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Exercise 1.1

Q1:

Use Euclid's division algorithm to find the HCF of:

{i] 135 and 225 (Li] 196 and 38220 [iii} 867 and 255
Answer :

(1) 135 and 225

Since 225 > 135, we apply the division lemma to 225 and

135 to obtain 225 =135x 1 + 90

Since remainder 90 # 0, we apply the division lemma to 135
and 90 to obtain 135 =90x 1 +45

We consider the new divisor 90 and new remainder 45, and apply the division
lemma to obtain 90 =2 x 45 + 0

Since the remainder is zero, the process stops.

Since the divisor at this stage is 45,

Therefore, the HCF of 135 and 225 is 45.

(11)196 and 38220

Since 38220 > 196, we apply the division lemma to 38220 and
196 to obtain 38220 =196 x 195+ 0

Since the remainder is zero, the process stops.

Since the divisor at this stage is 196,

Therefore, HCF of 196 and 38220 is 196.

(111)867 and 255




Since 867 > 255, we apply the division lemma to 867 and

255 to obtain 867 =255 x 3 + 102

Since remainder 102 # 0, we apply the division lemma to 255

and 102 to obtain 255 =102 x 2 + 51

We consider the new divisor 102 and new remainder 51, and apply the
division lemma to obtain 102 =51x2+0

Since the remainder is zero, the process stops.




Since the divisor at this stage is 51,

Therefore, HCF of 867 and 255 is 51.

Q2:

og+1 o 0g+3 . 0g+5

Show that any positive odd integer is of the form
some integer.

0 0 , where ¢ is

Answer :

Let a be any positive integer and b = 6. Then, by Euclid's algorithm,

a = 6q + rfor some integer ¢ A¢a€°A¥ 0, and r=0, 1, 2, 3, 4, 5 because 0 < < 6.
Therefore, a = 6g or 6g + 1 or 6g +2 or 6g + 3 or 6g + 4 or 6g + 5

Also, 6g +1=2x3qg + 1 =2k + 1, wherek; is a positive integer
6g+3=(06g+2)+1=2Bg+1)+1=2kr+ 1, where k is
aninteger 6g +5=(6g +4)+1=23g+2)+1=2k3+ 1,

where k3 is an integer Clearly, 6g + 1, 6¢g + 3, 6g + 5 are of

the form 2k + 1, where £ is an integer.

Therefore, 6g + 1, 6g + 3, 6g + 5 are not exactly divisible by 2. Hence, these expressions
of numbers are odd numbers.

And therefore, any odd integer can be expressed in the form 6¢g

+1,0r 6g + 3, 0r 6g + 5

Q3:

An army contingent of 616 members is to march behind an army band of 32 members in
a parade. The two groups are to march in the same number of columns. What is the

maximum number of columns in which they can march?

Answer :
HCF (616, 32) will give the maximum number of columns in which they can march.

We can use Euclid's algorithm to find the HCF.




616=32x19+8
32=8x4+0
The HCF (616, 32) is 8.

Therefore, they can march in 8 columns each.

Q4:




Use Euclid's division lemma to show that the square of any positive integer is either of
form 3m or 3m + 1 for some integer m.

[Hint: Let x be any positive integer then it is of the form 3¢, 3¢ + 1 or 3¢ + 2. Now square
each of these and show that they can be rewritten in the form 3m or 3m + 1.]

Answer :

Let a be any positive integer and b = 3.
Then a = 3q + r for some integer g > 0
Andr=0, 1, 2 because 0 <r <3
Therefore,a =3q or3g+1or3qg+2
Or,

]

o =(3¢)" or (3g+1) or (3q+2)

a [:Dq:] or 9g° +6g +1or 9g° +12g+ 4

Il

=3x(3¢" ) or3(3¢" +2g)+10r3(3q" +4q+1)+1
=3k or 3k, +1 or 3k +]
Where ki, k2, and k3 are some positive integers

Hence, it can be said that the square of any positive integer is either of the form 3m or 3m + 1.

Q5:

Use Euclid's division lemma to show that the cube of any positive integer is of the form 9m,
9m + 1 or 9m +8.

