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Class -IX Mathematics (Ex. 1.1)

Answers

Consider the definition of a rational number.

A rational number is the one that can be written in the form ofﬁ, where p and q are
integers and q # 0.

: 0
Zero can be writtenas—,—,—,—,—

So, we arrive at the conclusion that 0 can be written in the form ofB , where q is any

integer.
Therefore, zero is a rational number.

We know that there are infinite rational numbers between any two numbers.

A rational number is the one that can be written in the form ofB, where p and q are

integers and q # 0.
We know that the numbers 3.1,3.2,3.3,3.4,3.5 and 3.6 all lie between 3 and 4.

We need to rewrite the numbers 3.1,3.2,3.3,3.4,3.5and 3.6in Bform to get the
q

rational numbers between 3 and 4.

, 31 32 33 34 35 36
So, after converting, we get—,—,—,—,— and

) ) ) ) and —.
10 10 10 10 10 10
We can further convert the rational numbers g % § and % into lowest fractions.

10'10°10
. N, . 16 17 7 18
On converting the fractions into lowest fractions, we get—,—,— —

5'5'2 5
Therefore, six rational numbers between 3 and 4 areg' E E E Z and1—8.

10°'5'10'5'2 5
We know that there are infinite rational numbers between any two numbers.
A rational number is the one that can be written in the form ofB, where p and q are
integers and q # 0.
We know that the numbers g and gcan also be written as 0.6 and 0.8.

We can conclude that the numbers 0.61,0.62,0.63,0.64 and 0.65all lie between 0.6 and 0.8
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(i)

We need to rewrite the numbers 0.61,0.62,0.63,0.64 and 0.65in Eform to get the
q

rational numbers between 3 and 4.
61 62 63 64 and 65

100°100'100° 100 100

So, after converting, we get

We can further convert the rational numbers 62 , 64 and 65 into lowest fractions.
100 100 100
. . 31 16 13
On converting the fractions, we get—,— and —.
50 25 20

Therefore, six rational numbers between 3 and 4 areE EL ﬁ E and 13

100°50°100°25 © 50°

Consider the whole numbers and natural numbers separately.
We know that whole number series is0,1, 2, 3,4,5......
We know that natural number series is1, 2,3,4,5......

So, we can conclude that every number of the natural number series lie in the whole
number series.

Therefore, we conclude that, yes every natural number is a whole number.

Consider the integers and whole numbers separately.

We know that integers are those numbers that can be written in the form of E,

whereq =1.
Now, considering the series of integers, we have....—4,-3,-2,-1,0,1,2,3/4......
We know that whole number series is0,1, 2, 3,4,5......

We can conclude that all the numbers of whole number series lie in the series of
integers. But every number of series of integers does not appear in the whole
number series.

Therefore, we conclude that every integer is not a whole number.

(iii)  Consider the rational numbers and whole numbers separately.

We know that rational numbers are the numbers that can be written in the formB,
q
whereq # 0.
We know that whole number series is0,1, 2, 3,4,5......
We know that every number of whole number series can be written in the form of P
q
012345
AS—, =, —,— = — s
111111

We conclude that every number of the whole number series is a rational number.
But, every rational number does not appear in the whole number series.
Therefore, we conclude that every rational number is not a whole number.
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Class -IX Mathematics (Ex. 1.1)

Answers

Consider the definition of a rational number.

A rational number is the one that can be written in the form ofﬁ, where p and q are
integers and q # 0.

: 0
Zero can be writtenas—,—,—,—,—

So, we arrive at the conclusion that 0 can be written in the form ofB , where q is any

integer.
Therefore, zero is a rational number.

We know that there are infinite rational numbers between any two numbers.

A rational number is the one that can be written in the form ofB, where p and q are

integers and q # 0.
We know that the numbers 3.1,3.2,3.3,3.4,3.5 and 3.6 all lie between 3 and 4.

We need to rewrite the numbers 3.1,3.2,3.3,3.4,3.5and 3.6in Bform to get the
q

rational numbers between 3 and 4.

, 31 32 33 34 35 36
So, after converting, we get—,—,—,—,— and

) ) ) ) and —.
10 10 10 10 10 10
We can further convert the rational numbers g % § and % into lowest fractions.

10'10°10
. N, . 16 17 7 18
On converting the fractions into lowest fractions, we get—,—,— —

5'5'2 5
Therefore, six rational numbers between 3 and 4 areg' E E E Z and1—8.

10°'5'10'5'2 5
We know that there are infinite rational numbers between any two numbers.
A rational number is the one that can be written in the form ofB, where p and q are
integers and q # 0.
We know that the numbers g and gcan also be written as 0.6 and 0.8.

We can conclude that the numbers 0.61,0.62,0.63,0.64 and 0.65all lie between 0.6 and 0.8
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(i)

We need to rewrite the numbers 0.61,0.62,0.63,0.64 and 0.65in Eform to get the
q

rational numbers between 3 and 4.
61 62 63 64 and 65

100°100'100° 100 100

So, after converting, we get

We can further convert the rational numbers 62 , 64 and 65 into lowest fractions.
100 100 100
. . 31 16 13
On converting the fractions, we get—,— and —.
50 25 20

Therefore, six rational numbers between 3 and 4 areE EL ﬁ E and 13

100°50°100°25 © 50°

Consider the whole numbers and natural numbers separately.
We know that whole number series is0,1, 2, 3,4,5......
We know that natural number series is1, 2,3,4,5......

So, we can conclude that every number of the natural number series lie in the whole
number series.

Therefore, we conclude that, yes every natural number is a whole number.

Consider the integers and whole numbers separately.

We know that integers are those numbers that can be written in the form of E,

whereq =1.
Now, considering the series of integers, we have....—4,-3,-2,-1,0,1,2,3/4......
We know that whole number series is0,1, 2, 3,4,5......

We can conclude that all the numbers of whole number series lie in the series of
integers. But every number of series of integers does not appear in the whole
number series.

Therefore, we conclude that every integer is not a whole number.

(iii)  Consider the rational numbers and whole numbers separately.

We know that rational numbers are the numbers that can be written in the formB,
q
whereq # 0.
We know that whole number series is0,1, 2, 3,4,5......
We know that every number of whole number series can be written in the form of P
q
012345
AS—, =, —,— = — s
111111

We conclude that every number of the whole number series is a rational number.
But, every rational number does not appear in the whole number series.
Therefore, we conclude that every rational number is not a whole number.
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(i)

(iii)

2. We
We

Class -IX Mathematics (Ex. 1.2)

Answers

Consider the irrational numbers and the real numbers separately.

We know that irrational numbers are the numbers that cannot be converted in the

P

form —, where p and q are integers andq # 0.

We know that a real number is the collection of rational numbers and irrational
numbers.

Therefore, we conclude that, yes every irrational number is a real number.

Consider a number line. We know that on a number line, we can represent negative
as well as positive numbers.

We know that we cannot get a negative number after taking square root of any
number.

Therefore, we conclude that not every number point on the number line is of the

form\/ﬁ, where m is a natural number.
Consider the irrational numbers and the real numbers separately.

We know that irrational numbers are the numbers that cannot be converted in the

P

form —, where p and q are integers and g # 0.

We know that a real number is the collection of rational numbers and irrational
numbers.

So, we can conclude that every irrational number is a real number. But every real
number is not an irrational number.

Therefore, we conclude that, every real number is not a rational number.

know that square root of every positive integer will not yield an integer.
know that+/4 is 2, which is an integer. But,~/7 or +/10 will give an irrational number.

Therefore, we conclude that square root of every positive integer is not an irrational
number.

Material downloaded from http://myCBSEqguide.com and http://onlineteachers.co.in
Portal for CBSE Notes, Test Papers, Sample Papers, Tipsand Tricks




‘ 2 myCBSEouide.com .
'%a Compie e forCIt st NCERT Solutions

3. According to the Pythagoras theorem, we can conclude that
2
(VB) =(2)° +(.
We need to draw a line segment AB of 1 unit on the number line. Then draw a straight

line segment BC of 2 units. Then join the points € and 4, to form a line segment BC.

Then draw the arc ACD, to get the number\/g on the number line.

Ly
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Class -IX Mathematics (Ex. 1.3)

Answers

36
100
On dividing 36 by 100, we get

()

—600
0

Therefore, we conclude that% =0.36, which is a terminating decimal.

1

11

On dividing 1 by 11, we get
0.0909....

11) 1
-0

10

(i)

We can observe that while dividing 1 by 11, we got the remainder as 1, which will
continue to be 1.

Therefore, we conclude thatl—ll =0.0909..... or %— = 0.0_9, which is a non-

terminating decimal and recurring decimal.
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On dividing 33 by 8, we get
4.125
8) 33
-32
10
-8
20

We can observe that while dividing 33 by 8, we got the remainder as 0.

Therefore, we conclude that 4% = %3 =4.125, which is a terminating decimal.

3
13
On dividing 3 by 13, we get

0.230769....

13) 3

=0

30

—26

40

(iv)

120
-117
3

We can observe that while dividing 3 by 13 we got the remainder as 3, which will
continue to be 3 after carrying out 6 continuous divisions.

Therefore, we conclude thatl—z =0.230769..... or 1—3:; =0.230769, which is a non-

terminating decimal and recurring decimal.
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2
(v) 11
On dividing 2 by 11, we get
0.1818....
11 2
-0
20
-11
90
—88
20
-11
90
—88
2
We can observe that while dividing 2 by 11, first we got the remainder as 2 and
then 9, which will continue to be 2 and 9 alternately.
Therefore, we conclude that%— =0.1818..... or 1—21 = OE, which is a non-
terminating decimal and recurring decimal.
(vi) 329
400
On dividing 329 by 400, we get
0.8225
400) 329
-0
3290
—3200
900
Sl
1000
—800
2000
—2000
0
We can observe that while dividing 329 by 400, we got the remainder as 0.

Therefore, we conclude thatj—z?) =0.8225, which is a terminating decimal.
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2. We are given that% =0142857 or = =0.142857......

We need to find the values of% E 45 and g, without performing long division.

7'7'7
We know that, E E ﬂ § and Ecan be rewritten asZX%,SX%AX%,S X% and6><%.

7TTT
On substituting value of % as 0.142857....., we get

\l

ZX% =2x0.142857..... =0.285714.........

BX% =3x0.142857..... =0.428571

4x% =4x0.142857... =0.571428

5% % =5x0.142857..... =0.714285

6X% =6x0.142857..... =0.857142

, without

~N s
~Nlo

,§ and
7

~N N
~N | w

Therefore, we conclude that, we can predict the values of

performing long division, to get

% = 0.285714,3 = 0.428571; =0.571428, 3 =0.714285, and g =0857142

3. Solution:
)] Let x=0.6 = X =0.6666..... ...(8)
We need to multiply both sides by 10 to get
10x = 6.6666..... ....(b)

We need to subtract (a) from (b), to get
10x = 6.6666.....

We can also write9X:6asx:g orx:§.

Therefore, on converting 0.6 in theB form, we get the answer as% .
(i) Letx=047 = X =0.47777.... ...(3)

We need to multiply both sides by 10 to get
10x =4.7777..... ....(b)

We need to subtract (a) from (b), to get
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10x=4.7777.....
-x=04777....
9x =43
We can also write9x=4.3as x = 4—3 orx= 4—3 .
9 90

Therefore, on converting 0.47 in theB form, we get the answer as?.

(iii) Letx=0001 =N x = 0.001001.... ..(a)
We need to multiply both sides by 1000 to get
1000x =1.001001...... ....(b)

We need to subtract (a) from (b), to get
1000x =1.001001.....

—-x=0.001001....
999x =1

We can also write 999x =las x = i .
999

P

Therefore, on converting 0.001 in the = form, we get the answer asalg.

