso PQ=SR
.~ PQRS is a parallelogram.
2. ABCD isarhombusand P, Q, R, and S are the mid-points of the sides AB, BC, CD and DA
respectively. Show that the quadrilateral PQRS is a rectangle.
Sol. Given in the question,

S R

ABCD isarhombus and P, Q, R and S are the mid-points of the sides.
AB, BC, CD and DA respectively.

To Prove: PQRS is a rectangle.

Construction: Join AC and BD.

Proof: In ADRS and ABPQ),

DS=BQ

(Halves of the opposite side of the rhombus)
~<SDR = £QBP

(Opposite angles of the rhombus)

DR=BP
(Halves of the opposite sides of the rhombus)
ADRS = ABPQ [SAS Congruency]
RS=PQ [by CPCT]...(1)

In AQCR and ASAPR,

RC=PA (Halves of the opposite side of the rhombus)
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<RCQ = <PAS (Opposite angles of the rhombus)

CQ=AS (Halves of the opposite sides of the rhombus)
AQCR = ASAP [SAS congruency]
RQ=SP [by CPCT] ...(i1)
Now, In ACDB,
R and Q are the mid-points of CD and BC respectively.
= QR|I BD
also, P and S are the mid-points of AD and AB respectively.
= PS|| BD and QR || PS

PQRS is a parallelogram.
aso, «PQR=90°
Now, In PQRS,
RS = PQ and RQ = SP from (i) and (ii)
£Q=90°
PQRS is a rectangle.
3. ABCD is arectangle and P, Q, R and S are mid-pints of the sides AB, BC, CD and DA
respectively. Show that the quadrilateral PQRS is a rhombus.
Sol. Given in the question,

D R C

ABCD is arectangle and P, Q, R and S are mid-points of the sides AB, BC, CD and DA
respectively.

Construction: Join AC and BD.

To prove: PQRS is arhombus.

Proof: In AABC,

P and Q are the mid-points of AB and BC respectively.

PQ || AC and PQ = %AC (mid-point theorem) ...(i)

In AADC

SR||[ACand SR = %AC (mid-point theorem) ...(ii)

So, PQ|| SR and PQ = SR

Asin quadrilateral PQRS one pair of opposite sides is equal and parallel to each other, so it is

a parallelogram.
PS|| QR and PS = QR (Opposite sides of parallelogram) ...(iii)
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Now, In ABCD,
Q and R are mid-points of side BC and CD respectively.

QR || BD and QR = %BD (mid-point theorem) ...(iv)

AC=BD (Diagonals of arectangle are equa) ...(v)
From equations (i), (ii), (iii), (iv) and (v)

PQ=QR=SR=PS
So, PORS is a rhombus. Hence Proved

4. ABCD isatrapezium in which AB || DC, BD isa diagonal and E isthe mid-point of AD. A line

iIsdrawn through E parallel to AB inter secting BC at F. Show that F isthe mid-point of BC.

Sol. Given that,

ABCD is atrapezium in which AB || DC, BD is adiagonal and E is the mid-point of AD.
To Prove: F isthe mid-point of BC.

Proof: BD, intersected EF at G.

In ABAD,

E is the mid-point of AD and aso EG || AB

Thus, G is the mid-point of BD (Converse of mid-point theorem)

Now, In ABDC

G isthe mid-point of BD and aso GP || AB || DC.

Thus, F is the mid-point of BC (Converse of mid-point theorem).

5. 1n a paralldlogram ABCD, E and F are the mid-points of ssdesAB and CD respectively. Show

that the line ssgments AF and EC trisect the diagonal BD.
F C

v
LX

Sol. Given that,

6

ABCD is a parallelogram. E and F are the mid-points of sides AB and CD respectively.
To show: AF and EC trisect the diagonal BD.
Proof: ABCD is a parallelogram,
AB | CD
aso, AE| FC

Now, AB=CD (Opposite sides of parallelogram ABCD)
EduCart MATHEMATICS Class IX
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= EAB = 1CD
2 2

= AE=FC (E and F are mid-points of side AB and CD)
AECF is a paralelogram (AE and CF are paralel and equal to each other)

AP|| EC (Opposite sides of a parallelogram)
Now, In ADQC
F is the mid-point of side DC and FP || QC

(asAF || EC)

Pis the mid-point of DQ (Converse of mid-point theorem).
= DP=PQ ...»I)
Similarly, In AAPB,
E is mid-point of sde AB and EQ || AP (asAF || EC)
Q is the mid-point of PB (Converse of mid-point theorem)
= PQ = QB ...(i1)
From equations (i) and (ii)

DP= PQ = BQ
Hence, the line segments. AF and EC trisect the diagona BD. Hence Proved

6. ABC isatriangleright angled at C. A line through the mid-point M of hypotenuse AB and
paralld to BC intersectsAC at D. Show that :

(i) D isthe mid-point of AC

(i)MD LAC

(iii)CM = MA = %AB

Sal. (i) In AABC, M is the mid-point of side AB. According to question given that,
MD || BC
AD=DC (Converse of mid-point theorem)
Therefore, D is the mid-point of side AC.

(ii) Let, M is the line drawn parallel to side BC and AC is the transversal. (Given)

«1 = <C(Corresponding Angles)
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or £1=90° [+ £C =90°]
Therefore MD _L AC.
(iii)In AAMD and ACMD.
1= .2=90°
AD=DC
and MD =MD
Therefore, AAMD = ACMD
AM =CM
Given that, M is the mid-point of side AB.

AM = %AB (i)

From equation (i) and (ii)
CM =AM = %AB

8 EdulCart MATHEMATICS Class IX
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Exercise—9.1

1. Recall that two circles are congruent if they have the same radii. Prove that equal chords
of congruent circles subtend equal angles at their centres.

2. Prove that if chords of congruent circles subtend equal angles at their centres, then the
chords are equal

Exercise — 9.2

1. Two circles of radii 5 cm and 3 cm intersect at two points and the distance between their
centresis 4 cm. Find the length of the common chord.

Sol. Let O and O' be the centres at the circles at radii 5 cm and 3 cm, respectively.

Let AB be their common chord.
A

B
Given, OA =5cm, OA =3 cmand OO' =4 cm
-~ AO2+002=32+42=9+16—-25=0A2
.~ OO'A is aright angled triangle and right angled at O'
Area of AOO'A = % x O'A x O0'

-1x3x4
2

=6 sg. units ...(i)

AlsoAreaof AOOA = % x 00' x AM

x4 x AM = 2AM ...(ii)

N |-

From egs. (i) and (ii), we get
2AM =6
= AM =3
Since, when two circles intersect at two points, then their centre lie on the perpendicular
bisector of the common chord.
AB=2xAM =2x3=6Ccm
2. If two equal chords of a circle intersect within the circle, prove that the segments of one
chord are equal to corresponding segments of the other chord.