Answer :

Let a be any positive integer and b =3

a=3g+r,whereg>0and0<r<3

Sa=3gor3g+] orldg+2

Therefore, every number can be represented as these three forms. There are three cases.
Case 1: When a = 3q,

a’ =(3g)"=27¢" = 9(3¢" ) =9m,

3

3q




Where m is an integer such
that m = Case 2: When a = 3¢
+1,a3=03qg +1)3

a3=27q3 +27g2 +9q + 1
a3=93q3 +3q2 +q)+1




a3 =9m+1

Where m is an integer such that m = (3¢3 + 3¢2 + g)
Case 3: Whena =3¢g + 2,

a3 =(3q +2)3

a3=27q3 + 54q2 +36q +8

a3=93g3 +6q2 +4q)+8

a3 =9m+8

Where m is an integer such that m = (3¢3 + 6¢g2 + 4q)

Therefore, the cube of any positive integer is of the form
9m, 9m + 1, or 9m + 8.

Exercise 1.2
Q1:
Express each number as product of its prime factors:

(i) 140 (1) 156 (i) 3825 (iv) 5005 (v) 7429

Answer :

(i) 140=2x2x5x7=2"x5x7

(i) 156 =2x2x3x13=2"x3x13
(iii) 3825=3x3x5x5x17=3"x5"x17
(iv) S5005=5xTx11x13

(v) 7429 =17x19x 23

Q2:

Find the LCM and HCF of the following pairs of integers and verify that LCM x HCF
= product of the two numbers.

(i) 26 and 91 (ii) 510and 92 (iii) 336 and 54

Answer:




(i) 26 and 91
26=2x13
01=T7=13
HCF =13
LCM=2xT7x13=182
Product of the two numbers = 26:x 91 = 2366
HCF > LOCM =13=182 = 2366

Hence, product of two numbers = HCF x LCM
(ii) 510 and 92
510=2=3x5x17
BT = 3y
HCF=2
LCM =2x2x3x3x1T%23 =23460
Product of the two numbers = 510 =92 = 46920
HCF x LCM = 2x 23460
= 46920

Hence, product of two numbers = HCF x LCM
(iii) 336 and 54
336=2x2x2x2x3IxT
336=2"x3x7
S4=2x3x3x3
54=2x%
HCF=2x3=6
LCM =2*x3'x7=3024
Product of the two numbers = 336x 54 = 18144
HCF=xLCM =6=3024 = 18144

Hence, product of two numbers = HCF x LCM




Q3:

Find the LCM and HCF of the following integers by applying the prime factorisation
method.

(i) 12, 15 and 21 (ii) 17. 23 and 29 (1ii) 8. 9and 25
Answer :
(i) 12,15 and 21
12=2%x3
15=3x5
21 =3x7
HCF=3
LCM =2"x3x5x7 =420

(ii) 17,23 and 29

17=1x17
23=1x23
29=]1x20

HCF =1
LCM =17%x23x29=11339

(iii) 8,9 and 25
8=2x2x2
9=3x3
25=5x5
HCF =1
LCM =2x2x2x3x3x5x5=1800




Q4:

Given that HCF (306, 657) =9, find LCM (306, 657).

Answer :
HCF(306, 657)=9
We know that, LCM x HCF = Product of two numbers
S LCM = HCF = 306 = 657
306 % 657 306x 657

LCM = —— =

HCF 9
LCM =22338
Q5:

Check whether 6n can end with the digit 0 for any natural number n. Answer :

If any number ends with the digit 0, it should be divisible by 10 or in other words, it will also be
divisibleby 2 and S5as 10=2x 5

Prime factorisation of 6n = (2 x 3)n
It can be observed that 5 is not in the prime factorisation of 6.
Hence, for any value of n, 6n will not be divisible by 5.

Therefore, 6n cannot end with the digit O for any natural number #.

Q6:

Explain why 7x 11 x13+ 13 and 7x 6 x5x4x3x 2 x 1 + 5 are composite numbers.

Answer :

Numbers are of two types - prime and composite. Prime numbers can be divided by 1 and
only itself, whereas composite numbers have factors other than 1 and itself.

It can be observed that
7x11x13+13=13x(7x11+1)=13x(77+1)
=13x78

=13x13x6

The given expression has 6 and 13 as its factors. Therefore, it is a composite number.