4, Let x = 0.99999.... (@)

We need to multiply both sides by 10 to get
10x =9.9999.... ....(b)

We need to subtract (a) from (b), to get
10x =9.99999.....

- X =0.99999....
9x=9

We can also write 9x =9as x :-Z— orx=1.

P

Therefore, on converting 0.99999.... in the — form, we get the answer as1.

Yes at a glance we are surprised at our answer.
But the answer makes sense when we observe that 0.9999......... goes on forever. SO
there is not gap between 1 and 0.9999....... and hence they are equal.

5. We need to find the number of digits in the recurring block of% .

Let us perform the long division to get the recurring block of% )

We need to divide 1 by 17, to get
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0.0588235294117647....
17) 1
-0
10
-0
100
-85
150
-136
140
-136
40
-34

130

-119

110
-102

80
—68

120
—-119

1
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We can observe that while dividing 1 by 17 we got the remainder as 1, which will
continue to be 1 after carrying out 16 continuous divisions.

Therefore, we conclude that% =0.0588235294117647..... or 1—17 =0.0588235294117647,

which is a non-terminating decimal and recurring decimal.

6. Solution:
p

Let us consider the examples of the form — that are terminating decimals.

q

| o
I
N
ol

N MO N
I 0
o =
i N
B 3

Il
©
N

0.3125

&loBln @

We can observe that the denominators of the above rational numbers have powers of 2,
5 or both.

Therefore, we can conclude that the property, which g must satisfy inE, so that the

P

rational number — is a terminating decimal is that ¢ must have powers of 2, 5 or both.

q
7. The three numbers that have their expansions as non terminating non recurring decimal
are given below.

0.04004000400004-....
0.07007000700007....
0.013001300013000013....

8. Let us convertg and %into decimal form, to get

S- 0.714285.... and 9. 0.818181.....
7 11

Three irrational numbers that lie between 0.714285.... and 0.818181.... are:
0.73073007300073....
0.74074007400074....
0.76076007600076....
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M 23
We know that on finding the square root of 23, we will not get an integer.
Therefore, we conclude that@is an irrational number.

(ii) \225
We know that on finding the square root of 225, we get 15, which is an integer.
Therefore, we conclude that+/ 225 is a rational number.

(i)  0.3796

We know that 0.3796 can be converted into P .

q
While, converting 0.3796 intoB form, we get

q
0.3796 = ﬁ .
10000
. / ) 949

The rational number can be converted into lowest fractions, to get 2500

We can observe that 0.3796 can be converted into a rational number.
Therefore, we conclude that 0.3796 is a rational number.

(iv) 7.478478....
We know that 7.478478.... is a non-terminating recurring decimal, which can be

P

converted into — form.

q

While, converting 7.478478.... intoB form, we get

X =7.478478.... ..(a)
1000x = 7478.478478.... ...(b)
While, subtracting (a) from (b), we get

1000x = 7478.478478....

-X= 7.478478....
999x = 7471
) 7471
We know that999x = 7471 can also be written as x = @ .

Therefore, we conclude that 7.478478.... is a rational number.

(v) 1.101001000100001....
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We can observe that the number 1.101001000100001.... is a non terminating non
recurring decimal.

We know that non terminating and non recurring decimals cannot be converted

p

into — form.

q

Therefore, we conclude that 1.101001000100001.... is an irrational number.
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Class -IX Mathematics (Ex. 1.4)

Answers

1. We know that the number 3.765 will lie between 3.764 and 3.766.
We know that the numbers 3.764 and 3.766 will lie between 3.76 and 3.77.
We know that the numbers 3.76 and 3.77 will lie between 3.7 and 3.8.
We know that the numbers 3.7 and 3.8 will lie between 3 and 4.

Therefore, we can conclude that we need to use the successive magnification, after
locating numbers 3 and 4 on the number line.

-
L

ik
W

BACRTBS A TAA LTAT ATEE LA

L

L

2. We know that the number 4.26 can also be written as 4.262.....

We know that the number 4.262....will lie between 4.261 and 4.263.

We know that the numbers 4.261 and 4.263 will lie between 4.26 and 4.27.
We know that the numbers 4.26 and 4.27 will lie between 4.2 and 4.3.

We know that the numbers 4.2 and 4.3 will lie between 4 and 5.

Therefore, we can conclude that we need to use the successive magnification, after
locating numbers 4 and 5 on the number line.
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Class -IX Mathematics (Ex. 1.5)

Answers

i 2-5
We know that+/5 = 2.236...., which isan irrational number.
2-+/5=2-2.236....
=-0.236...., which isalso an irrational number.

Therefore, we conclude that2— \/E is an irrational number.

(i (3+v23)-v23
(3+v23)-v23 =3+J23 V23
=3.
Therefore, we conclude that(3+\/ﬁ) —\/ﬁ is a rational number.

(iii) ﬂ
N7
We can cancelﬁ in the numerator and denominator, as \/? is the common
number in numerator as well as denominator, to get

27 2

W7 7

2NT . .
Therefore, we conclude that-—£ is a rational number.

77
] 1
™z

We know that+/2 =1.414...., which is an irrational number .

We can conclude that, when 1 is divided by\/E , we will get an irrational number.

1. . .
Therefore, we conclude that— is an irrational number.

NG

(v) 2
We know that 77=3.1415...., which is an irrational number.
We can conclude that 2/7will also be an irrational number.
Therefore, we conclude that 277is an irrational number.
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(i)

(iii)

(iv)

(3+\/§)(2 +x/§)
We need to apply distributive law to find value of(3+ \/5) (2 +\/§) .
(3+3)(2++2) =3(2 ++2) +3(2 +/2)

=6+3J2+2/3 +/6
Therefore, on simplifying(3+\/§)(2 +\/§) ,we get6+3\/§ +23 +/6.

(3+\/§)(3—\/§)
We need to apply distributive law to find value of(3+ \/5) (3 —\/é) :
(3+3)(3-+3) =3(3-V3) +v3(3 -V3)

=9-3J3+3/3-3

=6
Therefore, on simplifying(3+ \/5)(3—\/5), we get 6.

(V5+v2)
We need to apply the formula (a+ b)2 =a’ +2ab +b’ to find value of(\/g +\/§)
(x/§+ﬁ)2 =(«/§)2 +2 %45 x/2 +(\/§)2

=5+2,10 +2

=7+2y10.

Therefore, on simplifying (\/5 + \/5)2, we get7+ 2./10.

2

(vV5-2)(v5++2)
We need to apply the formula (a— b) (a +b) =a’ -b’ to find value of(\/g +\/§)
(V5-42)(+5 +42) =(+5) ~(+2)
=5-2
=3.
Therefore, on simplifying(\/g —\/E) (\/E +\/§), we get 3.

2

We know that when we measure the length of a line or a figure by using a scale or
any device, we do not get an exact measurement. In fact, we get an approximate
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rational value. So, we are not able to realize that either circumference (c) or
diameter (d) of a circle is irrational.

Therefore, we can conclude that as such there is not any contradiction regarding
the value of /7 and we realize that the value of 77is irrational.

Mark the distance 9.3 units from a fixed point A on a given line to obtain a point B such
that AB = 9.3 units. From B mark a distance of 1 unit and call the new point as C. Find the
mid-point of AC and call that point as O. Draw a semi-circle with centre O and radius OC
= 5.15 units. Draw a line perpendicular to AC passing through B cutting the semi-circle at

D. Then BD = v9.3.

/ D
/ T PN T
/ 271\ .
Y SN e a1l N\
/ /W.JJ \\ \
’ \
’ \
P i w93
1 ra il 1 1 -
A Py A s ~ b g L H
a 0 O Y E
-+ 9.3 >

(i %

We need to multiply the numerator and denominator of — N by«/_ to get

1 T_\T
NN
J7

. . . 1
Therefore, we conclude that on rationalizing the denominator Ofﬁ' we get7 .

(ii) __r
N
We need to multiply the numerator and denominator of ———— N \/_ byﬁ +4/6, to

get

1 7B 7B
VT8 NT+36 (V7B (\7 +6)

We need to apply the formula (a— b) (a + b) =a’ -b’in the denominator to get
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(iii)

(iv)

1 _ 7+V6

- () (e

T+

7-6

=7 +4/6.

Therefore, we conclude that on rationalizing the denominator of ————, we get
g ﬁ—JE g

746,
1
32

We need to multiply the numerator and denominator of ——— NG \/_ by\/_ J2, to
+

get

1 5-V2_ -2
J+32 V62 (J5ev2)(\5-v3)
We need to apply the formula (a— b) (a + b) =a’ -b’in the denominator to get
1 _ 5-2
02 (]
N
~ 5-2

B2

3

. . . 1
Therefore, we conclude that on rationalizing the denominator ofm, we get
+

52

3

1
J7-2

We need to multiply the numerator and denominator of ﬁl 5 byﬁ +2,to get

1 ﬁ+2 J7+2
J7-2 J7+2 (ﬁ—z)(ﬁ+2)'

We need to apply the formula (a— b) (a + b) =a’ -b’in the denominator to get
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1 _ J7+2
J7-2 (ﬁ)z_(z)z
_N7+2
7-4
J7+2
—

Therefore, we conclude that on rationalizing the denominator of

J7+2
o

, we get

.
J7-2
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Class -IX Mathematics (Ex. 1.6)

Answers

1

(i 64

1
We know thata" = {‘/5, wherea >0.
1

We conclude that 642 can also be written as %/a =2/8x8

/64 =28x8 =8.
1
Therefore the value of 642 will be 8.

1

(ii) 32°

1
We know thata" = {‘/5, wherea >0.

1

We conclude that 325 can also be written as @ =2[2x2%x2 %2 x2
$/32 =2/2x2x2x2x2 =2

1
Therefore the value of 32° will be 2.

1
(iii) 1253

1
We know thata" = {‘/5, wherea > 0.
1

We conclude that 1252 can also be written as \3/125 = \3/ 5x5x5
125 =5x5x5 =5

1
Therefore the value 0f1253 will be 5.

3

92

1
Weknow thata" = {‘/5, wherea >0.
3

We conclude that 92 can also be written as g(9)° = ¥9x9x9 =¥3x3:3 3 3 3

Z(9)° =%/3x3x3x3x3 3
=3x3x3
= 27.

3
Therefore the value of 92 will be 27.
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2

(i) 328

1
We know thata" = {‘/5, wherea > 0.
2

We conclude that 325 can also be written as
5/@ = gf(2x2x2x2 x2)(2 x2 X2 2 )
=2x2
=4,

2
Therefore the value of32° will be 4.

3

(iii) 16*
1
We know thata" = {‘/5, wherea > 0.

3
We conclude that164 can also be written as

s/@ = (2x2x2x2)(2x2 x2 x2)(2 2 2 )
=2%x2x2
=8,

3
Therefore the value 0f16* will be 8.

-1

(iv) 1253

We know thata™ = _:LF
a

1

-1
We conclude that12532 can also be written as 1 or( L j3
1253 125

1
We know thata" = {‘/5, wherea >0.
1

We know that( 1 j can also be written as

1.1.1

x_x=
\/125 \/555

-1

5

-1
Therefore the value 0f1253 will be %
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2 1

() 23025
We know thata™ [@" = a
2 2 2,1

We can conclude that 23 [25 = (2)3 5

m+n)

2 1 10+3 13
23 [P5 = (2) 15 :(2)15
2 1 13

Therefore the value of 23 [25 will be (2)E

(if) [3%

We know thata™xa" =a™"

1y 7
We conclude that [33j can also be written as (33 ’
/
1
2
(iii) %
114

m

a _
We know that— =a™"
a

1

115 11
We conclude that— =112 4,
1171
1
2 11 211
% =112 4 =11
114
=114
1
115 1
Therefore the value of—l will be114.
114
11
(iv) 72 [B2

We know thata™ [b™ = ( )
1
We can conclude that 72 [82 =(7 ><8)
1 1
78 = (7x8): =(56):
11

Therefore the value of 72 [82 will be (56)
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(i)

(iii)

(iv)

v)

Class -IX Mathematics (Ex. 2.1)

Answers

Solution:

4X* —3X+7
We can observe that in the polynomial 4x*> —=3x+7 , we have x as the only variable
and the powers of x in each term are a whole number.