Sol. Given: MN and AS are two chords at acircle with centre O, AS and MN intersect at Pand MN
=AB
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Toprovee MP=PB and PN =AP
Construction: Draw OD L MN and OC _L AB. Join OP

Proof: - DM=DN= XMN _ _
2 (Perpendicular from centre bisects the chord)
MD = BC and DN = AC ...(i) (- MN =AYS)
In AODP and AOPC
OD =0C (Equal chords at a circle are equidistant from the centre)
~0DP= ~0OCP
OP= 0P (Common)
.~ RHS criterion of congruence,
AODP = AOCP

.~ DP=PC (By CPCT) ...(ii)
On adding eqg. (i) and (ii), we get
MD + DP=BG + PC
MP=PB
On subtraction eq. (ii) from eq. and (i), we get
DN -DP=AC-PC
PN =AP
Hence, MP = PB and PN = AP are proved.
3. If two equal chords of a circle intersect within the circle, prove that the line joining the
point of intersection to the centre makes equal angles with the chords.
Sol. Given: RQ and MN are chords at a with centre O. MN and RQ intersect at P and MN = RQ
To prove: LOPC = £OPB

54 Q
Sl
Construction: Draw OC L RQ and OB L MN.

Join OP.
Proof: In AOCP and AOBP, we get
~Z0CP= /0OBP (Each =90°)
OP=OP (Common)
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OC=0B (Equal chords at a circle are equidistant from the centre)
.~ By RHS criterion of congruence, we get
AOCP = AOBP
~0OPC = £OPB (By CPCT)

4. If a line intersects two concentric circles (circles with the same centre) with centre O at A,

B, C and D, prove that AB = CD.
‘D
A

Sol. Let OP be the perpendicular from O on line 1.
Since, the perpendicular from the centre at a circle to a chord.

L0,

~ A\ BN_P_C /D

Now, BC is the chord of the smaller circle and OP _L BC.

.~ BP=PC (i)
Since, AD isachord at the larger circle and OP _L AD.
AP=PD (i)

On subtracting Eq. (i) from Eq. (ii), we get
AP-BP=PD -PC
= AB=CD Hence Proved
5. Three girls Reshma, Salma and Mandip are playing a game by standing on a circle of
radius 5m drawn in a park. Reshma throws a ball to Salma, Salma to Mandip, Mandip to
Reshma. If the distance between Reshma and Salma and between Salma and Mandip is
6m each, what is the distance between Reshma and Mandip ?
Sol. Let O be the centre at the circle and Reshma, Salma and Mandip are represented by the points
P, Sand M respectively.
Let RP= XM

(Reshma) (Sama)
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Area of AQRS = % X X X 5= 5—2" ()

(*- In ORM, RM is a chord therefore OP L RM)
Again, Areaof AQRS = % x RS x ON

x6x4 =12 (D))

N~

[ RSisachord, therefore ON _L RS.
In right ARON, QR? = RN? + NO? = 52 = 32 + NO?

= NO?=25-9=16 = NO =4 cm]
From eqg. (i) and (ii), we get

X =12

2

= x= 24
5

Since, Pis the mid-point of RM
RM = 2RP = 2><2—54

:4—8:9.6m
5

Hence, the distance between Reshma and Mandip is 9.6 m.

6. A circular park of radius 20 m is situated in a colony. Three boys Ankur, Syed and David
are sitting at equal distance on its boundary each having a toy telephone in his hands to
talk each other. Find the length of the string of each phone.

Sol. Let Ankur, Syed and David standing on the point P, Q and R.

Let PQ= QR =PR =X
P (Ankur)

Q
(S/ed (David)

Therefore, APQR is an equilateral triangle. Drawn atitudes PC, QD and RN from vertices to
the sides of a triangle and intersect these altitude at the centre at a circle.
As PQR is an equilateral, therefore these altitudes bisects their sides,
In APQC, PQ?=PC?+ QC?
(By Pythagoras theorem)

2
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(-~ PM =radius = 20 cm)
In AQCM, QM?=QC? + MC?

2 2
2 [X NES
(20 = (2) +( > 20)
2 2
400 = X7+3%—2of3+ 400

0= x*-20/
X2 = 20V
X= 20V3

Hence, PQ=QR=PR =203 m

Exercise — 9.3

1. In figure below, A, B and C are three points on a circle with centre O such that /BOC =
30° and ZAOB = 60°. If D is a point on the circle other than the arc ABC, find ZADC.

o

0]

Sol. .. LAOC= LAOB + ~BOC
= 60P + 30° = 90°
.~ Arc ABC makes 90° at the centre of the circle.

ADC = %onc
(-~ The angle subtended by an arc at the centre is double the angle subtended by it any part of the
circle))
= 1 x90°=45°
2
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2. A chord of a circle is equal to the radius of the circle. Find the angle subtended by the

chord at a point on the minor arc and also at a point on the major arc.

Sol. Let BC be chord, which is equal to the radius. Join OB and OC.

Sol. .-

6

A

\ N
X~

M
Given, BC=0B =0C
.~ AOBC is an equilateral triangle «BOC = 60°

BAC= 1 _BoC

x 60° = 30°

Nl N

(-~ The angle subtend by an arc at the centre is double the angle subtended by it any part of
the circle.)
Here, AMC is a cyclic quadrilateral.
. «BAC + «.BMC = 180°
(- Inacyclic quadrilateral the sum of opposite angles is 180°)
= ~«BMC =180° — 30°
= 150°
In figure below, Z/PQR = 100°, where P, Q and R are points on a circle with centre O.
Find ZOPR.

/POR= 2/PQR = 2 x 100° = 200°
(Since, the angle subtended by the centre is double he angle subtended by circumference)
Since, In AOPR, £/POR = 360° — 200° = 160° ...(i)
Again, AOPR, OP= OR(Radii of the circle)

~0OPR = </ORP

(By property of isosceles triangle)

In APOR, LOPR + LORP + </POR = 180° ...(ii)
From eg. (i) and (ii), we get
~Z0OPR + ~OPR + 160° = 180°
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4.

Sol. -

Sol. .-

7

2-0PR = 180° — 160° = 20°
~ZOPR = 120°cirde2 = 10°
In figure below Z/ABC = 69°, ZACB = 31°, find Z/BDC.
D

«BDC= «BAC ...(I) (Since, the angles in the same segment are equal)
Now, in AABC
. A+ B+ ~C=180°
= A +69° + 31° = 180°
= A+ 100° = 180°
A= 180° — 100° = 80°
= «BAC = 80°
.~ From eq. (i) «BDC = 80°
In figure below, A, B, C and D are four points on a circle. AC and BD intersect at a point
E such that Z/BEC = 130° and ZECD = 20°. Find ZBAC.

<ZAEB = 180° — 130°
= 50° (Linear Pair) ...(i)
= ~CED = Z/AEB =50°
(Vertically opposite)
Agan  <ABD= </ACD (Since, the angles in the same segment are equal)
ZABE = ~<ECD
= <ZABE = 180° ...(ii)
.~ In ACDE
ZA + 20° + 50° = 180° [From eq. (i) and (ii)]
ZA + 70° = 180°
.~ <A =180° — 70° = 110°
Hence  «BAC=110°

EduCart MATHEMATICS Class IX

Click here for all Solved PYQOs & New pattern Q's Educart book



https://amzn.to/431gkE5

6. ABCD is a cyclic quadrilateral whose diagonals intersect at a point E. If Z.DBC = 70°,
ZBAC is 30°, find ZBCD. Further, if AB = BC, find ZECD.