T7x6x5x4x3x2x1+5=5x(Tx6x4x3x2x1+1)
=5x (1008 + 1)
=5x 1009

1009 cannot be factorised further. Therefore, the given expression has 5 and 1009 as its
factors. Hence, it is a composite number.

Q7:

There is a circular path around a sports field. Sonia takes 18 minutes to drive one round
of the field, while Ravi takes 12 minutes for the same. Suppose they both start at the same
point and at the same time, and go in the same direction. After how many minutes will
they meet again at the starting point?

Answer :

It can be observed that Ravi takes lesser time than Sonia for completing 1 round of the
circular path. As they are going in the same direction, they will meet again at the same time
when Ravi will have completed 1 round of that circular path with respect to Sonia. And the
total time taken for completing this 1 round of circular path will be the

LCM of time taken by Sonia and Ravi for completing 1 round of circular path respectively i.e.,
LCM of 18 minutes and

12 minutes.

18=2x3x3
And, 12=2x2
x3

LCMofl12and18=2x2x3x3=36

Therefore, Ravi and Sonia will meet together at the starting pointafter 36 minutes.




Exercise 1.3
Q1:

Prove that "'E is irrational.

Answer :

Let V5 is a rational number.
2
Therefore, we can find two integers a, b (b # 0) such that

Let a and b have a common factor other than 1. Then we can divide them by the common
factor, and assume that a and bare co-prime.

a=-5b
a’ =5b°
Therefore, a2 is divisible by 5 and it can be said that a is divisible by 5.

Let a = 5k, where k is an integer

(5k ]z = 3h° This means that 52 is divisible by 5 and hence, b is divisible by 5.
h* =5k’  This implies that ¢ and b have 5 as a common factor.
And this is a contradiction to the fact that @ and b are co-prime.

P

Hence, J5 cannot be expressed as ¥ or it can be said that J5 is irrational.

Q2:

"
Prove that 22V js irrational.

Answer :




Let 2+ 2.5 is rational.

Therefore, we can find two integers a, b (b # 0) such that

I

o ]
Since a and b are intege;s[, b will also be rational and therefore, V5 is rational.

This contradicts the fact that J5 is irrational. Hence, our assumption that 34245 is rational is
false.

Therefore, 3+ 25 is irrational.

Q3:

Prove that the following are irrationals:

(i) (i) 75 (i) 6+2

==

Answer :

5 1
(i) NG
1
Let \E is rational.

Therefore, we can find two integers a, b (b # 0) such that

L5
h

St

4

51—

b

“ is rational as a and b are integers.

Therefore, V2 is rational which contradicts to the fact that V2 is irrational.




1
Hence, our assumption is false and V2 is irrational.

(i) 75
Let 75 is rational.
Therefore, we can find two integers a, b (b # 0) such that

25

b for some integers a and b

o

7o is rational as @ and b are integers.

Therefore, 3 should be rational.

. : ‘tﬁ . s is rational is false.
This contradicts the fact that is irrational. Therefore, our Fence 75

assumption that
is irrational.

(i) 6+42
Let O+ ‘E be rational.

Therefore, we can find two integers a, b (b # 0) such that

6+42 =2
b

V2=7-6
h

&
~—%
b 2

Since a and b are is also rational and should be rational. This contradicts the
integers, hence, fact that

is irrational. Therefore, our assumption is false
\E and hence,




Exercise 1.4
Q1:

Without actually performing the long division, state whether the following rational
numbers will have a terminating decimal expansion or a non-terminating repeating

decimal expansion:

3 17 v bd 15
035 )3 i) oo () oo
29 23 12
(v) EVE} (vi) Tis (vii) St (viii) =
.y 33 77
(%) 5o (3) 555




Answer :

13
(i) 3125

3125=5

The denominator is of the form 5m.
13

Hence, the decimal expansi03n1 of is terminating.

I
(ii) 8
g =27

The denominator is of the form 2m.

7
Hence, the decimal expansion of B is terminating.
!
(iii) 3
455=5%x7x13

Since the denominator is not in the form 2m x 5n, and it also contains 7 and 13 as its factors, its
decimal expansion will be non-terminating repeating.