Therefore, we conclude that4x* —3x+7 is a polynomial in one variable.

y:+32

We can observe that in the polynomial y* + V2, we have y as the only variable
and the powers of y in each term are a whole number.

Therefore, we conclude that y* + J2isa polynomial in one variable.

3t +t4/2

We can observe that in the polynomial 3Vt +t4/2, we have t as the only variable
and the powers of t in each term are not a whole number.

Therefore, we conclude that3vt +t+/2is nota polynomial in one variable.

2
y+=
y

We can observe that in the polynomial y+g, we have y as the only variable and
y

the powers of y in each term are not a whole number.

Therefore, we conclude that y+E is not a polynomial in one variable.
y

X10+y3 +t50

t50

We can observe that in the polynomial X° + y* +t, we have x, y and t as the

variables and the powers of x, y and t in each term is a whole number.

Therefore, we conclude that x'° + y® +t* is a polynomial but not a polynomial in
one variable.
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(i)

2+ X% +X
The coefficient of x*in the polynomial 2+ x* + x is 1.

2-x2+X°
The coefficient of X in the polynomial 2—x* +x%is —1.

- ﬂ 2
iii) =x*+x
(iii) 5

(iv)

The coefficient of x*in the polynomialZ—sz2 + Xisg.

V2x-1

The coefficient of x* in the polynomial J2x-1is 0.

The binomial of degree 35 can be x* +9.

The binomial of degree 100 can bet'®.

()

(i)

(iii)

(iv)

5% +4x% +7x

We know that the degree of a polynomial is the highest power of the variable in the
polynomial.

We can observe that in the polynomial5x®+4x*+7x , the highest power of the
variable x is 3.

Therefore, we conclude that the degree of the polynomial 5x° + 4x* +7xX is 3.

4-vy?

We know that the degree of a polynomial is the highest power of the variable in the
polynomial.
We can observe that in the polynomial 4 - y?, the highest power of the variable y is 2.

Therefore, we conclude that the degree of the polynomial 4— y®is 2.

5t —+/7

We know that the degree of a polynomial is the highest power of the variable in the
polynomial.

We observe that in the polynomial 5t - J7, the highest power of the variable tis 1.
Therefore, we conclude that the degree of the polynomial 5t -J7is 1.

3

We know that the degree of a polynomial is the highest power of the variable in the

polynomial.
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We can observe that in the polynomial 3, the highest power of the assumed variable x
is 0.
Therefore, we conclude that the degree of the polynomial 3 is 0.

(i) X* + X
We can observe that the degree of the polynomial X* + X is 2.
Therefore, we can conclude that the polynomial x> + x is a quadratic polynomial.

(i) x-x°
We can observe that the degree of the polynomial x - x%is 3.
Therefore, we can conclude that the polynomial x— x*is a cubic polynomial.

(i) y+y*+4
We can observe that the degree of the polynomial y + y* +4is 2.

Therefore, the polynomial y + y* +4is a quadratic polynomial.

(iv) 1+x
We can observe that the degree of the polynomial (1+ X )is 1.

Therefore, we can conclude that the polynomiall+ X is a linear polynomial.

v =
We can observe that the degree of the polynomial (3t) is 1.

Therefore, we can conclude that the polynomial 3t is a linear polynomial.

(vi) r?
We can observe that the degree of the polynomial r?is 2.
Therefore, we can conclude that the polynomial r?is a quadratic polynomial.

(vii) 7x°

We can observe that the degree of the polynomial 7x%is 3.
Therefore, we can conclude that the polynomial 7x%is a cubic polynomial.
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Class -IX Mathematics (Ex. 2.2)

Answers

(vi)  Letf(x)=5x-4x*+3.
We need to substitute 0 in the polynomial f (X) =5x—4x* +3to get
f (0)=5(0)-4(0)* +3
=0-0+3
=3.
Therefore, we conclude that at x =0, the value of the polynomial 5x — 4x* +3is 3.

(vii) Let f (x)=5x-4x* +3.
We need to substitute —1in the polynomial f (X) =5x—4x* +3to get
f(-1) =5(-1) -4( )" +3
=-5-4+3
= -6.
Therefore, we conclude that at x = -1, the value of the polynomial 5x - 4x? +3is -6

(viii) Let f (x)=5x—-4x* +3.
We need to substitute 0 in the polynomial f (X) =5x—4x* +3to get
f(2)=5(2)-4(2)" +3
=10-16+3
=-3.
Therefore, we conclude that at x = 2, the value of the polynomial 5x - 4x* +3is -3.

V) p(y)=y*-y+1

At p(O):
p(0)=(0)°-0+1=1

At p(l):
p(1)=(1)°-1+1=1-0 =1
At p(2):

p(2)=(2)°-2+1=4-1 =3
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(vi) p(t)=2+t+2t* -3
At p(O):
p(0)=2+(0) +2(0)° —(0)° =2
At p(l :
p(1)=2+(1) +2(1)2 —(1)3 =2+1+2 -1 =4
At p(2):
2+(2) +2(2)" ~(2)' =448 8 =4

©
—
N
N—
]

(vii)  p(x

(viii) p(x

(0 p(x)=3x+1, x:—%

We need to check whether p(x) =3x+1atx = —% is equal to zero or not.
o(-2)vcst =g 2] =19
3 3
Therefore, we can conclude that x = —?1; is a zero of the polynomial p(x) =3x+1.
. 4
(i)  p(x)=5x-r, X=g
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(iii)

(iv)

v)

(vi)

(vii)

We need to check whether p(x) =5x -7 at x zg is equal to zero or not.

{82

Therefore, x= g is not a zero of the polynomial p(x) =5Xx-TI.

p(x)=x*-1 x=-11
We need to check whether p(x) =x?-la x=-11lis equal to zero or not.
At x=-1
p(-1)=(-1)°-1=11 =0
Atx=1
p(1)=(1)"-1=1-1=0

Therefore, x = —1,1are the zeros of the polynomial p(X) =x* -1.

p(x)=(x+1)(x-2), x=-1,2
We need to check whether p(x) = (X +1)(X —2) at X = -1,2is equal to zero or not.
Atx=-1
p(-1) =(-1+1)(-1-2) =(0)( ) =0
Atx=2
p(2) =(2+1)(2-2) =(3)(0) =0
Therefore, x = —1,2 are the zeros of the polynomial p(X) = (X +l)(X —2).

p(x)=x*, x=0
We need to check whether p(x) = x* a x =0is equal to zero or not.
p(0)=(0)"=0

Therefore, we can conclude that X =0is a zero of the polynomial p(x) =x.

p(x)=Ix+m, x = —Im

We need to check whether p(x) =Ix+mat x = _Im is equal to zero or not.
p(—rl—nj =| (—rl—nj +m =m+m =0

Therefore, x= —l—m is a zero of the polynomial p(x) =Ix+m.

p(x)=3x" -1 x=-

Pl

1
J3'43
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We need to check whether p(x) =3x’-lax= —% % is equal to zero or not.
-1
Atx=—4
V3
2
1 1 1
-— =3 — | 1=3=|1=14 =0
p( fj ( @j ( )
2
Atx=—4
V3

AR

Therefore, we can conclude that X = -1 is a zero of the polynomial p(X) =3x° -1

NE

but x = _T;is not a zero of the polynomial p(x) =3x° -1.
1

(viii) p(x)=2x+1 x= -

We need to check whether p(x) =2x+latx = —% is equal to zero or not.

p(—% = 2(—% +1=-1+ =0
2 2

Therefore, x= —%is a zero of the polynomial p(X) =2x+1

v)  p(x)=x+5
ax+b, whereaz0andb #0, and a and b are real numbers, we need to find p(x) =0.
On putting p(x) =X+5equal to 0, we get
X+5=0 = X=-5
Therefore, we conclude that the zero of the polynomial p(X) =X+5is-5.

vi) p(x)=x-5
ax+b, whereaz0andb #0, and a and b are real numbers, we need to find p(x) =0.
On putting p(x) =X-5equal to 0, we get

X-5=0 = X=5
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Therefore, we conclude that the zero of the polynomial p(x) =X-5is 5.

(vii) p(x)=2x+5
ax+b, whereaz0andb #0, and a and b are real numbers, we need to find p(x) =0.

On putting p(X) =2x+5equal to 0, we get
2Xx+5=0 = X=—
2

Therefore, we conclude that the zero of the polynomial p(X) =2X +515_?.
(viii) p(x)=3x-2
ax+b, wherea#0andb #0, and a and b are real numbers, we need to find p(x) =0.
On putting p(x) =3x—-2equal to 0, we get
3x-2=0 = X = 3
Therefore, we conclude that the zero of the polynomial p(x) =3x-2 isg.
(ix) p(x)=3x
ax+b, whereaz0and b #0, and a and b are real numbers, we need to find p(x) =0.

On putting p(X) =3xequal to 0, we get
3x=0 = x=0

Therefore, we conclude that the zero of the polynomial p(X) =3xis 0.

x) p(x)=ax,az0
ax+b, wherea#z0andb #0, and a and b are real numbers, we need to find p(x) =0.

On putting p(x) =axequal to 0, we get

ax=0 = Xx=0

Therefore, we conclude that the zero of the polynomial p(x) =ax,aZ0is 0.

(xi)  p(x)=cx+d,c#0, c,d arerea numbers.
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ax+b, whereaz0andb #0, and a and b are real numbers, we need to find p(x) =0.
On putting p(x) =cx+dequal to 0, we get

cx+d =0

= X=-

Therefore, we conclude that the zero of the polynomial

p(x)=cx+d,c 20, c,d arerea numbers.is— 9 .
c
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Class -IX Mathematics (Ex. 2.3)

Answers
(i) x+1
We need to find the zero of the polynomial x +1.
X+1=0 = x=-1

While applying the remainder theorem, we need to put the zero of the polynomial
x+1in the polynomial x* + 3x* +3x +1, to get
p(x) =x° +3x* +3x +1
p(0)= (1) +3(-1)" +3(-1) +1
=-1+3-3+1
=0.
Therefore, we conclude that on dividing the polynomial x> +3x* +3x +1by X +1,
we will get the remainder as 0.

(ii) X=—

We need to find the zero of the polynomial x—%.

X 1. 0 = X = E:
2 2
While applying the remainder theorem, we need to put the zero of the polynomial

x—%in the polynomial x* +3x* +3x +1, to get

p(x)=x*+3x* +3x +1

{2 A2 43

1 ’1] 3
=43 = |[+=+1
4)*2

8
_1+6+12+8
=
27
)

Therefore, we conclude that on dividing the polynomial x* + 3x* +3x +1by X—%,
. . 27
we will get the remainder asE .

(iii)  x
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We need to find the zero of the polynomial x.
x=0

While applying the remainder theorem, we need to put the zero of the polynomial
xin the polynomial x* +3x* +3x +1, to get
p(x) = x> +3x* +3x +1
p(0)=(0)" +3(0)" +3(0) +1
=0+0+0+1
=1.
Therefore, we conclude that on dividing the polynomial x* + 3x* +3x +1by X, we
will get the remainder as 1.