Sol. Angles in the same segment are equal.

~«BDC = «BAC
. «BDC = 30°
In ABCD, we have
.. «.BDC + «.DBC + «BCD = 180° (Given, LOBC = 70° and «BDC = 30°)
.. 30° + 70° + ~.BCD = 180°
- ~«BCD = 180° — 30° — 70° = 80°
If AB = BC, then «.BCA = «.BAC = 80°
(Angles opposite to equal sidesin a triangle are equal)
Now, <ECD = «BCD - «BCA
= 80° — 36P = 50° (- «BCD = 80° and «BCA = 30°)
Hence, «BCD = 80° and LECD = 50°
7. If diagonals of a cyclic quadrilateral are diameters of the circle through the vertices of
the quadrilateral, prove that it is a rectangle.
Sol. Given: Diagonals NP and QM at a cyclic quadrilateral NQPM.

M P
o)
N Q
To prove: Quadrilateral NQM is a rectangle.
Proof: - ON =0OP=QM = OM (Radii circle)
Now, ON=OP= % = <Q
and oM = %MQ
NP=MQ

Hence, the diagonals of the quadrilateral MPQN are equal and bisect each other. So quadrilateral
NQPM is arectangle.
8. If the non-parallel sides of a trapezium are equal, prove that it is cyclic.
Sol. Given: Non-paralel sides PS and BR of a trapezium PQRS are equal.

8 EdulCart MATHEMATICS Class IX
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Sol.

9

To prove: ABCD is acyclic trapezium
Construction: Draw SM _L PQ and RN _L PQ.
Proof: In ASMP and ARNQ, we et SP = AQ (Given)
ZSMP = ~<RNQ (Each = 90°) and SM = RN
(.~ Distance between two parallel linesis always equal)
.~ By RHS criterion, we get ASMP = ARNQ

So, £P=Q (By CPCT)
and ZPSM = Z/QRN
Now, /PSM = Z/QRN

90° + £PSM = 90° + QRN (Adding both sides 90°)
So, /PSR = ZQRS
e, S= /R

Thus,/P= £Q and 4R = £S ...(i)
s LP+H LQ+ LR+ LS=360°
(-~ Sum of the angles of a quadrilateral is 360°)
2S5+ Q= 360° [From eqg. (i)]
£S+ D =180°
Hence, PQRS is a cyclic trapezium.
Two circles intersect at two points B and C. Through B, two line segments ABCD and

PBQ are drawn to intersect thecirclesat A, D and P, Q respectively. Prove that ZACP =
ZQCD.

Given: Two circles intersect at two points B and C. Through B two line segment ABD and
PBQ are drawn to intersect the circlesat A, D and P, Q, respectively.

To prove: LACP= _2QCD

Proof: In circle, L/ACP = _ZABP ...(i) (Angles in the same segment)
Incircle 11, £QCD = £QBD ...(ii) (Anglesin the same segment)
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10.

Sol.

11.

Sol.

12.
Sol.

10

<ZABP= ~2QBD (Vertically opposite angles)
From eqg. (i) and (ii), we get L/ACP = QCD
If circles are drawn taking two sides of a triangle as diameters, prove that the point of
inter section of these circles lie on the third side.

Given: Two circles are drawn with sides AC and AB at AABC as diameters. Both circles
intersect each other at O.

To prove: D lieson BC.
Construction: Join AD.
Proof: Since, AC and AB are the diameter of the two circles.
<ZADB =90° ...(i)
(.~ Anglesin a semi-circle)
and ZADC=90° ..(ii)
(Anglesin a semi-circle)

On adding eqg. (i) and (ii), we get

ZADB + LADC =90°+90° = 180°
Hence, BCD is a straight line.
So, D lieson BC.
ABC and ADC aretwo right triangles with common hypotenuse AC. Provethat ZCAD =
ZCBD.
Since, ZL<ADC and AABC are right angled triangles with answer common hypotenuse.

A D

B C

Draw a circle with AC as diameter passing through B and D. Join BD.
-+ Angles in the same segment are equal.
~CBD = LCAD
Prove that a cyclic parallelogram is a rectangle.
Given: PQRS is a parallelogram inscribed in a circle.
To prove: PQRS is a rectangle.
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P Q

Proof: Since, PQRS is a cyclic quadrilateral.
. P+ R =180° ...(I) (-~ Sum of opposite angles in a cyclic quadrilateral is 180°)
Put ZP= R ..(i) (-~ In a|lgm opposite angles are equal)

From eqg. (i) and (ii), we get
P=,/R=090°

Similarly, Z2Q=,5=90°
.~ Each angle of PQRS is 90°.
Hence, PQRS is a rectangle.
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Exercise—10.1

1. A traffic signal board, indicating ‘SCHOOL AHEAD”, is an equilateral triangle with side ‘@’
Find the area of the signal board, using Heron’s formula. If its perimeter is 180 cm, what will
be the area of the signal board ?

Sol. Let each side of equilateral triangle be a semi-perimeter
(S) — at+a+a

To find area of triangle, when its perimeter
=180 cm.

= a+a+a=180cm
= az 190
3

=60 cm
Required area = ?az
= %xGOZ cm?

= %x 60x 60 CM?

= 900.3 cm?
2. The triangular side walls of a flyover have been used for advertisements. The sides of the walls
are 122 m, 22 m and 120 m. The advertisements yield an earning of I 5000 per m? per year.

A company hired one of its walls for 3 months. How much rent did it pay ?

€°9
o)
122m20m @/ %
/@
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Sol. Let sides are,

a=122 m,
b=22m,
c=120m
then, g= atbtc
2
— 122+ 22+ 120
2
=132 m

Area of triangular wall = {/s(s—a)(s—b)(s—¢)
(by Heron's formula)

= J132(132- 122)(132 22)(132 120)n?

= J132x10< 11& 12M?
= 1320 m?
Rate of hiring = I5000 per m? per year

Total rent for 3 months = ?(SOOOx 1320&1—32J

=316,50,000
3. There is a slide in a park. One of its side walls has been painted in some colour with a message
“KEEP THE PARK GREEN AND CLEAN?”. If the sides of the wall are 15 m, 11 m and 6 m,
find the area painted in colour.

KEEP THE PARK
GREEN AND CLEAN

15 m

Sol. Let sides are:

a=15m,

b=11m,
c=6m

then, s= a+b+c
2

— 15+11+ 6
2
=16m

The required area, using Heron's formula
= Js(s—a)(s-b)(s—c)
= J/16(16- 15)(16- 11)(16 6)

= J/16x1x 5¢< 10
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=4x5x o m?
=202 m?