15
(iv) 1600
1600 =26 x 52

The denominator is of the form 2m x5n.

15
Hence, the decimal expansion of 1000 is terminating.
2
(v) 343

M3=7




Since the denominator is not in the form 2m X 5n, and it has 7 as its factor, the decimal
29
expansion of 343 is non-terminating repeating.
23
(vi) 2' x5

The denominator is of the form 2m x 5n.
3
Hence, the decimal expansion of 2’ x5 s terminating.
129
(vii) 2°%5 T

Since the denominator is not of the form 2m X 5n, and it also has 7 as its factor, the decimal

expansion
129
of 2 x5 xT js non-terminating repeating.
6 2x3 2
L 355
(viii)

The denominator is of the form 5n.
1]
Hence, the decimal expansion of 12 is terminating.
35 x5 7
(050 10x5 10

10=2x5

The denominator is of the form 2m X 5n.

Q2:

Write down the decimal expansions of those rational numbers in Question 1 above which
have terminating decimal expansions.

Answer :




(ii)

13 0.00416
— = 0.00416 3125)13.00000
3125

130
0

1300

13000

12500
5000
3125
18750
18750

2.125

17
—=2,125 R 17
8 ) 7




(iv)

(vi)

(viii)

—[5—=II].[H}'93T5
1600
23 23

Pxs 200 113
04
5)2.0
]
30

6 2x3 2 20

._:—-.:—:ﬂ4

15 3x5 3 X

0.009375
1600 /15.000000

0

150
0

1500
0

15000
14400

6000
4800
12000
11200
8000
8000

x

0.115
200)23.000

230
200
300

1000
1000




0.7

(ix) %5 -0.7 50135.0
50 /
0
350
350
-:.;..
Q3:

The following real numbers have decimal expansions as given below. In each case, decide
whether they are

P

rational or not. If they are rational, and : , what can you say about the prime factor of
q?
of the form (i) 43.123456789 (ii)

0.120120012000120000... (iii)

Answer :
(1) 43.123456789
r
Since this number has a terminating decimal expansion, it is a rational 7 and q is of the
number of the form
f 2:’“ » 5:’1
orm

1.e., the prime factors of ¢ will be either 2 or 5 or both.

(11) 0.120120012000120000 ...




The decimal expansion is neither terminating nor recurring. Therefore, the given number is an irrational
number.

(iii)43 123456789

p

Since the decimal expansion is non-terminating recurring, the given number is a rational nifber of the form
and ¢ is not of the form 2" % 3" i.e., the prime factors of g will also have a factor other than 2 or 5.
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Polvynomials

Exercise 2.1

Question 1:

The graphs of y = p(x) are given in following figure, for some polynomials p(x).
Find the number of zeroes of p(x), in each case.

(1)

=

(i)

(iii)

L]




)

)

Answer:

= The number of zeroes is 0 as the graph does not cut the x-axis at any point.

= The number of zeroes is 1 as the graph intersects the x-axis at only 1 point.

= The number of zeroes is 3 as the graph intersects the x-axis at 3 points.

The number of zeroes is 2 as the graph intersects the x-axis at 2 points.

The number of zeroes is 4 as the graph intersects the x-axis at 4 points.

The number of zeroes is 3 as the graph intersects the x-axis at 3 points.




Exercise 2.2

Question 1:

Find the zeroes of the following quadratic polynomials and verify the

relationship between the zeroes and the coefficients.

(i)2% —2x—8 (ii)ds’ —ds+1 (iii)6x° =3-Tx

(iv)4u’ +8u (v)r' =15 (vi)3x' —x—4

Answer:

(i) ¥ =2x-8=(x-4)(x+2)

The value of ¥ =2X¥=8 is zero whenx —4=0o0orx+2=0,1i.e,whenx=4orx=-2

Therefore, the zeroes of x*-2x-8 are 4 and —2.