(iv) x+m
We need to find the zero of the polynomial X+ 77.
X+m=0 = X=-7

While applying the remainder theorem, we need to put the zero of the polynomial
X+ 77in the polynomial x* + 3x* +3x +1, to get
p(x)=x° +3x* +3x +1
3 2
p(-m)=(-7)" +3(-7" +3( -7 4
= -7 +37F -3 1+1.

Therefore, we conclude that on dividing the polynomial X* + 3x* +3x +1by X+ 77,
we will get the remainder as —77° + 377 —3 7r+1.

(v) 5+2x
We need to find the zero of the polynomial 5+ 2x.
5+2x=0 = X= —g

While applying the remainder theorem, we need to put the zero of the polynomial
5+ 2xin the polynomial x® + 3x® +3x +1, to get

p(x)=x*+3x* +3x +1

{95494
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:_@+3 § _E{L
8 4) 2

125 75 15
= t——-——+1
8 4 2
_~125+150-60 +8

8

-2
e
Therefore, we conclude that on dividing the polynomial x* +3x* +3x +1by 5+ 2x,

we will get the remainder as 2 .

2. We need to find the zero of the polynomial x—a.
x—a=0 = X=a
While applying the remainder theorem, we need to put the zero of the polynomial
X—ain the polynomial x* —ax* +6x —a, to get
p(x)=x*-ax* +6x —a

p(a)=(a)’ -a(a) +6(a) -a
=a’-a’+6a-a
=5a.
Therefore, we conclude that on dividing the polynomial X* —ax* +6x —aby x—a,
we will get the remainder as 5a.
We know that if the polynomial 7+3xis a factor of3x®+7x, then on dividing the

polynomial 3x* + 7x by 7 + 3X, we must get the remainder as 0.
We need to find the zero of the polynomial 7 + 3x.

7+3x=0 = X==—=
3

While applying the remainder theorem, we need to put the zero of the polynomial 7+ 3x
in the polynomial 3x® + 7x, to get
p(x) =3%> +7x

A3 A48

_ 343 49 _-343-147
-9 3 9
_ =490
=
We conclude that on dividing the polynomial 3x* + 7x by 7 + 3X, we will get the remainder

as 0 , whichisnot O.

Therefore, we conclude that 7 + 3xis not a factor of 3x® + 7x.
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()

(i)

(iii)

(iv)

Class -IX Mathematics (Ex. 2.4)

Answers

X+ X2 +Xx+1
While applying the factor theorem, we get
p(x) =x>+x* +x +1
p(-1) =(-1)° +(-0)" (1) 4
=-1+1-1+1
=0.
We conclude that on dividing the polynomial x>+ x* +x +1by (X +1), we get the

remainder as 0.
Therefore, we conclude that(x+1) is a factor of X* + x* + x +1.

X'+ X3+ X +x+1
While applying the factor theorem, we get
p(x)=x* +x° +x* +x +1
p(-)=(-1)" +(0) {4 {4 «
=1-1+1-1+1
=1.
We conclude that on dividing the polynomial x* +x° + x> +x +1by(x+1), we will
get the remainder as 1, which is not 0.
Therefore, we conclude that(x+1) is not a factor of x* + x> + x® +x +1.

x*+3x +3x* +x +1
While applying the factor theorem, we get
p(x) =x* +3x> +3x* +x +1
p(-1) =(-1)" +3(-)" +3( )" «( 4) 4
=1-3+3-1+1
=1
We conclude that on dividing the polynomial x* +3x® +3x* +x +1by (x+1), we will

get the remainder as1, which is not 0.
Therefore, we conclude that(x+1) is not a factor of xX* +3x® +3x® +x +1.

x> = x? —(2 +\/§) X +/2

While applying the factor theorem, we get
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p(x)=x*=x* —(2 +\/§)x +/2
p(-1)=(-1)’ (=) {2 +2)(4) ~2
= —1-1+2 +/2 +/2
=2.2.

We conclude that on dividing the polynomial x* - x* —(2 +\/§) x +v/2 by (x+1), we

will get the remainder as 2\/5, which is not 0.
Therefore, we conclude that(x+l) is not a factor of x> — x? —(2 +\/§) X ++/2.

) p(x)=2x*+x* -2x -1, g(x) =x +1
We know that according to the factor theorem,
(x-a) isafactor of p(x), if p(a) =0.
We can conclude that g(x) is a factor of p(x), if p(-1)=0.
p(-1) =2(-1)" +(-)" -2(2) 4
=-2+1+2-1
=0.
Therefore, we conclude that the g(x) is a factor of p(x).

()  p(x)=x*+3¢ +3x+Lg(x) =x +2
We know that according to the factor theorem,
(x-a) isafactor of p(x), if p(a) =0.
We can conclude that g(x) is a factor of p(x), if p(-2)=0.
p(-2) =(-2)° +3(2)" +3(2) #
=-8+12-6 +1
=-1.
Therefore, we conclude that the g(x) is not a factor of p(x).

(i)  p(x)=x>-4x* +x +6,9(x) =x -3
We know that according to the factor theorem,
(x-a) isafactor of p(x), if p(a) =0.
We can conclude that g(x) is a factor of p(x), if p(3)=0.
p(3)=(3)*-4(3)" +(3) +6
=27-36+3+6
=0.
Therefore, we conclude that the g(x) is a factor of p(x).

Material downloaded from http://myCBSEqguide.com and http://onlineteachers.co.in
Portal for CBSE Notes, Test Papers, Sample Papers, Tipsand Tricks




‘ 2 myCBSEouide.com .
'%a Compie e forCIt st NCERT Solutions

) p(x) = x* +x+k
We know that according to the factor theorem
p(a)=0, if x—aisafactor of p(x).
We conclude that if (X—1)is a factor of p(x) = x* +x +k, then p(1) =0.
p(1) = () +(2) +k =0, or
k+2=0

k=-2
Therefore, we can conclude that the value of k is —2.

(i)  p(x)=2x2 +kx +/2
We know that according to the factor theorem
p(a) =0, if x—aisafactor of p(x).

We conclude that if (x—1) s a factor of p(x) = 2x +kx ++/2, then p(1) = 0.
p(1) = 2(2)* +k(1) +v/2 =0, or
2+k +4/2 =0
k=-(2+2).

Therefore, we can conclude that the value of k is —(2 +\/§) .

(iii)  p(x) = ke —+2x +1
We know that according to the factor theorem
p(a) =0, if x—aisafactor of p(x).
We conclude that if (x—1)is a factor of p(x) = kx* —v2x +1, then p(1) =0.
p@ =k(1)* -v2(1) +1 =0, or
k-v2+1=0
k=+/2-1.

Therefore, we can conclude that the value of k is \/5 -1

(iv)  p(x) =kx*-3x+k
We know that according to the factor theorem
p(a) =0, if x—aisafactor of p(x).
We conclude that if(X—l) is a factor of p(x) = kx> =3x +k, then p(l) =0.
P =K(1) -3(1) +k or 2k -3=0 = k=2

Therefore, we can conclude that the value of k isg .
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(xii)

(xiii)

(xiv)

(xv)

12x% = 7x+1
12x* = 7x +1=12x* =3x —4x +1
=3x(4x-1) -1(4x -1)
=(3x-1)(4x -1).

Therefore, we conclude that on factorizing the polynomial12x* - 7x +1, we get
(3x-1)(4x-1).
2x* +7x+3
2X% +7x+3=2x" +6X +X +3

= 2x(x+3) +1(x +3)

= (2x+1)(x +3).
Therefore, we conclude that on factorizing the polynomial 2x* + 7x +3, we get
(2x+1)(x+3).
6x° +5x -6
6X* +5x—6 =6x> +9x —4x —6

=3x(2x+3) -2(2x +3)

=(3x-2)(2x+3).
Therefore, we conclude that on factorizing the polynomial 6x*+5x-6, we get
(3x-2)(2x+3).
3x* - x-4
3x* —x—4 =3x* +3x —4x 4

=3x(x+1) ~4(x +1)
=(3x-4)(x +1).

Therefore, we conclude that on factorizing the polynomial3x’-x—-4, we get

(3x=4)(x+1).

(viii) x*-2x*-x+2

We need to consider the factors of 2, which are +1, +2.
Let us substitute 1 in the polynomial x® —2x* —x +2, to get
(1)°-2(1)° -(1)+2=1-2-1+2 =0
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Thus, according to factor theorem, we can conclude that(x—l) is a factor of the

polynomial X*> = 2x* = x +2.
Let us divide the polynomial x* —2x* —x +2by (x-1), to get

X2 —x-2
x—l)x3 —-2X° =X +2

xX3—x?
- +

X% =X

—X? +X
7

-2X+2
—2x+g

x
|
=
X
—
X
+
N
|
N
—~
x
+
=
!

Therefore, we can conclude that on factorizing the polynomial x* - 2x* —x +2, we
get (x=1)(x-2)(x+1).

(ix) x*-3x*-9x-5
We need to consider the factors of =5, which are +1, 5.
Let us substitute 1 in the polynomial x® —3x* —9x -5, to get
(-1)*-3(-1)*-9(-1) 5=4-3+49 5 =0
Thus, according to factor theorem, we can conclude that(X+1) is a factor of the
polynomial x* = 3x* -9x -5.
Let us divide the polynomial x* —3x* —9x =5by (x+1), to get
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x> —4x-5
x+1>x3 -3x? -9x -5

X+ X2

-4%% —9x
—4x? —4x
-5x -5
-5x-5

Therefore, we can conclude that on factorizing the polynomial x> —3x*> —9x -5, we
get (x+1)(x=5)(x +1).

(x)  X*+13x*+32x+20
We need to consider the factors of 20, which are +5,+4, +2, +1.

Let us substitute —1in the polynomial x* +13x* +32x +20, to get
(-1)* +13(-1)" +32(-1) +20 =4 13 82 +20 =20 20 D
Thus, according to factor theorem, we can conclude that(x+1) is a factor of the

polynomial x* +13x* +32x +20.
Let us divide the polynomial x> +13x® +32x +20by (x+1), to get

X2 +12x+20
x+1) ¢ +13% +32X +20

X3+ X2

12x% +32x
12_x2 +12x

20x+20
2(_)x+ 2_0

0
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(
(

x+1)[ x(x +2) +10(x +2)]
(

x+10)(x +2).

Therefore, we can conclude that on factorizing the polynomial x* +13x* +32x + 20,
we get(x+1)(x —10)(X +2) .

(xi) 2y’+y*-2y-1
We need to consider the factors of =1, which are 1.
Let us substitute 1 in the polynomial 2y® + y* -2y -1, to get

2(1)°+(1)*-2(1)-1=2+1-21 =3 3 =0
Thus, according to factor theorem, we can conclude that(y—l) is a factor of the
polynomial 2y® + y* -2y —1.
Let us divide the polynomial 2y® +y* -2y ~1by(y-1), to get
2y° +3y+1
y-1)2y’ +y* -2y -1
2y%-2y?

3y? -2y
3y? -3y

I = R

y
Y—

9

2y*+y? -2y -1=(y -1)(2y* +3y )
=( 1)(2y +2y+y+1)
=(y- 1)[2 y +1) +1( y+1)]
=(y-1)(

y-1)(2y +1)(y +1).

<

Therefore, we can conclude that on factorizing the polynomial 2y*® + y* -2y -1, we get

(y-1)(2y+1)(y+1).
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Class -IX Mathematics (Ex. 2.5)

Answers

(ix) (x+4)(x+10)
We know that(x+a)(x+b) =x* +(a +b) x +ab.
We need to apply the above identity to find the product(x+ 4) (X +10)
(x+4)(x+10) =x* +(4 +10) x +(4 x10)
= x% +14x +40.
Therefore, we conclude that the product(x+ 4) (X +10) is x? +14x +40.

x)  (x+8)(x-10)
We know that(x+a)(x+b) =x* +(a +b) x +ab.
We need to apply the above identity to find the product(x+8) (X —10)
(x+8)(x=10) =x* +[ 8 +( ~10) | x 48 q 40) ]
= x* —2x —80.
Therefore, we conclude that the product ( X+ 8) ( X —10) is x> —2x-80.