4. Find the area of a triangle two sides of which are 18 cm and 10 cm and the perimeter is 42
cm.
Sol. Let a, b and c be the sides of triangle
then,
a=18 cm,
b=10cm
and a+b+c=42cm
c=42-a-b
= C=(42-18-10)cm
=14 cm

Now, s:%(a+b+c)

=1 x42cm
2

=21cm

s—a=(21-18) cm
=3cm

s—b=(21-10) cm
=1lcm

and s—c=(21-14) cm
=7cm
Area of triangle = /s(s—a)(s—b)(s—¢)

= 21x 31K 7
= BxTx 31k 7
=3 x 711 cm?
= 2111 cm?

5. Sides of a triangle are in the ratio of 12 : 17 : 25 and its perimeter is 540 cm. Find its area.
Sol. Perimeter of triangle = 540 cm
Let sides of triangles be
a=12x,
b=17x
C = 25X
Now, a+b+c=540
12x + 17x + 25x = 540
54x = 540
x=10
a=12x
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=12x 10
=120 cm
b=17x
=17 x 10
=170 cm
Cc = 25X
=25x10
= 250 cm
_ a+b+c
2
= %)
2
=270 cm
.~ Areaof triangle = s(s-a)(s-b)(s—c)

= /270(270- 120)(276 170)(270 2500m?

= /270x 150< 10& 20CM?

= J9x3x10x B¢ 3 1 1& 18 10 2om?
=9 x 10 x 10 x 10 cn??
= 9000 cm?
6. An isosceles triangle has perimeter 30 cm and each of the equal sides is 12 cm. Find the area
of the triangle.
Sol. According to question, Perimeter of triangle = 30 cm

i.,el2cm+ 12 cm + X =30 cm

or 24cm+x=30cm

or x=30cm—-24cm
X=6cm

.~ Semi-perimeter of triangle
— 12+12+ 6
(9 = 22

- 30
2
=15 cm.

12 cm 12 cm

B x C
According to Heron's Formula, area of triangle
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= Js(s—a)(s-b)(s—c)

= J15(15- 12)(15 12)(15 6)
= J15x 3x 3x 9 CM?

= J15x3x 3 3 2 CM?

= 3 x 315 cnm?

=915 cm?
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1. Diameter of the base of a cone is 10.5 cm and its dant height is 10 cm. Find its curved
surface area.
Sol. Given, diameter of the base of a cone (d) = 10.5 cm

So, radius (r) = %’5 =525cm

and dant height (1) = 10 cm

Now, curved surface area of cone = nrl
22

= 7><5.25>< 10
=22x0.75% 10
= 165 cm?

2. Find the total surface area of a cone, if its dant height is 21 m and diameter of itsbaseis
24 m.

Sol. Given, slant height of cone (1) =21lm
and, diameter of the base of cone (d) =24 m

and, radius (r) = 2—24 =12m

Now, total surface area of cone = ar(l +r)

= 272><12(21+ 12)

= %?x12x33

= 1244.57 m?
3. Curved surface area of a coneis 308 cm? and its slant height is 14 cm. Find
(i) radius of the base and (ii) total surface area of the cone.
Sol. (i) Given, dant height of cone (I) = 14 cm
and curved surface area of cone = 308 cm?
nrl = 308

272><r><14 =308

(= 308x7
22% 14
Hence, radius of the base of the coneis 7 cm.

(if) Total surface area of the cone = ar(l +r)

272>< 7014+ 7)

=7cm

22><7><21
7

= 462 cm?
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4. A conical tent is 10 m high and the radius of its baseis 24 m. Find :
(i) dlant height of the tent.

(i) cost of the canvasrequired to make thetent, if the cost of 1 m? canvasis? 70.
Sol. Given, height of conical tent (h) = 10 m
and radius of the base of the conical tent (r) = 24 m

(i) Now, dant height, AR

= J(10) + (247
= 100+ 576
= /676
=26m

(if) Curved surface area of the conical tent = 7l

= %x 24x 26

_ 13728
7

13728 : :
Therefore, = m? canvas is required to make

the tent.
13728

Now, required total cost = T0x==
=3137280
5. What length of tarpaulin 3 m wide will be required to make conical tent of height 8 m
and base radius 6 m? Assume that the extra length of material that will be required for
stitching margins and wastage in cutting is approximately 20 cm (Use : T = 3.14).
Sol. Given, height of conical tent (h) =8 m
and radius of the base of the conical tent (r) =6 m

Now, slant height, | = Vh?+r?
= 64+ 36
= 100
=10m
Now, curved surface area of cone = 7l
=314 x6x 10
=188.4 m?
Therefore, required area of tarpaulin to make the conical tent is 188.4 m?.
.~Length of tarpaulin = frea
width
=24 =628m
2 EduCart MATHEMATICS Class IX
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Sol.

Sol.

8.

3

Now, extra length for stitching margins and wastage in cutting = 20 cm = 0.2 m
Hence, required total length of tarpaulin = 62.8 + 0.2
=63m
The dlant height and base diameter of a conical tomb are 25 m and 14 m respectively.
Find the cost of white-washing its curved surface at the rate of ¥ 210 per 100 m2
Given, dlant height of conical tomb (I) =25 m
and base diameter of conical tomb (d) = 14 m

So, baseradius(r) = 174 =7m

Now, curved surface area of the conical tomb

= rl

= %?x?xZS

= 550 m?
Now, rate of white washing= 3210 per 100 m?
.~ Required total cost for white washing

_ 210x 550

100

=31155
A joker’scap isin theform of aright circular cone of base radius 7 cm and height 24 cm.
Find the area of the sheet required to make 10 such caps.
Given, base radius of conical joker'scap (r) = 7 cm
and height of conical joker's cap (h) = 24 cm

Now, slant height | = vh?+r?

= \J(24Y + (77
= \/576+ 49
= J625
=25cm

Now, curved surface area of cone = zrl

= ng?xZS
7

= 550 cm?
Therefore, required area of sheet of make a cap
= 550 cm?
Hence, required total area of sheet to make 10 such caps
= 10 x 550 = 5500 cnv?
A bus stop is barricaded from the remaining part of the road, by using 50 hollow cones
made of recycled cardboard. Each cone has a base diameter of 40 cm and height 1 m. If the
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outer side of each of the conesisto be painted and the cost of painting isI 12 per m?, what
will be the cost of painting all these cones ?
(Use: m = 3.14 and take y/1.04 = 1.02)

Sol. Given, base diameter of a cone (d) = 40 cm

So, base radius of the cone (r)= 4—20 =20cm

=0.2m
and height of thecone (h)=1m
Now, slant height

| = Jh2+r2
— ()% +(0.2¢
= J1+0.04
= J1.04

=102m
Now, curved surface area of the cone = 7rl
=314 x0.2x1.02
= 0.64056 nv?
Rate of painting acone =312 per m?
.~ Cost of painting such 50 cones = 50 x 12 x 0.64056
=3384.34

1. Find the surface area of a sphere of radius:

(i) 10.5cm (i) 5.6cm (i) 14 cm
Sol. (i) Given, radius (r) =10.5cm
.. Surface area of sphere = 4mr?
22
= 4><7><(1O.5)2
=4 x22x15x 105
= 1386 cm?
(i) Given, radius(r) =5.6 cm
.~ Surface area of sphere = 4nar?