A9 =g ~(~2) _—(Coefficient of x )
Sum of zeroes = "7 1 Coefficient of

—8
—4x(-2)=-8= | } _ Constant term

Product of zeroes I Coefficient of x’

(ii) 4.\':—45“"]:(2"‘:_]}:

= —
The value of 4s> — 4s + 1 is zero when 2s — 1 =0, i.e., 2

Therefore, the zeroes of 4s®> — 4s + 1 are and

Sum of zeroes =




I 1 1 Constant term

r— x yo—
Product of zeroes 2 2

4 Coefficient of s°

(iii)  6x° —3—Tx=6x"-Tx-3= (3x+1)(2x-3)

The value of 6x> — 3 — 7x is zero when 3x + 1 =0 or2x — 3 =0, i.e., 3 or

-1 3

— and —
Therefore, the zeroes of 6x> — 3 — 7x are 3

1,3 _7_~7) _~(Coeflicient of x)

Sum of zeroes= 3 2 6 6 Coefficient of x*

=1 3 =1 _-3_  Constant term

Product of zeroes = 3 5 24 - ? ~ Coefficient of x°

(iv) 4w’ +8u =4’ +8u+0
=4u(u+2)

The value of 4u” + 8u is zero when4u=0oru+2=0,ie.,u=00oru=—-2

Therefore, the zeroes of 4u? + 8u are 0 and —2.

ey mapa i) S buciciliely)
Sum of zeroes = 4 Coefficient of 1
0% (_2] —0= E _ Const?nt term 2
Product of zeroes = 4 Coetficient of
(v) =15
=" —0s-15

=(r—ﬁ)(r+-ﬁ—5)




The value of t* — 15 is zero when (=15 =0 or t+15 = ﬂ, i.e., when

t=v15 ort==415

Therefore, the zeroes of t> — 15 are “-"{E and _"‘J'E .

4 —(Coefficient of
\E+[—E):D:—G: [{.EE !‘CIEII ﬂir:'}

1 {{.‘ocfﬂclem of .f")
Sum of zeroes =

- -15 =7y
15 ]{_\ﬁ}'] s 15 _ Cnn:ﬂ:_mt Et:n~112
] Coefficient of x

Product of zeroes =
(vi} 3xt—x—4

=(3x~4){x+1)

The value of 3x> = x — 4 is zero when3x =4 =0 orx + 1 =0, i.c., when

4

Therefore, the zeroes of 3x>— x —4 are 3 and —1.

4

Sum of zeroes = 3

(=1)= I _—(~1) _~(Coefficient of x)
3 3 Coefficient of x°

4 —4 Constant term
g(“l}: o

Product of zeroes 3 Coefficient of x°

Question 2:

Find a quadratic polynomial each with the given numbers as the sum and product of

its zeroes respectively.
. I e = |
(1) 4-'1 (11) \"II:.J (iii) 0.45

|1
(iv) 11 ) —37 (v) 4




Answer:

Let the polynomial be ax’ +bx+c , and its zeroes be # and Y

1

a+f=—

p 4 a
-4

v =—1=—:

’ 4

B |

Ifa=4, thenb=-1. c=—4

Therefore, the quadratic polynomial is 4x> —x — 4.

i 1
(ii) ﬁ’i

Let the polynomial be ax’ +bx+¢ and its zeroes be @ and B

b =
a+ﬁ:\,l"_:§1??f_:—...£].
o

I ¢
a e —
p 3 ou

fa=3 thenb=-32, ¢c=1

Therefore, the quadratic polynomial is 3x* — 32 x+1.

(iii) 0.5

Let the polynomial be ax’ +bx+¢ and its zeroes be & and B




g‘—j—ﬁ:ﬂ:gz_—b

| a
V5

&’Kﬁ="\‘|r5_=T

Ifa=1, thenbh=0, c =5

ol s

Therefore, the quadratic polynomial is ¥ 445 .
(iv) L1

Let the polynomial be ax’ +bx+¢  and its zeroes be & and B

1 a
gxﬁzlzizﬂ

| @
Ifa=1, thenbh=-], =1

Therefore, the quadratic polynomial 1s S 1

(v) -

11
44
Let the polynomial be ax’ +bx+¢ and its zeroes be @ and B

-1 =&

EI+ T e e i
p 4 a
I ¢

el ==
>

o

Ifa=4, thenbh=1 c=1

Therefore, the quadratic polynomial is 4’ +x+1

(vi) 4,1

Let the polynomial be ax’ +hxtc




4 -b
I a

|
g};ﬁ:[:-:i
Il a

Ifa=1, thenbh=-4, c=1

Therefore, the quadratic polynomial is 2 =dx+l

Exercise 2.3

Question 1:

Divide the polynomial p(x) by the polynomial g(x) and find the quotient and

remainder in each of the following:

(i) p(x)=x" =3x" +5x=3, () =52

(i) plx)=x"-3x" +4x+5, g(x)=x"+1-x
(iii) P(I)=x*—5x+ﬁ. g{x}zz_x}
Answer:

(i) p{x}z.r3—3x2+5x—3

g(x)=x"-2

x=3
5
3 —lj- =St +55=3

X -2y

- +
=37 +Tx=3
-3x"  +6
i _

Tx=9

Quotient=x — 3

Remainder =7x — 9




[ii} p{r)zr" =3 +4x+5=x"+0x" =35 +4x+5

g{x)=x"+1-x=x"—x+1

X 4x—3

x’ —x+1;'l K407 =3 +4x+5

R e
x4y’ +4x 43
¥ —xt4 ox

— + —_—
—3x" 4+3x +5
3x* 4 3x—3
-+ -+

8

Quotient =x*>+ x =3

Remainder = 8

(iii) px)=3"-5x+6=x"+0x"-5x+6

g(x)=2-x"=-x"+2

»

—x" =2
g +2) 40t -5x+6
gt =2yt
o
2x* —5x+6

2x? |

Quotient = —x>—2
Remainder = —5x +10

Question 2:
Check whether the first polynomial is a factor of the second polynomial by
dividing the second polynomial by the first polynomial:




(i)Y =320 +3 -2 -9r-12
(i) o +3x+13x" +5x" =T’ +2x+2

(i) x' =3x+1Lx" —dx +x" +3x+1

Answer:

(i) =3 20 +30 -2 -9r-12
£ =3_+0s-3

2t +3t+4
F+n.x—3} 26 +360 - 27 - 9112
2+ 087 —61°
=
3F 442 -9 —12
37 +048 -9
- - +
41 + 0 —12
4 + 0412
- - 4+
0

Since the remainder is 0,
2 . 4 b P 2
Hence, ¥ =3 is a factorof & +3f —2" =9 =12

(i) ' +3x+1, 3x* 450 - Tx" #2542




3x’ —4x+2
Fadr4l] 3t 455 - 700 42042

ER L B D
—dxt 100" +2x 42
—d4x' —12x" —dx
+ + +

25 +6x+2
25t +6x+2
]

Since the remainder is 0,
Hence, x*+3x+1 s a factor of 3x* +52" =Tx* +2x42

(iii)  x"=3x+1, *° —dx'+x7 +3x+1

X =1
x3—3x+l) & —dr 4 ¥+ 341

pem: T

= + A
o +3x+1
o +3x—1
+ S -

Since the remainder =@

3 . 5 3 2
Hence, ¥ =3x+1 js not a factor of ¥ =4x +x +3x+1

Question 3:

Obtain all other zeroes of 3X Ybi—2x —10x-5 , if two of its zeroes are
”IE and —\[E
3 B

Answer:




plx)=3x"+6x"—2x" —10x-5

5
= 1
Since the two zeroes are '~

[ s Jo(5)
PPN U i ot o X+.—(=lx -
T 3 . isafactorofj’xd+613“2.1':-H}_r-5_

Therefore, we divide the given polynomial by 3

33" +6x+3
F+0x-2) 3¢ 463" —2x" —10x -5

3x! +0x° —5%°

3 E +
x4+ 35 -10x=5
6x +0x" —10x

= om

357 +0x—5
3 +0x—35
i

3x4+ﬁx“—2x1—|{}x—5=[

=3[J|. —:](x +Zr+1)

'-.u1|LJ‘\

J 31' +61‘+3

L

L

We factorize & +2x+1
= (:r + l}:
Therefore, its zero is given by x + 1 =0

x=-1




As it has the term (xt I} , therefore, there will be 2 zeroes at x = —1.

E8
Hence, the zeroes of the given polynomial are 3 3 ,—1and —1.

Question 4:

On dividing ¥ =37+ x+2 by a polynomial g(x), the quotient and remainder were x
— 2 and — 2x + 4, respectively. Find g(x).