(xi) (3x+4)(3x-5)
We know that(x+a)(x+b) =x* +(a +b)x +ab.
We need to apply the above identity to find the product(3X+ 4) (3X —5)
(3x+4)(3x-5) =(3x)" +[ 4 +(5)]3x 44 5)]
=9x* —3x - 20.
Therefore, we conclude that the product (3X + 4) (3X —5) is9x? —3x — 20.

(xii) (yz +gj(y2 —gJ
We know that(x+ y)(x—y) =x° —-y°.

We need to apply the above identity to find the product(y2 +:—23j(y2 —Ej

o337 3
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Therefore, we conclude that the product(y2 +gj(y2 —gj is (y“ —%j

(xiii) (3+2x)(3-2x)
We know that(x+ y)(x— y) =x° —y°.
We need to apply the above identity to find the product (3+ 2X) (3 —2X)
(3+2x)(3-2x) =(3)* —(2x)*
=9-4x°.
Therefore, we conclude that the product (3+ 2X) (3 - 2X) is (9 - 4x2) .

(ix) 103x107
103x107 can also be written as(100 +3)(100 +7).

We can observe that, we can apply the identity(x + a) (X + b) =X +(a +b) X +ab
(100+3)(100+7) =(100)° +(3 +7)(100) +3 x7

=10000+1000 +21

=11021.

Therefore, we conclude that the value of the product103x107is11021.

(x) 95x9%
95x 96 can also be written as(100 -5) (100 -4)

We can observe that, we can apply the identity(x + a) (X + b) =X +(a +b) X +ab
(100-5)(100-4) =(100)° +[ (-5) +( 4)](100) { &) o 4)

=10000-900 +20

=9120
Therefore, we conclude that the value of the product 95x96 is 9120.

(xi) 104x96
104x96 can also be written as(100+4) (100 -4).

We can observe that, we can apply the identity(x + y) (X - y) =x* -y’ with
respect to the expression (100 + 4) (100 —4) , to get
(100+4) (100 - 4) =(100)* -(4)°

=10000-16

=9084.
Therefore, we conclude that the value of the product104x96is9984.
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(i)  9C+6xy+y?
OX* +6xy +y°= (3x)2 +2x3x xy + y)2
We can observe that, we can apply the identity (x+ y)2 =X +2xy +Vy?
= (3x)2+2><3x><y +(y)2 =(3x +y)2.
(i) 4y*-4y+1
4y? -4y +1=(2y)" -2 x2y x1 1)’
We can observe that, we can apply the identity (x— y)2 = x> —2xy +Vy*
= (2y)2—2><2y x1 +(1)2 =(2y —1)2.
2
(i) X —13(’)—0
We can observe that, we can apply the identity(x)2 —(y)2 =(x+y)(x-y)

2
o3 (-2le-2)
10 10 10)
(xvi) (x+2y+ 42)2
We know that(x+y+ z)2 =x% +y? +7%2 +2xy +2yz +27X.
We need to apply the above identity to expand the expression (X +2y+ 42)2 )

(x+ 2y+4z)2 =(x)2 +(2y)2 +(4z)2 +2 XX X2y 42 Ry X4z 2 7z X

= X* +4y® +167° +4xy +16yz +82x.
(xvii) (2x-y+ z)2

We know that(x+y+ z)2 =x? +y? +72 +2xy +2yz +22X.
We need to apply the above identity to expand the expression (2x -y+ 2)2.
(2x-y+ z)2 =[2x +(-y) +z]2

:(2x)2 +(—y)2 +(z)2 +2x2x X} y) +2 5 ) ¢ R’ % 2X
= 4X* +y® +7° —4Axy —2yz +4zx.

(xviii) (-2x+3y+22)°
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We know that(x+y+ z)2 =x% +y? +7% +2xy +2yz +27X.
We need to apply the above identity to expand the expression (—2X +3y +22)2 .
(-2x+3y + 22)2 =[( -2X) +3y +22:|2

=(=2x)" +(3y)” +(22)" +2 x( 2x) Ry 2 By Rz 2 2z § 2X)
= 4x° +9y® +47° —12xy +12yz -8zx.

(xix) (3a-7b-c)’
We know that(x+y+ z)2 =x? +y? +72 +2xy +2yz +22X.
We need to apply the above identity to expand the expression (3a-7b-c)’.
(3a-7b-c)’ =[3a +(7b) +( —c)]2

=(3a)”" +(-7b)’ +(<)* +2x3a { 7b) 2 { 7b) { €) © £ €) 8a
=9a’ +49b” +c* —42ab +14bc -6ac.

(xx) (-2x+5y —32)2
We know that(x+y+ z)2 =x? +y? +72 +2xy +2yz +22X.
We need to apply the above identity to expand the expression (-2x +5y —32)".
(-2x+5y -32)* =[(2x) +5y H -—32)]2

=(=2x)" +(5y)" +(Bz2)" +2 x 2x) 6y 2 By { 32) ® £ 32) § X
= 4x% +25y* +97° —20xy —30yz +127x.

(xxi) (%a—%bﬂj

We know that(x+ y+z)2 =x? +y? +72 +2xy +2yz +22X.
2 2
(la_lb+]) = E+(_Ej +1
4 2 4 2
([ bY b b
{4 o Yo
4 2 4 2 2 4

2 2
:a_+b_ +1_a_b -b +E_
16 4 4 2
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(xii)  4x®+9y? +167* +12xy —24yz -16xz
The expression 4x° +9y® +16z° +12xy —24yz —16xz can also be written as
(2x)° +(3y)” +(-42)" +2x2x x3y +2 Ry A 4z) © { 4z) 2x.

We can observe that, we can apply the identity
2 2 2 2 . .
(x+y+2z)" =x® +y* +7% +2xy +2yz +2zx with respect to the expression

(2x)° +(3y)” +(42)" +2x2x X3y +2 By A 4z) +2 { 4z) 2x, to get
(2x+3y-42)°

Therefore, we conclude that after factorizing the expression
4x2 +9y? +167° +12xy —24yz ~16xz, we get (2x+3y —42)".

(xiii) 2% +y? +87% —2\/2xy +4J2yz -8xz
We need to factorize the expression 2x° +y? +822 —2/2xy +4J2yz -8xz.

The expression 2x2 + y? +82% —2/2xy +4+/2yz —8xz can also be written as

(—x/ix)2 +(y)* +(2x/§z)2 +2 X( —\/Ex) Xy +2 Xy >(2\/§Z) 2 >(2\/§Z) >€ w/zx).

We can observe that, we can apply the identity
(x+y+ Z)2 =x% +y? +72 +2xy +2yz +2zx with respect to the expression

(—\/EX)Z +(y)2 +(2\/§Z)Z +2 x( —\/EX) Xy +2 xy >(2\/§z) 2 >(2\/§Z) >( ﬁx),to

get
(—\/EX +y +2\/§Z)2

Therefore, we conclude that after factorizing the expression

2% +y? +82° —2\2xy +4/2yz -8xz, we get(—\/EX ty +2\/§Z)Z :

M  (2x+1)’

We know that(x+ y)3 =x*+y°* +3xy(x +y).
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O(2% )= (2% (V% 3 2% 1(2% 1)
=8x° +1+6x(2x +1)

=8x° +12x* +6x +1.
Therefore, the expansion of the expression (2x+1)’is 8x* +12x? +6x +1.
(i) (2a-3p)
We know that(x - y)3 =x* -y* =3xy(x -y).
O(2a 30)% (2a)° (30)> 3 2& 3b(2a 30)

=8a® - 27b* -18ab(2a -3b)
=8a® —36a’b +54ab” -27b°.

Therefore, the expansion of the expression (2a— ?;b)3 is 8a® —36a’b +54ab? —27b°.
3 3
iii —x+1
i) [ 3x+1)
We know that(x+ y)3 =x*+y° +3xy(x +y).

3 3
(§x+1j :(Exj +(2)’ +3x§xx1(§x+1jm
2 2 2" 2

=20 1142y §X+l)
8 227

=20 2l +%x +1.

8

3
Therefore, the expansion of the expression(% X +1j i52—87 X3 +27r7 x? +% X +1.

. 2.y
(-2

We know that(x - y)3 =x* -y* =3xy(x -y).

2 ) s (2 ) 2 2 ., 8 2
Ol x —y= (X)= | ZY |- & X Y| ¥ _YF X= Y- 2Xy| x <
( 3y] () (3”) 3y( 3”) 27”7 Xy( 3yj
4 8
=X =2y +—xy* ——y°.
Y Y
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(i)

(iii)

()

3
Therefore, the expansion of the expression(x —% yj is x® -2x°y +

(99)°
(99)* can also be written as(100-1)’.
Using identity, (X~ y)3 =x* -y* =3xy(x -y)
(100-1)” =(200)’ - (1)’ -3 x100 x1(100 1)
=1000000 —1-300(99)

=999999 -29700
=970299.

(102)*
(102)° can also be written as(100+2)’.
Using identity (x + y)3 =x* +y° +3xy(x +y)
(100+2)* =(100)° +(2)* +3 x100 x2(100 +2)
=1000000 +8 +600(102)

=1000008 + 61200
=1061208.

(998)°
(998)3 can also be written as(1000 - 2)3.
Using identity (x - y)3 =x* -y* =3xy(x -y)

4

2_2 3
3Xy 27y'

(1000-2)° =(1000)° -(2)* -3 x1000 x2(1000 —2)

=1000000000 -8 —6000(998)
= 999999992 -5988000
=994011992.

8a® +b® +12a°b +6ab’

The expression 8a° +b® +12a°b +6ab’ can also be written as

= (2a)3 +(b)3 +3x2a x2a xb +3 x2a * >b
= (2a)3 +(b)3 +3x2axb(2a +b).
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(i)

(iii)

(iv)

v)

Using identity (x+ y)3 =x*+y® +3xy(x +y) with respect to the expression
(2a)3 + (b)3 +3x2a xb(2a +b), we get (2a + b)3.

Therefore, after factorizing the expression 8a° +b® +12a’b +6ab’, we get(2a+ b)S.

8a® -b® —12a’b +6ab’
The expression 8a° —b® —12a°b +6ab” can also be written as

=(2a)’ - (b)’ -3x2a x2a xb +3 X2a b b

=(2a)’ -(b)’ -3x2a xb(2a -b).

Using identity (x— y)3 =x*-y® -3xy(x —y)with respect to the expression
(2a)3 —(b)3 -3x2axb(2a -b), we get(2a—b)3.

Therefore, after factorizing the expression 8a°® —b® —12a°b +6ab’, we get(2a— b)a.

27 -125a° —135a +225a°
The expression 27 -125a° —135a +225a* can also be written as

=(3)° —(5a)’ -3x3x3 x5a +3 x3 x6a *5a

=(3)’ -(5a)’ +3x3x5a(3 -5a).

Using identity (x— y)3 =x*-y® -3xy(x —~y)with respect to the expression
(3)°-(5a)’ +3x3x5a(3 -5a), we get (3-5a)°.

Therefore, after factorizing the expression 27 -125a° —-135a +225a°, we get
(3-5a)°.

64a° - 27b° -144a’b +108ab?’
The expression 64a° — 27b° —144a’b +108ab’ can also be written as

= (4a)’ —(30)’ -3 x4a x4a x3b +3 x4a x3b X3

=(4a)’ —(3b)’ -3 x4a x3b(4a -3b).

Using identity (x— y)3 =x*-y® -3xy(x —y)with respect to the expression
(4a)3 - (\?»b)3 —3x4a x3p(4a -3b), we get (4a—3b)3 .