= 4><272><(5.6)2

=4x22%x08x56
= 394.24 cm?
(iii) Given, radius (r) =14 cm
.. Surface area of sphese = 4nr?
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= 4><272>< (14)2

=4 x22%x2x%x14
= 2464 cm?
2. Find the surface area of a sphere of diameter :
(i) 14cm (i) 21em (i) 3.5cm
Sol. (i) Given, diameter = 14 cm

then radius (r) = 134 =7cm

.. Surface area of sphere = 4nr?
= 4><272><(7)2
=4x22x7
= 616 cn?

(i) Given, diameter = 21 cm
then  radius(r) = %1 =10.5 cm
.~ Surface area of sphere = 4nar?

= 4><272>< (10.5%

=4 x22x15x105
= 1386 cnm?
(iii) Given,  diameter = 3.5 cm

then  radius(r) = 375 cm
.. Surface area of sphere = 4mr?
2
=] 4><2—2><(£3)
77\ 2
= 4><2—2><3—'5><15
7727 2
= 38.5 cm?

3. Find thetotal surface area of a hemisphere of radius 10 cm. (Use: n = 3.14)
Sol. Given, radius of hemisphere (r) = 10 cm
.. Total surface area of hemisphere = 3xr?
= 3 x 3.14 x (10)?
= 942 cnv?
4. The radius of a spherical balloon increases from 7 cm to 14 cm as air is being pumped
into it. Find the ratio of surface areas of the balloon in the two cases.
Sol. Casel : radius of spherica balloon (r,)) =7 cm
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.. Surface area of the baloon (S) =4nr ?

22 5
= 4x—x(7
= (7)

= 616 cn??
Casell : radius of spherica baloon (r,) = 14 cm

.. Surface area of the balloon (S) =4
22

= 4><7><(14)2
= 2464 cm?
Now, requiredratio=S, : S,
= 616 : 2464
=1:4
5. A hemispherical bowl made of brass has inner diameter 10.5 cm. Find the cost of tin-
plating it on the inside at the rate of ¥ 16 per 100 cm?2.
Sol. Given, inner diameter of hemispherical bowl (d)
=10.5cm
then, inner radius of hemispherical bowl (r)
2
=525cm
Now, inner curved surface of the hemispherical bowl
= 2mr?
22
= 2><7><(5.25)2

=2x22x%0.75x 525
= 173.25 cm?
Rate of cost of tin-plating the bowl = %16 per 100 cm?

16x173.25

.~ Total cost of tin-plating the bowl! = 100

=327.72
6. Find theradius of a sphere whose surface area is 154 cm>.
Sol. Given, Surface area of sphere = 154 cm?
y 4mr? = 154

4><272><r2 =154

2 154x7_ 49
4x22 4

49
4

r

©

r =

r= 3.5¢cm

N~
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Sol.

Sol.

Hence, radius of sphereis 3.5 cm.

The diameter of the moon is approximately one fourth of the diameter of the earth. Find
theratio of their surface areas.

Let, diameter of the earth is d unit.

then, radius of the earth (r,)= % unit

Now, diameter of the moon= % unit

then, radius of the moon (r,)= %2 = % unit

Now, required ratio = Surface area of earth : Surface area of moon
=4mr *: Anr?

A hemispherical bowl is made of stedl, 0.25 cm thick. The inner radius of the bowl is5 cm.
Find the outer curved surface area of the bowil.
Given, inner radius of hemispherical bowl (r)
=5cm
and thickness= 0.25 cm
then outer radius of hemispherical bowl (R)
=5+ 0.25
=525cm
.~ Outer curved surface of hemispherical bowl
= 27R?
= 2><272><(5.25)2

= 173.25 cm?

9. Aright circular cylinder just encloses a sphere of radiusr (see Fig. 11.10). Find
() surface area of the sphere,

(i) curved surface area of the cylinder,

(i) ratio of the areas obtained in (i) and (ii).

7
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1. Find the volume of theright circular cone with :
(i) radius6cm, height 7.cm
(ii) radius 3.5 cm, height 12 cm
Sol. (i) Given, radius (r) = 6 cm
and height (h) =7 cm

1
.~ Volume of the cone = 5nrzh

= l><2—2><(6)2 x7
3 7

= E><22>< 6x 6
3

= 264 cnv?
(i) Given, radius (r) = 3.5 cm
and height (h) =12 cm

d
.~ Volume of the cone= 5nrzh

1 22
= —x—x(3.5¢x12
3 7 ( )2

= %XZZX 0.5 3.5¢ 12

= 154 cm?
2. Find the capacity in litres of a conical vessel with :
(i) radius7cm, dant height 25 cm
(ii) height 12 cm, dlant height 13 cm
Sol. (i) Given, radius (r) =7 cm

and slant height (1) =25 cm
Now, [2=h?+ r?
h2 = |2 —r2
h = (25F - (7F
= /625- 49
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= /576

=24 cm
.~ Capacity of conical vess = %nrzh
1.2

= —><—2><(7)2><24
3 7
1

= §><22>< < 24

=1232 cm?

= 2% jitres
1000 [~ 1000 cm? = 1L ]

= 1.232 litres
(ii) Given, height (h) =12 cm
and dant height (I) = 13 cm
Now, 2=h?+r2
r2=12-n
r = @3y - (12f
= 169- 144
= 25

=5cm
.~ Capacity of conical vessel= %nrzh

= l><2—2>< (5)°x12
3 7

= E><2—2><25>< 12
3 7

_ 2200
7
2200

~ 7x1000 [-- 1000 cm? = 1 litre]

1.1 ,.
=3 litres

3. The height of a coneis 15 cm. If its volume is 1570 cm3, find the radius of the base. (Use

: = 3.14)
Sol. Given, height of a cone (h) =15cm
and volume of the cone = 1570 cm?®

:_13m2h = 1570

:—13><3.14><r2>< 15= 1570
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15.7 x r2= 1570
_ 1570

r2= =——-=100
15.7
r = 4100 = 10 cm

Hence, radius of the base of the coneis 10 cm.
4. If the volume of a right circular cone of height 9 cm is 48 7 cm?, find the diameter of its

base.
Sol. Given, height of a cone (h) =9 cm
and volume of the cone = 487 cm®

%nrzh = 487

%nr2x9 = 481

3nr?=48r
r2=16
r=+16 =4cm
Now, required diameter =2X%Xr
=2%x4=8cm

5. A conical pit of top diameter 3.5 m is 12 m deep. What is its capacity in kilolitres ?
Sol. Given, diameter of conical pit (d) = 3.5cm
So, radius of conical pit (r)= 375 m
and height of conical pit (h) =12 m
.~ Capacity of the conical pit = :—131tr2h
2
= 1><2—2><(3—5) x12
3777\ 2
=385m?
= 38.5 kilolitre [ 1 m3=1Kkilolitre]
6. Thevolume of aright circular cone is 9856 cm?, If the diameter of the base is 28 cm, find :
(i) height of the cone
(ii) slant height of the cone
(ii1) curved surface area of the cone
Sol. Given, diameter of the base of a cone (d) = 28 cm

then, radius of the base of a cone (r) = 2—28 =14 cm

(i) Volume of cone = 9856 cm?
Smrh = 9856
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Sol.