Answer:

plx)=x"=3x"+x+2 (Dividend )
g(x) = ? (Divisor)

Quotient = (x = 2)

Remainder = (— 2x + 4)

Dividend = Divisor x Quotient + Remainder

o =3t x4 2=g(x)x(x—2)+(-2x+4)
=3 +x+2+ 2 -4 =g(x)(x-2)
=3 +3x-2= g{x}{x—z}

¥ - _
g(x) is the quotient when we diVide{A L 2) by {.‘r 2]




,
X —x+]
Y3 =
=21 =37 +3x -2
i+

¥ =2
-+
2 .
-y +3x=2

x4 2x

ng(x)=(x"—x+1)

Question 5:

Give examples of polynomial p(x), g(x), q(x) and r(x), which satisfy the

division algorithm and
= deg p(x) = deg q(x)
= deg q(x) = deg r(x)
= degr(x)=0

Answer:

According to the division algorithm; if p(x) and g(x) are two polynomials with
g(x) # 0, then we can find polynomials q(x) and r(x) such that

p(x) = g(x) x q(x) +1(x),

where 1(x) = 0 or degree of r(x) < degree of g(x)

Degree of a polynomial is the highest power of the variable in the polynomial.

(1) deg p(x) = deg q(x)

Degree of quotient will be equal to degree of dividend when divisor is constant (

1.e., when any polynomial is divided by a constant).




Let us assume the division of 6x* +2x+2 by 2.

Here, p(X) = 'ﬁxz + 2.1'+2

g(x)=2

qx) = 3x +x+1 and r(x)=0
Degree of p(x) and q(x) is the same i.e., 2.

Checking for division algorithm,
p(x) = g(x) x q(x) + 1(x)
6x” +2x+2 =2( I 4+l )

— bxT +2x42
Thus, the division algorithm is satisfied.
(i) deg q(x) = deg r(x)

Let us assume the division of x* + x by x?,
Here, p(x) = x> + x

g(x) =x>

q(x) =x and r(x) = x

Clearly, the degree of q(x) and r(x) is the same i.e., 1.
Checking for division algorithm,

p(x) = g(x) x q(x) +1(x)

X +x=(x*)xx+x




X +x=x+x

Thus, the division algorithm is satisfied.
(ii)deg r(x) =0
Degree of remainder will be 0 when remainder comes to a constant.

Let us assume the division of x> + 1by x°.
Here, p(x) = x>+ 1

g(x) =x’

q(x) =x and r(x) =1

Clearly, the degree of r(x) is 0.
Checking for division algorithm,
p(x) = g(x) x q(x) + 1(x)

X+ 1=x*)xxet 1
X +1=x"+1

Thus, the division algorithm 1s satisfied.




Exercise 2.4

Question 1:

Verify that the numbers given alongside of the cubic polynomials below are
their zeroes. Also verify the relationship between the zeroes and the coefficients
in each case:

. = Ly ]

(i) 2x+x*-5x+2, —,1,-2
2

i) P —dx*+5x=-2 2.1.1

(ii) :




Answer:

(0 px)=2x"+x"-5x+2.

Zeroes for this polynomial are —;uﬁ l,=2

p(1)=2x1 +1° =5x1+2
=0

p(-2)=2(=2)" +(=2)' —5(-2)+2
==16+4+10+2=10

1

Therefore, 2 , 1, and —2 are the zeroes of the given polynomial.

Comparing the given polynomial with ¥ T+bxt tox+d ,weobtaina=2,b=1,c=-5,d=
2

We can take r:z=é,,3= lLy=-2

1 1 —b
a+ﬁ+y=5+]+(—2}=—5=:
c:cﬁ+,6’;w+cxy:lxl+lf—2]+l[—2]=__3:3

2 2 2 @
l of ol i
spaspn oY T o TUER T
cfiy 2?:-: x(-2) I : )

Therefore, the relationship between the zeroes and the coefficients is verified.cients is
verified.

(i) plx)=x"—4x"+5x-2

Zeroes for this polynomial are 2, 1, 1.




p(2)=2"-4(2%)+5(2)-2
=8-16+10-2=0

p(1) =1 -4(1) +5(1)-2
=1-4+5-2=0

Therefore, 2, 1, 1 are the zeroes of the given polynomial.

