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Chapter 1 — Real Numbers

Exercise 1.1

Prove that the product of two consecutive positive integers is divisible by 2.
Sol:

Let, (n—1) and n be two consecutive positive integers

=~ Their product =n(n - 1)

=n?-n

We know that any positive integer is of the form 2q or 2q + 1, for some integer q
When n =2q, we have

n?—n=(2q)?*-2q

=4q° — 2q

2q(2q - 1)

Then n? — n is divisible by 2.

When n =2q + 1, we have

n?—-n=0Qq+1)?%*-2q+1)

=4q*+4q+1—-2q—1

=4q% + 2q

=2q(2q+1)

Then n? — n is divisible by 2.

Hence the product of two consecutive positive integers is divisible by 2.

If aand b are two odd positive integers such that a > b, then prove that one of the two
numbers azﬂ and az;b is odd and the other is even.

Sol:

Leta=2g+ 3and b =2q + 1 be two positive odd integers such thata > b

a+b _ 2q+3+2q+1 — 4q+4

- = > 5~ = 29 + 2 = an even number

Now,

-b 2q+3)—(2q+1 2q+3—-2q-1 2
andaT:(q )z(q ): q Zq :Ezlzanoddnumber

b -b . .
Hence one of the two numbers % and aT is odd and the other is even for any

two positive odd integer

Show that the square of an odd positive integer is of the form 8q + 1, for some integer g.
Sol:

By Euclid’s division algorithm

a=bg+r, where0<r<b

Putb=4

a=4q+r, where0<r<4

If r=0, then a = 4q even

Ifr=1,thena=4q+1odd
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Class X Chapter 1 — Real Numbers

Ifr=2,thena=4q+ 2even

If r=3, thena=4q+ 3 odd

Now, (4q + 1)* = (49)* + 2(4q)(1) + (1)?

=16q*+8q+1

=8(2¢*+q) +1

=8m + 1 where m is some integer

Hence the square of an odd integer is of the form 8qg + 1, for some integer g

4. Show that any positive odd integer is of the form 6q + 1 or, 6q + 3 or, 6q + 5, where q is
some integer.
Sol:
Let a be any odd positive integer we need to prove that a is of the form 6q + 1, or 6q +3, 6q
+ 5, where q is some integer
Since a is an integer consider b = 6 another integer applying Euclid’s division lemma we
get
a=6q +r for some integer q>0,andr=20, 1, 2, 3,4, 5since 0 <r <6.
Therefore,a=6q or6q+ 1or6gq+2or6q+3or6q+4or6q+5
However since a is odd so a cannot take the values 6q, 6q + 2 and 6q + 4
(since all these are divisible by 2)
Also, 6q+1=2x3g+1=2k1+1, wherekl is a positive integer
6g+3=(6g+2)+1=2(3q+1)+1=2k2+1, where k2 is an integer
6g+5=(6g+4)+1=2(3q+2)+1=2k3+1, where k3 is an integer
Clearly, 6q +1, 6g +3, 6q + 5 are of the form 2k + 1, where k is an integer
Therefore, 6q + 1, 69 + 3, 6q + 5 are odd numbers.
Therefore, any odd integer can be expressed is of the form
6g + 1, or 6g + 3, 69 + 5 where q is some integer
Concept insight: In order to solve such problems Euclid’s division lemma is applied to two
integers a and b the integer b must be taken in accordance with what is to be proved, for
example here the integer b was taken 6 because a must be of the form 6q + 1, 6g +3, 6q + 5
Basic definition of even (divisible by 2) and odd numbers (not divisible by 2) and the fact
that addiction and multiplication of integers is always an integer are applicable here.

5. Prove that the square of any positive integer is of the form 3m or, 3m + 1 but not of the
form 3m +2.
Sol:
By Euclid’s division algorithm
a=bq+r,where0<r<b
Putb =3
a=3q+r, where0<r<3
Ifr=0,thena=3q
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Class X Chapter 1 — Real Numbers

Ifr=1,thena=3q+1
Ifr=2,thena=3q+2

Now, (3g)? = 9q2

=3 X 3¢*

= 3m,where m is some integer
(3q+ 1% = (3¢)* + 2B (1) + (1)?
=9q%+6q+1

=33¢*+2q)+1

= 3m + 1, where m is some integer
(3q +2)* = (39)* + 2(39)(2) + (2)?
=9¢°+12q + 4

=9¢®+12q + 4
=33B¢*+49+1D)+1

= 3m + 1,where m is some integer
Hence the square of any positive integer is of the form 3m, or 3m +1
But not of the form 3m + 2

6.  Prove that the square of any positive integer is of the form 4q or 4q + 1 for some integer g.
Sol:
By Euclid’s division Algorithm
a=bm-+r, where0<r<b
Putb=4
a=4m+r, where0<r < 4
Ifr=0, thena=4m
Ifr=1,thena=4m+1
Ifr=2,thena=4m+2
Ifr=3,thena=4m+3
Now, (4m)? = 16m?
=4 x 4m?
= 4q where q is some integer
(4m + 1)? = (4m)? + 2(4m)(1) + (1)?
=16m?*+8m+1
=4(4m? +2m) +1
= 4q + 1 where q is some integer
(4m + 2)? = (4m)? + 2(4m)(2)+(2)?
=16m?+24m +9
=16m?+24m+8+1
=4(4m?>+6m+2)+1
= 4q + 1,where q is some integer
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Class X Chapter 1 — Real Numbers