Sol.

11

1 22 5 _
5><7><(14) xh = 9856

%xzzx 28xh = 9856

_ 9856x 3 _
h= o 28 =48 cm

Hence, height of the cone is 48 cm.
(i) | = JnZir?
= /2304+ 196
= /2500
=50cm

Hence, slant height of the cone is 50 cm.
(iii) Curved surface area of the cone = nrl

= 272><14>< 50

=22x2x50

= 2200 cm?
A right triangle ABC with sides 5 cm, 12 cm and 13 cm isrevolved about the side 12 cm.
Find the volume of the solid so obtained.
Given aright triangle ABC with sides 5 cm, 12 cm and 13 cm. It is revolved about the side 12
cm, then the solid is aright circular cone obtained with radius (r) = 5 cm and height (h) = 12
cm.

1
Volume of cone = 5nrzh

= %nx(5)2x12

=100z cm?®
If the triangle ABC in the Question 15 above is revolved about the side 5 cm, then find
the volume of the solid so obtained. Find also the ratio of the volumes of the two solids
obtained in Questions 15 and 16.
Given aright triangle ABC with sides 5 cm, 12 cm and 13 cm. It is revolved about the side 5

EdulCart MATHEMATICS Class IX

Click here for all Solved PYQOs & New pattern Q's Educart book



https://amzn.to/431gkE5

cm, then the solid is aright circular cone obtained with radius (r) = 12 cm and height (h) =5
cm.

1
Volume of cone = 5nrzh

= %RX(].Z)Z x5

= 240 cm?
Now, required ratio = 100z : 240w =5: 12
9. A heap of wheat isin the form of a cone whose diameter is 10.5 m and height is3 m. Find
its volume. The heap is to be covered by canvas to protect it from rain. Find the area of
the canvas required.
Sol. Given, diameter of the heap of wheat (d) = 10.5 m

So, radius (r) = %‘5 =525m

and height of the heap of wheat (h) = 3 cm
Volume = %nrzh

1 22
= —x—x(5.25Y x 3
37X Y

= %XZZX 0.75¢ 5.2% 3

= 86.625 m?
Now, I = Jh +r?

— (3?2 +(5.25¢
= J9+27.562¢
= /36.5625

=6.05m

Now, required area of the canvas to cover it
= curved surface area
= mrl

= 272><5.25>< 6.05

= 99.825 nv?
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1. Find the volume of a sphere whoseradiusis:
(i) 7 cm (i1)0.63 cm
Sol. (i) Given, radius(r)=7cm

4
. Volume of sphere = 5nr3

4 22 3
—x—x(7
3 7 )

ﬂ>< 22x 49
3

4312

3
— 1 3
= 1437, cm
(ii) Given, radius(r)=0.63m
3

. Volume of sphere = gnr

4 22
= —x—x(0.63
3% 7 x( )

%X 22x0.0% 0.6% 0.6

4 x 22 x 0.03 x 0.3969

= 1.05 m3 (approx.)
2. Find the amount of water displaced by a solid spherical ball of diameter :
(i) 28cm (i) 0.21 cm

Sal. (i) Given, diameter of spherical ball (d) = 28 cm
then radius of spherical ball (r) = 278 =14 cm

Now, Volume of spherical ball = %nr3

= 4,22, 14y
3 7

= ﬂ><2—2><14>< 14x 14
3 7

_ 34496

3
_ 2 3
= 11498§ cm

Hence, 114982 cm?® amount of water displaced by
3 the ball.

(if) Given, diameter of spherical ball (d) = 0.21 cm
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then radius of spherical ball (r) = 0721 m
Now, Volume of spherical ball = gnr3

4 22 (021}
= —X—X| —
3777 2

3 7 2 2 2

= 0.004851m3
Hence, 0.004851m?® amount of water displaced by the ball.
3. The diameter of a metallic ball is 4.2 cm. What is the mass of the ball, if the density of
the metal is 8.9 g per cm? ?
Sol.Given, diameter of metallic ball = 4.2 cm

then, radius of metallic ball (r) = 472 =21cm

4
—mr
3

4 22
= —x—x(2.1
3 7 ( )3

Volume of the ball

= 38.808 cm?
Now, density of the metal = 8.9 g per cm?®
Therefore, mass of the ball = 8.9 x 38.808
=345.39¢
4. The diameter of the moon is approximately one-fourth of the diameter of the earth. What
fraction of the volume of the earth is the volume of the moon ?
Sol. Let, diameter of the earth is d unit.

then, radius of the earth (r )= % unit

and, diameter of the moon = % unit

then, radius of the moon (r,)= %2 = % unit

“
Volume of the earth_ 3¢

Volume of the moon 4 3
o 110

3
Volume of the earth_ [ 1y

Volume of the moon r

Volume of the earth_
Volume of the moon

d
2
< | =64
96
8
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Sol.

Sol.

Volume of the moon = 6—14 Volume of the earth

Hence, Volume of the moon is 1 of the Volume of the
64 earth.

How many litres of milk can a hemispherical bowl! of diameter 10.5 cm hold ?
Given, diameter of hemispherical bowl = 10.5 cm

then, radius of hemispherical bowl = %5 = 5.25 cm

Zard
3

Volume of the bowl

2 22
= —x—x(5.25
3 7 ( f

= 303.1875 cm?®
_ 3031875 ..
1000 [~ 1000 cm?® = 1 litre]
= 0.303 litres
Hence, 0.303 litres of milk can be hold by the bowl.
A hemispherical tank ismade up of an iron sheet 1 cm thick. If theinner radiusis 1 m. then
find the volume of the iron used to make the tank.
Given, inner radius of hemispherical tank (r) =1 m
and thickness () =1 cm=1.01 m
then, outer radius of hemispherical tank (R) =r + t
=1+0.01=001m
Now, volume of iron used to make the tank

= Quter volume of the tank — Inner volume of the tank

= EnRS—gnr
3 3

3

2 3 .3
= —nR"-r
3[ ]

2 22
= §X7[(1'01)3‘ @?]

= ﬁx0.030301
21

= 0.6348 m? (approx.)

7. Find the volume of a sphere whose surface area is 154 cm>.
Sol. Given, Surface area of sphere = 154 cm?

15

4mr? = 154
4><272><r2 =154

(2= 154<7_ 49

4x22 4
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r= [9_7
4 2
r=35cm

4
Now, Volume of sphere= §nr3

4 22
—x—x(3.5
3 7 ( )3

= ﬂ><£2><3.5>< 3.5« 3.5
3 7

539

3
2 179% cm?
8. Adomeofabuildingisintheformof ahemisphere.Frominside,it waswhitewashed at thecost of

% 4989.60. If the cost of the white washing isX 20 per square metre, find the :
(i) inside surface area of the dome.

(it) volume of the air inside the dome.