Therefore, after factorizing the expression 64a® - 27b® —144a’b +108ab®, we get
(4a-3b)*.

1 9 1
27p° -—-=p° +=
P 216 2p 4p
. s 1 9, 1 .
The expression 27p° ——— —— p° += p can aso be written as
216 2 4
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3
=(3p)” —(%j —3%3px3p X% +33p %

2] i)

Using identity(x—y)3zx3—y3 -3xy(x —y)with respect to the expression
1)’ 1 1 1)’

3p)’—| = | -3x3pxZ|3p-= |, toget| 3p-= | .

(%) (6) p6(p6j g('ofsj

Therefore, after factorizing the expression 27p°
1 3

3p—-=1| .

( P 6J

M Py =(x+y) (X —xy +y?)
We know that(x+ y)3 =x*+y°* +3xy(x +y).
= x3+y° :(x+y)3 -3xy(x +Y)
:(x+y)[(x+y)2 —3xy}
- Weknow that (x+y)* =x? +2xy +y?
O xt oyE (% y)(x2+ 2xy- Y= 3xy)
:(x+y)(x2—xy+y2)

Therefore, the desired result has been verified.

ol

———gp2+lp we get
216 2P 4P Ve B

(ii) x3—y3:(x—y)(x2 +Xy +y2)

We know that (x - y)3 =x*-y* =3xy(x -y).

= X —y? =(x—y)3 +3xy (X -)
= (x—y)[(x -y)’ +3xy}

~+ Weknow that (x-y)” =x? —2xy +y?

O Xt yE (% y)(xz— 2XyF YA 3xy)
=(x-y)(x* +xy +y*)

Therefore, the desired result has been verified.

10.
(i) 27y +1257°
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11.

12.

The expression 27y® +1257° can a'so be written as (3y)3 +(52)3.
We know that x> +y* =(x +y)(x2 - Xy +y2) :
(3y)"+(52)" =(3y +52)| (3y)" -3y x5z +(52)’|

=(3y +52) (9y2 -15yz +2522).

(i)  64m®-343n°
The expression 64m® —343n°® can also be written as (4m)3 —(7n)3.

We know that x* - y* =(x —y)(x2 +Xy +y2).
_ ]
| (4m)’~(7n)" =(4m~7n)| (4m)” +4m x7n +(7n)’
=(4m-7n) (16m2 +28mn +49n2)

Therefore, we conclude that after factorizing the expression
64m’® —343n°, we get (4m~-7n)(16m” +28mn +49n°)

The expression 27x° + y* + z° —9xyz can aso be written as

(3x)3 +(y)3 +(z)3 —3x3X Xy XZ.

We know that x* + y* +Z° =3xyz =(x +y +z)(><2 +y? +7° =Xy -yz —zx).

D3R (V4 (2> 8 3 x = (3¢ w 2)[ (30 (¥)+ (2)"~ Dex y- yx 2= 2x3x]
:(3x+y+z)(9x2 +y? +7° =3xy -yz —3xz).

Therefore, we conclude that after factorizing the expression
27x° +y° +2° —9xyz, we get(3x+y + z)(9x2 +y® +7° -3xy -yz —3xz) :

LHSisx®+y® +7° —3xyz and RHS is %(x +y +z)[(x ~y)" Hy -2)° {z —x)z]

Weknow that x> +y* +2° ~3xyz =(x +y +z)(x2 +y? +7° Xy -yz —zx).

And also, we know that(x—y)* = x? =2xy +y?,
Z(xry+2)] (x=y)" #(y -2) +(z %]
%(x+y+z)[(x2 —2xy +y2) +(y2 -2yz +zz) +(z2 2xz +x2)}
%(x+y+z)(2x2 +2y? +27%2 -2xy -2yz —sz)
(x+y+z)(x2 +y? +72% —xy —yz —zx).

Therefore, we can conclude that the desired result is verified.
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13.

14.

15.

Weknow that x> +y* +2° —=3xyz =(x +y +z)(x2 +y? +7° Xy -yz —zx).

We need to substitute x> + y* +z° =0in
X +y° +2° -3xyz =(x +y +z)(x2 +y? +72 Xy -yz —zx),to get

X +y?+27° —3xyz :(0)(x2 +y? +7% —xy -yz —zx), or
XX+ y®+7° —3xyz =0
=X +y +7 =3xyz

Therefore, the desired result is verified.

(1)

(i)

()

(i)

(-12)°+(7)" +(5)’
Leta=-12,b=7 and c=5
We know that, if a+b+c =0, then a®>+b?® +¢® =3abc
Here, a+b+c=-12+7 +5 =0
O (-12)+(7)° +(5)° =3(-12)(7)(5)
= -1260

(28)°+(-15)° +(-13)°
Let a=28,b=-15 and c=-13
We know that, if a+b+c =0, then a®>+b?* +c® =3abc
Here, a+b+c=28-15-13 =0
0 (28)°+(-15)° +(-13)° =3(28)( -15)( 23)
= 16380

Area: 25a° —35a+12
The expression 25a” —35a +12 can also be written as25a” —15a —20a +12.

25a’ —15a - 20a +12 =5a(5a -3) -4(5a -3)
=(5a-4)(5a-3).
Therefore, we can conclude that a possible expression for the length and breadth
of a rectangle of area 25a° - 35a +12is Length = (5a —4) and Breadth :(5a —3) :

Area: 35y° +13y -12
The expression 35y° +13y —12 can dso be written as35y* +28y —15y —12.
35y% +28y —15y —12 =7y(5y +4) -3(5y +4)

=(7y-3)(5y +4).
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16.

()

(i)

Therefore, we can conclude that a possible expression for the length and breadth
of a rectangle of area35y® +13y —12is Length = (7y —3) and Breadth = (5y +4) :

Volume: 3x* —12x
The expression 3x* ~12x can also be written as3x x x(x —4).

Therefore, we can conclude that a possible expression for the dimension
of a cuboid of volume 3x* -12xis 3, x and (X— 4) .

Volume : 12ky* +8ky — 20k
The expression 12ky” +8ky — 20k can also be written ask(12y2 +8y —20).

k(12y° +8y -20) =k(12y* -12y +20y -20)
k[12y(y-1) +20(y -1) ]
k(12y +20)(y -1)

4k x(3y +5) x(y -1).

Therefore, we can conclude that a possible expression for the dimension
of a cuboid of volume 12ky” +8ky — 20k is 4k, (3y + 5) and (y —1) .
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1.

Class -IX Mathematics (Ex. 3.1)

Answers

Let us consider the given below figure of a study stable, on which a study lamp is placed.

15 cm

25 cm

Let us consider the lamp on the table as a point and the table as a plane. From the figure,
we can conclude that the table is rectangular in shape, when observed from the top. The
table has a short edge and a long edge.

Let us measure the distance of the lamp from the shorter edge and the longer edge. Let
us assume that the distance of the lamp from the shorter edge is 15 cm and from the

longer edge, its 25 cm.

Therefore, we can conclude that the position of the lamp on the table can be described in
two ways depending on the order of the axes as (15, 25) or (25,15) .

We need to draw two perpendicular lines as the two main roads of the city that cross
each other at the center and let us mark it as N-S and E-W.

Let us take the scale as 1 cm = 200m.

We need to draw five streets that are parallel to both the main roads, to get the given
below figure.
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N
[ ]

Street 1 Street2 Street3 Street4 Street5

(2,5)

@ Street 5

3,4
( ) Street 4

4,3

o
@
)
V]
o]
w

Street 2

Street 1

(ii)

o
m

w

From the figure, we can conclude that only one point have the coordinates as
(4,3).

Therefore, we can conclude that only one cross - street can be referred to as
(4, 3).

From the figure, we can conclude that only one point have the coordinates as
(3.4).

Therefore, we can conclude that only one cross - street can be referred to as
(3, 4).
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()

(i)

(iii)

()

Class -IX Mathematics (Ex. 3.2)

Answers

The horizontal line that is drawn to determine the position of any point in the
Cartesian plane is called as x-axis.

The vertical line that is drawn to determine the position of any point in the Cartesian
plane is called as y-axis.

The name of each part of the plane that is formed by x-axis and y-axis is called as
quadrant.

The point, where the x-axis and the y-axis intersect is called as origin.

We need to consider the given below figure to answer the following questions.

The coordinates of point B in the above figure is the distance of point B from
x-axis and y-axis. Therefore, we can conclude that the coordinates of point B are
(=5, 2).
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(i)

(iii)
(iv)
v)

(vi)

(vii)

(viii)

The coordinates of point C in the above figure is the distance of point C from
x-axis and y-axis. Therefore, we can conclude that the coordinates of point C are
(5, -5).

The point that represents the coordinates (—3, —5) is E.
The point that represents the coordinates (2, —4) is G.

The abscissa of point D in the above figure is the distance of point D from the
y-axis. Therefore, we can conclude that the abscissa of point D is 6.

The ordinate of point H in the above figure is the distance of point H from the
x-axis. Therefore, we can conclude that the abscissa of point H is —3.

The coordinates of point L in the above figure is the distance of point L from
x-axis and y-axis. Therefore, we can conclude that the coordinates of point L are

(0, 5).

The coordinates of point M in the above figure is the distance of point M from

x-axis and y-axis. Therefore, we can conclude that the coordinates of point M are
(=3,0).
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Class -IX Mathematics (Ex. 3.3)

Answers

We need to determine the quadrant or axis of the points (- 2, 4), (3, - 1), (- 1, 0), (1, 2)
and (- 3, - 5).

First, we need to plot the points (- 2, 4), (3, - 1), (- 1, 0), (1, 2) and (- 3, - 5) on the
graph, to get

[ EE R S N G—_ N— R Sy " S — E—

="

We need to determine the quadrant, in which the points (- 2, 4), (3,-1), (- 1, 0), (1, 2)
and (- 3, - 5) lie.

From the figure, we can conclude that the point (- 2, 4) lie in II"d quadrant.
From the figure, we can conclude that the point (3, - 1) lie in IVth quadrant.
From the figure, we can conclude that the point (-1, 0) lie on x-axis.

From the figure, we can conclude that the point (1, 2) lie in Ist quadrant.
From the figure, we can conclude that the point (- 3, - 5) lie in I1I*d quadrant.

We need to plot the given below points on the graph by using a suitable scale.

X —2 —1 0 1 3
y 8 7 —1.25 3 —1
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Class -IX Mathematics (Ex. 4.1)

Answers

Let the cost of a notebook be Rs. x.

Let the costofapenbeRs. y.

We need to write a linear equation in two variables to represent the statement, “Cost of a
notebook is twice the cost of a pen”.

Therefore, we can conclude that the required statement will be x = 2y.

()

(i)

(iii)

2X+3y = 9.35

We need to express the linear equation 2x+3y = 9.35in the form ax + by +c=0
and indicate the values of a, b and c.

2x + 3y =9.35 can also be written as 2x +3y ~9.35 =0.

We need to compare the equation 2x + 3y ~9.35 =0with the general equation ax +
by + ¢ = 0, to get the values of a, b and c.

Therefore, we can conclude thata=2,b =3 and c = 9.35.

x-Y -10=0
5
y

We need to express the linear equation x—g -10 =0in the form ax + by + c = 0

and indicate the values of g, b and c.

x—% -10 =0 can adso bewritten as 1 X —% -10 =0.

y

We need to compare the equation ]E(_E —10 =0with the general equation ax +

by + ¢ =0, to get the values of a, b and c.

Therefore, we can conclude thata=1,b = —% and ¢ = -10.

-2X+3y =6
We need to express the linear equation —2x +3y =6 in the form ax + by + ¢ = 0 and

indicate the values of a, b and c.
—2x+3y =6 can also be written as —2x +3y -6 =0.