Comparing the given polynomial with ¥ T+ tox+d ,weobtaina=1,b=—4,c=5,d=
=2.

Verification of the relationship between zeroes and coefficients is verified.cient of the given
polynomial

Sumnfzernes:2+]+|:4:d{T_£”:*_b
i

Multiplication of zeroes taking two at a time = (2)(1) + (1)(1)+ 2)(1)=2+1+2=5

_(3) e
I a
_A2) -
Multiplication of zeroes =2 x.1 x 1 =2 1 a

Hence, the relationship between the zeroes and the coefficients'is verified. coefficient is
verified.

Question 2:

Find a cubic polynomial with the sum, sum of the product of its zeroes taken two

at a time, and the product of its zeroes as 2, — 7, — 14 respectively.

Answer:

Let the polynomial be @* "+bx* + X +d and the zeroes be #Hrand ¥

It is given that




2 -=b
a+ﬁ+y=T

I a

14 -~
oy ===
l o

Ifa=1,thenb=-2,c=-7,d=14

Hence, the polynomial is 2 =2x =Tx+14 '

Question 3:
If the zeroes of polynomial =3¢ +x+1 qre a~biasa+h , find a and b.

Answer:
plx)=x" =3 +x+1

Zeroesarea—b,a+a+b

3 2
Comparing the given polynomial with P¥ i Lol , We obtain

p=1,q=-3,r=1,t=1
Sumof zeroes=a-b+a+a+b
j=3cr
lﬂ
el
1
3=3a

i —

The zeroes are I=b 1. 1+b .




Multiplication of zeroes=1{1-b)(1+5)

Hence,a=1and b= V2 or _‘J'E.

Question 4:

It two zeroes of the polynomial ' =6x7 = 26x +138x =35 gpe 2+43 , find

other zeroes.

Answer:

Given that 2 + V3 and 2 = V3 are zeroes of the given polynomial.

(x-z-ﬁ)(xﬁznfﬁ}

Therefore, =x’+4—4x -3

=x%—4x + 1 is a factor of the given polynomial

For finding the remaining zeroes of the given polynomial, we will find the quotient by

dividing ** —6%" =26x" +138x-35 1y x> ax + 1.




v ~2x—-35
¥ —4x+1) x'-6x" -26x7 +138x-35

O edrt e X
- -s. —
— 2 =27x" +138x-35
oty Ex - D
+ - +
~35x" +140x-35
~35x" +140x-35
+ - +

Clearly, ' =65 ~26x" +138x~35 _ (¥ —4x+1 )(x* —2x-35)

(¥ —2x-35)

It can be observed that is also a factor of the given polynomial.

And (x” —2x—35] _(x=T7)(x+5)

Therefore, the value of the polynomial is also zero when *~ 7=0 op x+5=0
Orx=7o0r-5

Hence, 7 and —5 are also zeroes of this polynomial.

Question 5:

If the polynomial x" — 6x" 4+ 16x” —25x + 10 is divided by another polynomial

x* —~2x+k , the remainder comes out to be x + a, find k and a.

Answer:
By division algorithm,

Dividend = Divisor X Quotient + Remainder




Dividend — Remainder = Divisor x Quotient

4 3 i o 3 2
X =6y +16x = 25x+10=x~a=x" —b6x +16x -26x+10-4a will be perfectly divisible by

X =2x+k
Let us divide *' —6x" +16x° ~26x+10-a by X -2x+k

' —dx+(8-k)
¥ =2v+k) x'=6x" +16x" - 263 +10-a
gl o T
- -
—4x* 4 (16— k) x* - 26x
—4x" + 8x" — dhx
+ - +
(8—k)x" —(26—4k)x+10-a
(8—k)x® =(16-24)x+(8k &)

= + ==

(—10+2k)x+(10—a—8k+4")

(—10+2k)x+(10-a—8k + k)

It can be observed that will be 0:

Therefore, (=10+26)% 1 (10-a-8k+k) [

bop (-10+426)

:0’
2k=10
And thus, k=5
pop (10-a-8k+k7)

10—a—8x5+25=0

10—a—40+25=0