Sol. Given, total cost of white washing inside the hemispherical dome =X 4989.60

and rate of cost of white washing inside the hemispherical dome =3 20 per m?
Total cost
Rate

(i) .- Inside surface area of the dome =

_ 4989.60
20
= 249.48 m?
(if) Now, inside surface area of hemispherical dome
= 249.48 v
2nr? = 249.48

zxz72><r2 = 249.48

(2= 24948 7_o0 o
2x 22
r= 43969 =6.3m
-~ Volume of the air inside the dome
= g11:r3
3
2 22
= —x—x(6.3
37 (637
44

= —X6.3x6.3% 6.3
21
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= 523.9 m? (approx.)

9. Twenty seven solid iron spheres, each of radiusr and surface area S are melted to form a
sphere with surfacearea S'. Find the:

(i) radiusr’ of the new sphere.

(ii) ratioof Sand S

Sol. Given, radius of a solid iron sphere =r

and surface area of solid iron sphere =S

: 4
Now, volume of iron sphere = gnr3

then, volume of 27 iron spheres = 27><gnr3

= 36 ar?
(i) 27 iron spheres are melted to form a new sphere whose radius r'.

.~ Volume of 27 sphere = Volume of new sphere
367m° = Sr(r)?

3
(r'?= —3612 X3_on3
m

rr=32n® =3
Hence, radius of the new sphere is 3r.
(if) Surface area of airon sphere (S) = 4ar?
and Surface area of new sphere (S) = 4na(r')?
= 4m(3r)?
=4 x 9r?
= 36712
Required ratio=S: S
= 4mr? : 3672
=1:9
10. A capsule of medicineisin the shape of a sphere of diameter 3.5 mm. How much medicine
(in mm?3) is needed to fill this capsule ?
17 EdulCart MATHEMATICS Class IX

Click here for all Solved PYQOs & New pattern Q's Educart book



https://amzn.to/431gkE5

Sol. Given, diameter of a spherical capsule (d) = 3.5 mm

then, radius of the spherical capsule (r) = 375 mm

.~ Volume of the capsule = gnr3

4 22 (35Y%
= —X—X| —
37 7| 2

3 7 2 2 2

= 22.46 mm? (approx.)
Hence, approximate 22.46 mm? medicine is needed to fill the capsule.
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NCERT SOLU
e 2y

What's inside

— Textbook Exercise Q's (solved)



Exercise—12.1

1. A survey conducted by an organisation for the cause of illness and death among the women
between the ages 15 — 44 (in years) worldwide, found the following figures (in %) :

S. No. |Causes Female Fatality
Rate (%)
1. Reproductive health conditions 31.8
2. Neuropsychiatric conditions 25.4
3. Injuries 124
4. Cardiovascular conditions 4.3
5. Respiratory conditions 4.1
6 Other causes 22.0

(i) Represent the information given above graphically.

(if) Which condition is the major cause of women'sill health and death worldwide?

(ii1)Try to find out, with the help of your teacher, any two factors which play a major role in
the cause in (ii) above being the major cause.

Sol. (i) We draw the bar graph of this datain the following steps. The unit in the second column in
the table is percentage.
Step 1 : We represent the cause (variable) on the horizontal axis choosing any scale, since
the width of the bar is not important. But for clarity, we take equal widths for all bars and
maintain equal gaps in between. Let one cause be represented by one unit.
Step 2 : We represent the female fatality rate (value) on the vertical axis. Since, the
maximum female fatality rate is 31.8, we can choose the scale as 1 unit = 5%.
Step 3 : To represent the first cause, i.e., Reproductive health conditions, we draw a
rectangular bar with width 1 unit and height as 31.8 + 5 = 6.36 units.
Step 4 : Similarly, other causes are represented leaving a gap of 1 unit in between two

consecutive bars.

The required bar graph is drawn below :

435
§ 30
o 25
T2
“? 15
v 5
2o
ﬁ% ReproductiveNeuropsychiatric  Injuries  Cardiovascular Respiratory Other
health conditions conditions conditions causes
conditions
Causes >

(if) From graph it is clear that the major cause of women's ill health and death worldwide is
‘Reproductive health conditions'.

(ili)Two factors are uneducated and poor background.
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2. The following data on the number of girls (to the nearest ten) per thousand boys in different
sections of Indian society is given below :

Section Number of Girls Per
Thousand Boys
Scheduled Caste (SC) 940
Scheduled Tribe (ST) 970
Non SC/ST 920
Backward districts 950
Non-backward districts 920
Rural 930
Urban 910

(i) Represent the information above by a bar graph.
(i) In the classroom discuss what conclusions can be arrived at from the graph.

Sol. (i) We draw the bar graph of this data in the following steps. The unit in the second column in

the table is number of girls per thousand boys.

Step 1 : We represent the section (variable) on the horizontal axis choosing any scale, since

the width of the bar is not important. But for clarity, we take equal widths for all bars and

maintain equal gaps in between. Let one section be represented by one unit.

Step 2 : We represent the number of girls per thousand boys (value) on the vertical axis.

Since, the maximum value 1s 940, we can choose the scale as 1 unit = 100.

Step 3 : To represent the first section, i.e., Scheduled caste (SC), we draw a rectangular bar

with width 1 unit and height as 940 ~ 100 = 9.4 units.

Step 4 : Similarly, other sections are represented leaving a gap of 1 unit in between two

consecutive bars.

The required bar graph is drawn below :
1000 a0 90 %0 g % g
9004 ] ] = 1
800
700
600
500
400
300
200

100
0

per thousand boys ——»

Number of girls

SC ST NON BD Non Rura Urban
SCIST
Section——»

(if) We conclude that number of girls per thousand boys are maximum in scheduled tribe (ST)
section whereas minimum in urban section.
3. Given below are the seats won by different political partiesin the polling outcome of a state
assembly elections :
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Political A|B|C|D|E|F
Party
Seats Won 75 |55 |37 |29 |10 |37

(i) Draw a bar graph to represent the polling results.
(i) Which political party won the maximum number of seats ?

Sol. (i) We draw the bar graph of this data in the following steps. The unit in the second column in
the table is seats won by the different political parties.
Step 1 : We represent the political party (variable) on the horizontal axis choosing any
scale, since the width of the bar is not important. But for clarity, we take equal widths for
all bars and maintain equal gaps in between. Let one political party be represented by one

unit.

Step 2 : We represent seats won by the political parties (value) on the vertical axis. Since,
the maximum value i1s 75, we can choose the scale as 1 unit = 10.
Step 3 : To represent the first party, i.e., A, we draw a rectangular bar with width 1 unit and

height as 75 + 10 = 7.5 units.

Step 4 : Similarly, other parties are represented leaving a gap of 1 unit in between two

consecutive bars.