We need to compare the equation —2x +3y —6 =0 with the general equation ax +

by + ¢ =0, to get the values of a, b and c.
Therefore, we can conclude thata=-2,b=3andc = 6.
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(iv)

v)

(vi)

(vii)

(viii)

X =3y
We need to express the linear equation x=3yin the form ax + by + ¢ = 0 and

indicate the values of a, b and c.
x =3y can also be written asx —3y +0 =0.
We need to compare the equation x—3y +0 =0with the general equation ax + by +

¢ =0, to get the values of a, b and c.
Therefore, we can conclude thata=1,b=-3 and ¢ =0.

2x = -5y
We need to express the linear equation 2x = -5y in the form ax + by + ¢ = 0 and

indicate the values of g, b and c.
2x = -5y can also be written as 2x +5y +0 =0.

We need to compare the equation 2x+ 5y +0 =0 with the general equation ax + by

+c =0, to get the values of a, b and c.
Therefore, we can conclude thata=2,b=5and c =0.

3x+2=0
We need to express the linear equation 3x+2 =0in the form ax + by + ¢ = 0 and

indicate the values of a, b and c.
3x+2 =0 can aso bewrittenas 3x +0 [¥ +2 =0.

We need to compare the equation 3x+ 0¥y + 2 =0with the general equation ax +

by + ¢ = 0, to get the values of a, b and c.
Therefore, we can conclude thata=3,b=0andc =2.

y-2=0
We need to express the linear equation y—2 =0in the form ax + by + ¢ = 0 and

indicate the values of g, b and c.
y—2=0canadso bewrittenas 0 X +1[y -2 =0.

We need to compare the equation 0[X+1[y —2 =0with the general equation ax +

by + ¢ = 0, to get the values of a, b and c.
Therefore, we can conclude thata=0,b=1andc =-2.

5=2X

We need to express the linear equation5=2Xin the form ax + by + ¢ = 0 and
indicate the values of a, b and c.

5=2x can also bewrittenas —-2x+0 [y +5 =0.

We need to compare the equation —2x +0 [y +5 =0 with the general equation ax +
by + ¢ = 0, to get the values of a, b and c.

Therefore, we can conclude thata=-2,b =0 and ¢ =5.
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Class -IX Mathematics (Ex. 4.2)
Answers

1. We need to the number of solutions of the linear equation y = 3x +5.
We know that any linear equation has infinitely many solutions.
Justification:

If Xx=0 then y=3x0+5=5
If x=1then y=3x1+5=8
If x=-2then y=3x(-2)+5= -1

Similarly we can find infinite many solutions by putting the values of X.

(1) 2X+y=7
We know that any linear equation has infinitely many solutions.
Let us put X=0in the linear equation2x+y =7, to get

2(0)+y=7 = y=7.
Thus, we get first pair of solution as (O, 7) .

Let us put X = 2in the linear equation 2x+y =7, to get
2(2)+y=7 = y+4=7 = y=3.

Thus, we get second pair of solution as (2, 3) )

Let us put X =41in the linear equation2x+y =7, to get
2(4)+y=7 = y+8=7 — y=-1.
Thus, we get third pair of solution as (4, —1) .

Let us put X=06in the linear equation2x+y =7, to get
2(6)+y=7 = y+12=7 = y=-5.
Thus, we get fourth pair of solution as (6, —5).

Therefore, we can conclude that four solutions for the linear equation2x+y =7
are(0,7),(2,3),(4,-1) and (6,-5).

(ii) IX+y=9
We know that any linear equation has infinitely many solutions.
Let us putX=0in the linear equation 77x+y =9, to get
m(0)+y=9 = y=9

Thus, we get first pair of solution as (O, 9) )
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Let us put y = Oin the linear equation 7x+y =9, to get
mx+(0) =9 = x=2.
T

Thus, we get second pair of solution as (g , Oj .
T

Let us put X =1in the linear equation 7x+y =9, to get

(1) +y=9 = y:%

Thus, we get third pair of solution as (ZL g)
T

Let us puty = 2in the linear equation 77x+y =9, to get
X+2=9 = TX=7 = :—7-
Vg

Thus, we get fourth pair of solution as (1 , 2} ;
T

Therefore, we can conclude that four solutions for the linear equation 77x+y =9

are(0,9),(%,0j,(l,%j and (Zﬂzj

(iii) x=4y

We know that any linear equation has infinitely many solutions.
Let us puty = 0in the linear equation x = 4y, to get

x =4(0) = x=0
Thus, we get first pair of solution as (O, O) .

Let us put y = 21in the linear equation x = 4y, to get
x=14(2) = x=8

Thus, we get second pair of solution as (8, 2) )

Let us puty =4 in the linear equation x =4y, to get
x=4(4) = X =16
Thus, we get third pair of solution as (16, 4) .

Let us puty = 6in the linear equation x = 4y, to get
x = 4(6) = X =24
Thus, we get fourth pair of solution as (24, 6) .
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Therefore, we can conclude that four solutions for the linear equation x = 4y are
(0,0),(8,2),(16,4) and (24,6).

M (02
We need to putx=0and y =2in the L.H.S. of linear equation x—2y =4, to get
(0)-2(2)=—4

O L.H.S. # RH.S.
Therefore, we can conclude that(O, 2) is not a solution of the linear equation

X—-2y=4.
i (20
We need to putx =2 and y =0in the L.H.S. of linear equation x—2y =4, to get
(2)-2(0)=2
U L.H.S. # R.H.S.
Therefore, we can conclude that(2, O) is not a solution of the linear equation

X—-2y=4.

(i)  (4,0)
We need to putx =4 and y =0in the linear equation Xx—2y =4, to get
(4)-2(0) =4
U L.H.S. = R.H.S.
Therefore, we can conclude that(4, O) is a solution of the linear equation

X—2y=4.

v (V2.42)
We need to putx = V2 and y= 42 in the linear equation X—2y =4, to get
(v2)-2(av2) =12
0 L.HS. # RH.S.
Therefore, we can conclude that(\/z , 4\/5 ) is not a solution of the linear equation

X—-2y=4.

v) (13
We need to putx=1andy =1in the linear equation x—2y =4, to get
(1)-2(1)=-1
O L.H.S. # RH.S.
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Therefore, we can conclude that (ZLl) is not a solution of the linear equation
X—-2y=4.

4, We know that, if x=2 andy =1is a solution of the linear equation 2x+3y =k , then on

substituting the respective values of x and y in the linear equation 2x+3y =k, the LHS

and RHS of the given linear equation will not be effected.

0 2(2)+3(1) =k = k=4+3 = k=7
Therefore, we can conclude that the value of k, for which the linear equation
2x+3y =k hasx=2 and y =1as one of its solutions is 7.
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Class -IX Mathematics (Ex. 4.3)

Answers

(i) x+ty=4
We can conclude thatx=0,y =4;x =1,y =3 and x =2,y =2are the solutions of the
linear equation x+y =4.

We can optionally consider the given below table for plotting the linear equation
X+ Yy =4on the graph.

X 0 1 2
y 4 3 2
44(0'4)
(1,3)
(2,2
(ii) X-y=2

We can conclude thatx=0,y =-2;x =1,y =-land x =2,y =0are the solutions of
the linear equation x—y = 2.

We can optionally consider the given below table for plotting the linear equation
X—Yy =2on the graph.

X 0 1 2
y —2 -1 o
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(iii) y=3x
We can conclude thatx=0,y =0;x =1,y =3 and x =2,y =6are the solutions of the
linear equation y = 3x.

We can optionally consider the given below table for plotting the linear equation
y = 3xon the graph.

X 0 1 2
vy |o 3 |6
(2, 6)
&
s
a4
3 (1, 3)
2
14
o
a -3 2 -1 . 0) o 1 2 3 a

-1
2
_a]

(iv) 3=2x+y
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We can conclude thatx=0,y =3;x =1,y =1and x =2,y = -1are the solutions of
the linear equation3=2x+y.

We can optionally consider the given below table for plotting the linear equation
3=2x+yon the graph.

X 0 1 2
y 3 1 | -1

39
0,3)

" a1

-4 -3 -2 -1 [ 1 2 3 4
L -1)
-1

2. We need to give the two equations of the line that passes through the point(2,14) )

We know that infinite number of lines can pass through any given point.
We can consider the linear equations 7x—y =0and 2x+ y =18.

We can conclude that on putting the values x =2 and y =14in the above mentioned
linear equations, we get LHS=RHS.

Therefore, we can conclude that the line of the linear equations 7x-y =0and
28x—4y =0will pass through the point (2,14) .

3. We know that if any point lie on the graph of any linear equation, then that point is the
solution of that linear equation.

We can conclude that (3, 4) is a solution of the linear equation3y =ax+7.
We need to substitute x =3 and y =4 in the linear equation3y =ax +7, to get
3(4)=a(3)+7 = 12=3a+7

5

= 3a=12-7 = 3a=5 = a:§

Therefore, we can conclude that the value of a will beg.
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4. From the given situation, we can conclude that the distance covered at the rate Rs 5 per
km will be (X—l), as first kilometer is charged at Rs 8 per km.
We can conclude that the linear equation for the given situation will be:
8+5(x-1) =y = 8+5x-5=y = 3+5x=y.
We need to draw the graph of the linear equation3+5x = y.
We can conclude thatx =0,y =3;x =1,y =1and x =2,y = -lare the solutions of the linear
equation3+5x=y.
We can optionally consider the given below table for plotting the linear equation
3+5x = yon the graph.

X 0 -1 |2
y 3 -2 | =7

-1,-2)

5. For First figure
@M  y=x
We know that if any point lie on the graph of any linear equation, then that point
is the solution of that linear equation.
Let us check whether x=-1,y =1;x =0,y =0 and x =1,y = -1 are the solutions of

the linear equation y = x.
Forx=-1y =1, we get

y=X = -1#1
Therefore, the given graph does not belong to the linear equation y = x.
(ii) X+y=0

We know that if any point lie on the graph of any linear equation, then that point
is the solution of that linear equation.
Forx=-1y =1, we get
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(iii)

(iv)

()

(i)

(iii)

-1+1=0 = 0=0.

Forx=0,y =0, we get

0+0=0 = 0=0.

Forx=1y=-1, weget

1+(-1) =0 = 1-1=0 = 0=0.

Therefore, the given graph belongs to the linear equation x+ y =0.

y =2X

We know that if any point lie on the graph of any linear equation, then that point
is the solution of that linear equation.

Forx=-1,y =1, we get

y=2x = -1=2(1) = -1#2.
Therefore, the given graph does not belong to the linear equation y = 2x.
2+3y =7x

We know that if any point lie on the graph of any linear equation, then that point
is the solution of that linear equation.

Forx=-1,y =1, we get

2+3(1) =7(-1) = 2+3=-7 = 5% 7.

Therefore, the given graph does not belong to the linear equation 2+3y =7x.

For Second figure

y=X+2

We know that if any point lie on the graph of any linear equation, then that point
is the solution of that linear equation.

Forx=-1,y =3, weget

3=-1+2 = 3#1.
Therefore, the given graph does not belong to the linear equationy = x+2.
y=Xx-2

We know that if any point lie on the graph of any linear equation, then that point
is the solution of that linear equation.

Forx=-1y =3, weget

3=-1-2 = 3% -3.

Therefore, the given graph does not belong to the linear equation y = x - 2.
y=-Xx+2

We know that if any point lie on the graph of any linear equation, then that point
is the solution of that linear equation.

Forx=-1y =3, weget

3=-(-1) +2 = 3=1+2 = 3=3.
Forx=0,y =2, we get
2=-(0)+2 = 2=2.
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(iv)

Forx=2,y =0, we get

0=-(2)+2 0=0.