The required bar graph is drawn below :

A

100
90
80 75

T 70+

- 60— 55

(e}

=50

)

§40-

30

20

10
0

37 37
29
H ]
C D E E

A B

(if) From the graph, party A won the maximum number of seats.
4. The length of 40 leaves of a plant are measured correct to one millimetre, and the obtained
data is represented in the following table :

Political party——»

Length (in mm)

118-126
127135
136-144
145-153
154-162
163-171

172-180
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(i) Draw a histogram to represent the given data.
(i) Isthere any other suitable graphical representation for the same data ?
(iii) Is it correct to conclude that the maximum number of leaves are 153 mm long ?
Why?
Sol. (i) The following frequency distribution table by converting the continuous class-intervals :
Length (in mm) Number of Leaves

117.5-126.5 3
126.5 -135.5 5
135.5-1445 9
144.5 - 153.5 12
153.5-162.5 5
162.5-1715 4
171.5-180.5 2

To represent the above data graphically by a histogram, we follow the steps :

Step 1 : We represent the length on the horizontal axis on a suitable scale. We can choose
the scale as 1 unit = 9 mm. Also, since the first class-interval is starting from 117.5 and not
zero, we show it on the graph by marking a kink or a break on the axis.

Step 2 : We represent the number of leaves (frequency) on the vertical axis on a suitable
scale. Since the maximum frequency is 12, we need to choose the scale to accommodate
this maximum frequency.

Step 3 : We now draw rectangles (or rectangular bars) of width equal to the class-size and
lengths according to the frequencies of the corresponding class intervals.

In this way, we obtain the graph as shown below :
14
P 12

10
8
6
4

2

=

117.5126.5 1355 14451535 1625 1715 180.5
Length (in mm) >

Number of |eaves

0 -\

(i) Yes, frequency polygon is another graphical representation for the same data.
(iii)No, because the maximum number of leaves have their lengths lying in the class interval

145-153.
5. The following table gives the life times of 400 neon lamps :
Life Time Number of Lamps
(in hours)
300-400 14
400-500 56
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500-600 60

600-700 86
700-800 74
800-900 62
900-1000 48

(i) Represent the given information with the help of a histogram.

(i) How many lamps have a life time of more than 700 hours ?
Sol. (i) To represent the data graphically by a histogram, we follow the steps :
Step 1 : We represent the life time on the horizontal axis on a suitable scale. We can choose
the scale as 1 unit = 100 hours. Also, since the first class-interval is starting from 300 and
not zero, we show it on the graph by marking a kink or a break on the axis.

Step 2 : We represent the number of neon lamps (frequency) on the vertical axis on a suitable
scale. Since the maximum frequency is 86, we need to choose the scale to accommodate
this maximum frequency.

Step 3 : We now draw rectangles (or rectangular bars) of width equal to the class-size and
lengths according to the frequencies of the corresponding class intervals.

In this way, we obtain the graph as shown below :
100

ey

80

70

Q 60

£ 50

40
30
20
10

0 “\300 400 500 600 700 800 900 1000
Lifetime (in hours) P

(i1) The number of lamps having life time more than 700 hours = 74 + 62 + 48 = 184
6. The following table gives the distribution of students of two sections according to the marks
obtained by them :

Number of |

Section A Section B
Marks Frequency Marks Frequency
0-10 3 0-10 5
10-20 9 10-20 19
20-30 17 20-30 15
3040 12 3040 10
40-50 9 40-50 1

Represent the marks of the students of both the sections on the same graph by two
frequency polygons. From the two polygons compare the performance of the two
sections.
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Sol. A frequency polygon is the polygon which is obtained by joining the mid-points of upper sides
of the adjacent rectangles of the histogram.
The frequency polygon of the data is given below :
Y

A
20 -
18 -
16 -
T 14 4 Section A
> 12 -
& 10—
=2
5 8-
(i 6.
4 Section B
2|
0- X

5 10 15 20 25 30 35 40 45
Marks —»

It is clear that from the polygon that the performance of section A is better than section B.
7. The runs scored by two teams A and B on the first 60 balls in a cricket match are given below

Number of Balls Team A Team

B

1-6 2 5
7-12 1 6
13-18 8 2
19-24 9 10
25-30 4 5
31-36 5 6
3742 6 3
43-48 10 4
49-54 6 8
55-60 2 10

Represent the data of both the teams on the same graph by frequency polygons.
Sol. The following frequency distribution table by converting the continuous class-intervals :
Number of  Team Team
balls A B
05-6.5
6.5-125
125-185
185-245
24.5-30.5
30.5-36.5
36.5-425

o uA©®ERE N
=
5N oy

w o ol
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42.5-48.5 10 4
48.5-54.5 6 8
54.5 - 60.5 2 10

The frequency polygon of the data is given below :
Y

A

10 .
9 «—Team B
Is
7
B . o
R AVITIR e
5 4 y / * X
X 5 //\/
T
0 A, — o' o o——o—p X

6 12 18 24 30 36 42 48 54 60 66 72
Number of balls —»
8. A random survey of the number of children of various age groups playing in a park was
found as follows :

Age (in years) Number of Children

1-2 5
2-3 3
35 6
57 12
7-10 9
10-15 10
15-17 4

Draw a histogram to represent the data above.

Sol. Here, class widths are different. So, we need to make certain modifications in the lengths of the
rectangles.
.~ Length of rectangle (Adjusted frequency)

| Minimum Class Siz
B Class Size

1>< Frequency

Here, minimum class size = 1
The following table for length of rectangles is given below :
Age(in  Number of Width of  Length

years) children the class of the
(frequency) rectangle
1-2 5 1 1
-x5=5
1
2-3 3 1 1
-x3=3
1
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Age (in  Number of Width of Length

years) children the class of the
(frequency) rectangle
3-5 6 2 1
—x6=3
2
5-7 12 2 1
—x12=16
2
7-10 9 3 193
3
10-15 10 5 1
—x10= 2
5
15 — 17 4 2 1
EX4: 2

The required the histogram is shown below :

Proportion of children —»
N
|

12345 678 91011121314151617
Age(inyears) —»

9. 100 surnames were randomly picked up from a local telephone directory and a frequency
distribution of the number of lettersin the English alphabet in the surnames was found as

follows :
Number of Letters  Number of Surnames
14 6
4-6 30
6-8 44
8-12 16
12-20 4

(i) Draw a histogram to depict the given information.

(if) Write the class interval in which the maximum number of surnameslie.
Sol. (i) Here, class widths are different. So, we need to make certain modifications in the lengths
of the rectangles.
.~ Length of rectangle (Adjusted frequency)
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B [Minimum Class Siz

x Frequenc
Class Size 1 q y

Here, minimum class size = 2
The following table for length of rectangles is given below :
Number of lettersNumber of surnames (frequency) Width of the class Length of the

rectangle
Age (in Number of  Width of Length
years) children the class of the
(frequency) rectangle
1-4 6 3 2
—x6=4
3
4-6 30 2 2
=x30=30
2
6-8 44 2 2
“x44= 44
2
8-12 16 4 2
—x16=8
4
12-20 4 8 2
§X4=1

The required histogram is shown below :
Y

A

Aol
T

(IWIEN
9 o

Number of surnames ——»
= N N W
g o g o

=
@

o

—T T — T ——F—F—F—F—F—1 X
1 2345 67891011121314151617181920
Number of letters —»

(i1) The maximum number of surnames lie in the class interval 6 — 8.
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