Therefore, hat the given graph belongs to the linear equation y = —=x +2.

X+2y =6

We know that if any point lie on the graph of any linear equation, then that point

is the solution of that linear equation.
Forx=-1y =3, we get

=

(-1)+2(3) =6 = -1+6=6 = 5% 6.

Therefore, the given graph does not belong to the linear equation x+2y =6.

We are given that the work done by a body on application of a constant force is
directly proportional to the distance travelled by the body.
Let the work done be W and let constant force be F.
Let distance travelled by the body be D.
According to the question,
wioD = W =F [D.
We need to draw the graph of the linear equationW = F [D, when the force is
constant as 5 units, i.e., W =5D.
We can conclude thatx=0,y=0;x =5,y =1and x =10,y =2are the solutions of

the linear equation W =5D.

w 0 5 10

D 0 1 2
44
34
24

(5,1) (10, 2)
14
0 T
3 2 i 0 1 2 3 4 5 6 7 8 9 10
(0,0

-14
-24
-34

Therefore, we can conclude from the above mentioned graph, the work done by
the body, when the distance is 2 units will be 10 units and when the distance is 0
units, the work done will be 0 unit.
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Rs y.

The contribution made by Yamini is Rs x and the contribution made by Fatime is

We are given that together they both contributed Rs 100.
We get the given below linear equation from the given situation.

x+y =100.

We need to consider any 3 solutions of the linear equation x+ y =100, to plot the
graph of the linear equation x+ y =100.
We can conclude thatx=0,y =3 x =1y =1landx =2,y = -lare the solutions of

the linear equation x+y

=100.

We can optionally consider the given below table for plotting the linear equation

X+ Yy =1000n the graph.

X 50

100

100 |50

y

1204

1004

a0

60

20

\

{0, 100)

AN

(100, 0)

B0 -an ET)

204

—404

20 a0 80 0 120

We are given a linear equation
Celsius.
9

F=(8

jC+32

that converts the temperature in Fahrenheit into degree

(i) We need to consider any 3 solutions of the linear equation F = (%jC +32, to plot

the graph of the linear equation F = (gj C+32.
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We can conclude thatx=0,y=3;x=1y=landx =2,y =-lare the solutions of

the linear equation F = (gjc +32.

C —40 |0 40
F —40 | 32 104

1204
112 (40, 104}

104+ -

T T T T T T T T T T T T T T T T T T T
24 -96 -88 -850 -T2 -64 -56 -48 -40 -32 —?{é—iﬁ =B o 8 16 24 32 40 48 56 Bd
r &

i =16

I -24-

s _az]

- -40

(-40, -40) —48

-56

(i)  We need to find the temperature in Fahrenheit, when the temperature in degree
Celsius is30'.

F :(%)(30) +32=9x%x6 +32 =86°

Therefore, we can conclude that the temperature in Fahrenheit will be 86 F .

(iii) We need to find the temperature in degree Celsius, when the temperature in

Fahrenheit is 95 .
(9 9 _ _ 5
95= g C+32 = EC_QS_SZ = C—63><§ =35.

Therefore, we can conclude that the temperature in degree Celsius will be 35 .

(iv) We need to find the temperature in Fahrenheit, when the temperature in degree
Celsius isO'.
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v)

F :(gj(o)+32:32°

Therefore, we can conclude that the temperature in Fahrenheit will be 32",
We need to find the temperature in degree Celsius, when the temperature in
Fahrenheit isO’.
(9 9 . _ _ 5 .
0=|-|C+32 = -C=0-32 = C=-32x— =-17.77.
5 5 9
Therefore, we can conclude that the temperature in degree Celsius will be =17.77°

We need to find a temperature that is numerically same in both Fahrenheit and
degree Celsius.

F:(ng +32 = F-—=32 = —— =32

= F =-40.
Therefore, we can conclude that the temperature that is numerically same in
Fahrenheit and degree Celsius will be —40’.
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(i)

Class -IX Mathematics (Ex. 4.4)

Answers

We need to represent the linear equation y = 3geometrically in one variable.

We can conclude that in one variable, the geometric representation of the linear
equation y = 3will be same as representing the number 3 on a number line.

Given below is the representation of number 3 on the number line.

We need to represent the linear equation y = 3gecmetrically in two variables.
We know that the linear equation y = 3can also be written asOx+y =3.

We can conclude that in two variables, the geometric representation of the linear
equation y = 3will be same as representing the graph of linear equation

Ox+y=3.
Given below is the representation of the linear equation 0[X+ y =3on a graph.

We can optionally consider the given below table for plotting the linear equation
0k +y =3on the graph.

Se
[y
o
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(i)

(ii)

r
v

We need to represent the linear equation 2x+9 =0geometrically in one variable.

We know that the linear equation 2Xx+9 =0can also be written as

x:—g orx=-45.
2

We can conclude that in one variable, the geometric representation of the linear
equation 2x+9 =0will be same as representing the number —4.50n a number line.

Given below is the representation of number 3 on the number line.

We need to represent the linear equation 2x+9 =0geometrically in two variables.

We know that the linear equation 2Xx+9 =0can also be written as2x+0Ly =9.
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We can conclude that in two variables, the geometric representation of the linear
equation 2x+9 =0will be same as representing the graph of linear equation
2x+00y =9.

Given below is the representation of the linear equation 2x+ 0¥ =9on a graph.

We can optionally consider the given below table for plotting the linear equation
2x+0LY =9on the graph.

Se
—_
o

=
i x+y=10
53
i
i B =
R S Sl A i B
v
i
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)

(i)

(iii)

(iv)

v)

()

Class -IX Mathematics (Ex. 5.1)

Answers

False
Correct statement: Infinite many lines can pass through a single point.
This is self evident and can be seen visually by the student given below:

False because the given statement contradicts the postulate I of the Euclid that
assures that there is a unique line that passes through two distinct points.

< & —— >
P g 7 12
Through two points P and Q a unique line can be drawn.
True )
<+ & —o = .
A B
Reason:

We need to consider Euclid’s Postulate 2: “A terminated line can be produced
indefinitely.

True

Reason:

Let us consider two circles with same radii.

We can conclude that, when we make the two circles overlap with each other, we
will get a superimposed figure of the two circles.

Therefore, we can conclude that the radii of both the circles will also coincide and
will be same.

True

Reason:

We are given that AB = PQ and PQ = XY.

We need to consider the axiom: “Given two distinct points, there is a unique line
that passes through them.”

Therefore, we can conclude that AB, PQ and XY are the lines with same
dimensions, and hence if AB = PQ and PQ = XY, then AB = XY.

Parallel lines
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(i)

(iii)

(iv)

Two lines are said to be parallel, when the perpendicular distance between these
lines is always constant or we can say that the lines that never intersect each
other are called as parallel lines.

A B

C D

L 2

We need to define line first, in order to define parallel lines.

Perpendicular lines
Two lines are said to be perpendicular lines, when angle between these two lines
is90'.

A

C

We need to define line and angle, in order to define perpendicular lines.

Line segment
Aline of a fixed dimension between two given points is called as a line segment.

O
@ @

o

We need to define line and point, in order to define a line segment.

Radius of a circle
The distance of any point lying on the boundary of a circle from the center of the
circle is called as radius of a circle.

We need to define circle and center of a circle, in order to define radius of a circle.
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(v) Square
A quadrilateral with all four sides equal and all four angles of 90’ is called as a
square.
A B
5 e

We need to define quadrilateral and angle, in order to define a square.

3. We are given with following two postulates
(i) Given any two distinct points A and B, there exists a third point C, which is between A

and B.
(ii) There exists at least three points that are not on the same line.

The undefined terms in the given postulates are point and line.

The two given postulates are consistent, as they do not refer to similar situations and
they refer to two different situations.
We can also conclude that, it is impossible to derive at any conclusion or any statement

that contradicts any well known axiom and postulate.

The two given postulates do not follow from the postulates given by Euclid.
The two given postulates can be observed following from the axiom, “Given two distinct

points, there is a unique line that passes through them”.

4. We are given that a point C lies between two points B and C, such that AC = BC.

We need to prove that AC = % AB.

Let us consider the given below figure.
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We are given that AC = BC. ()

An axiom of the Euclid says that “If equals are added to equals, the wholes are equal.”

Let us add AC to both sides of equation (i).

AC+AC=BC+AC.

An axiom of the Euclid says that “Things which coincide with one another are equal to
one another.”

We can conclude that BC + AC coincide with 4B, or

AB =BC + AC. ..(ii)

An axiom of the Euclid says that “Things which are equal to the same thing are equal to
one another.”

From equations (i) and (i), we can conclude that

AC+AC=AB, or 2AC=AB.

An axiom of the Euclid says that “Things which are halves of the same things are equal to

one another.”

Therefore, we can conclude that AC = % AB.

5. We need to prove that every line segment has one and only one mid-point.

Let us consider the given below line segment AB and assume that C and D are the mid-
points of the line segment AB.

L ]
Q
L)

If C is the mid-point of line segment AB, then

AC = CB.
An axiom of the Euclid says that “If equals are added to equals, the wholes are equal.”
AC+AC=CB+AC. (1)

From the figure, we can conclude that CB + AC will coincide with AB.

An axiom of the Euclid says that “Things which coincide with one another are equal to
one another.”

AC+AC=AB. (ii)

An axiom of the Euclid says that “Things which are equal to the same thing are equal to
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one another.”

Let us compare equations (i) and (ii), to get

AC+AC=AB,or 2AC = AB. (iii)
If D is the mid-point of line segment AB, then
AD = DB.

An axiom of the Euclid says that “If equals are added to equals, the wholes are equal.”

AD + AD = DB + AD. (iv)

From the figure, we can conclude that DB + AD will coincide with AB.

An axiom of the Euclid says that “Things which coincide with one another are equal to
one another.”

AD + AD = AB. (v)

An axiom of the Euclid says that “Things which are equal to the same thing are equal to
one another.”

Let us compare equations (iv) and (v), to get

AD + AD = AB, or

2AD = AB. (vi)

An axiom of the Euclid says that “Things which are equal to the same thing are equal to
one another.”

Let us compare equations (iii) and (vi), to get

2AC = 2AD.

An axiom of the Euclid says that “Things which are halves of the same things are equal to
one another.”

AC=AD.

Therefore, we can conclude that the assumption that we made previously is false and a

line segment has one and only one mid-point.

6. We are given that AC = BD.
We need to prove that AB = CD in the figure given below.

B D

From the figure, we can conclude that
AC=AB + BC, and
BD =CD + BC.
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An axiom of the Euclid says that “Things which are equal to the same thing are equal to

one another.”

AB + BC =CD + BC. (1)

An axiom of the Euclid says that “when equals are subtracted from equals, the
remainders are also equal.”

We need to subtract BC from equation (i), to get

AB+BC—BC=CD+BC—BC

AB = CD.

Therefore, we can conclude that the desired result is proved.

7. We need to prove that Euclid’s fifth axiom is considered as a universal truth.

Euclid’s fifth axiom states that “the whole is greater than the part.”

The above given axiom is a universal truth. We can apply the fifth axiom not only
mathematically but also universally in daily life.

Mathematical proof:

Let us consider a quantity z, which has different parts as a, b, x and y.

z=at+tb+x+y.

Therefore, we can conclude that z will always be greater than its corresponding parts a,
b, x and y.

Universal proof:

We know that Mumbai is located in Maharashtra and Maharashtra is located in India.

In other words, we can conclude that Mumbai is a part of Maharashtra and Maharashtra
is a part of India.

Therefore, we can conclude that whole India will be greater than Mumbai or
Maharashtra or both.

Therefore, we can conclude that Euclid’s fifth axiom is considered as a ‘Universal truth’.
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