Hence, the square of any positive integer is of the form 4q or 4q +
1 for some integer m

7. Prove that the square of any positive integer is of the form 5q, 59 + 1, 5q + 4 for some
integer g.
Sol:
By Euclid’s division algorithm
a=bm+r, where0<r<b
Putb=5
a=5m-+r, where0<r<4
Ifr=0, thena=5m
Ifr=1,thena=5m+1
Ifr=2,thena=5m+2
Ifr=3,thena=5m+3
Ifr=4,thena=5m+4
Now, (5m)? = 25m?
=5(5m?)
= 5q where q is some integer
(5Gm+ 1)? = (5m)? + 2(5m)(1) + (1)?
=25m?+10m +1
=5Gm?+2m)+1
= 5q + 1 where q is some integer
(5Gm + 1)? = (5m)? + 2(5m)(1)(1)?
=25m?+10m+1
=5Gm?+2m)+1
= 5q + 1 where g is some integer
= (5m + 2)? = (5m)? + 2(5m)(2) + (2)?
= 25m? +20m + 4
=5(5m? + 4m) + 4
= 5q + 4,where q is some integer
= (5m + 3)%? = (5m)? + 2(5m)(3) + (3)?
=25m?+30m+9
=25m?+30m+5+4
=56m?+6m+1)+4
= 5q + 1,where q is some integer
= (5m + 4)? = (5m)? + 2(5m)(4) + (4)?
=25m? + 40m + 16
=25m? +40m+ 15+ 1
= 5(5m?) + 2(5m)(4) + (4)?
= 5q + 1,where q is some integer
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4 Class X Chapter 1 — Real Numbers

Hence, the square of any positive integer is of the form 5q or 5q + 1, 5q + 4 for some
integer g.

8.  Prove that if a positive integer is of the form 6q + 5, then it is of the form 3q + 2 for some
integer g, but not conversely.
Sol:
Let, n = 6q + 5, when q is a positive integer
We know that any positive integer is of the form 3k, or 3k + 1, or 3k + 2
~q=3kor3k+1,or3k+2
If g = 3k, then
n=6q+5
=6(3k) +5
=18k +5
=18k +3+2
=3(6k +1) +2
=3m + 2, where m is some integer
If g=3k + 1, then
n=6q+5
=6(3k+1)+5
=18k+6+5
=18k +11
=3(6k +3) +2
=3m + 2, where m is some integer
If g =3k + 2, then
n=6g+5
=6(3k+2)+5
=18k +12+5
=18k + 17
=3(6k +5) +2
=3m + 2, where m is some integer
Hence, if a positive integer is of the form 6q + 5, then it is of the form 3q + 2 for some
integer g.

Conversely

Letn=3q+2

We know that a positive integer can be of the form 6k + 1, 6k + 2, 6k + 3, 6k +.4'0r6k 5
So, now if q = 6k + 1 then

n=3(6k+1)+2

=18k +5

=6(3k) +5
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10.

= 6m + 5, where m is some integer

So, now if q = 6k + 2 then

n=3(6k+2)+2

=18k +8

=6 Bk+1)+2

=6m + 2, where m is some integer

Now, this is not of the form 6m + 5

Hence, if n is of the form 3q + 2, then it necessarily won’t be of the form 6q + 5 always.

Prove that the square of any positive integer of the form 5q + 1 is of the same form.
Sol:

Let n = 5qg + 1 where q is a positive integer

~n? =(5q +1)?

=250% +10q + 1

=5(50% +2q) + 1

=5m + 1, where m is some integer

Hence, the square of any positive integer of the form 5q + 1 is of the same form.

Prove that the product of three consecutive positive integer is divisible by 6.
Sol:

Let, n be any positive integer. Since any positive integer is of the form 6q or 6g + 1 or 6q +
20r,6q+30r6q+4or6q+5.

If n = 6q, then

n(n+1)(n+2)=(6q +1)(6q + 2)(6q + 3)
=6[(6a + 1)(3q + 1)(2q + 1)]

= 6m, which is divisible by 6?

If n=6q+ 1, then

n(n +1)(n +2) = (6q + 2)(6q + 3)(6q + 4)
=6[(6g + 1)(3q + 1)(2gq + 1)]

= 6m, which is divisible by 6

If n=6q + 2, then

n(n+1)(n+2) =(6q +2)(6q + 3)(6q + 4)
=6[(3q + 1)(2q + 1)(6q + 4)]

= 6m, which is divisible by 6.

If n=6q + 3, then

n(n +1)(n + 2) = (6q + 3)(6qg + 4)(6q + 5)
=6[(6g + 1)(3g + 2)(29 + 5)]

= 6m, which is divisible by 6.

If n=6q + 4, then

n(n +1)(n +2) = (6q + 4)(6q + 5)(6q + 6)
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=6[(6g + 4)(3q + 5)(2q + 1)]

= 6m, which is divisible by 6.

If n=6q + 5, then

n(n +1)(n+2) = (6q + 5)(6q + 6)(6q + 7)

=6[(6a +5)(q + 1)(6q + 7)]

= 6m, which is divisible by 6.

Hero, the product of three consecutive positive integer is divisible by 6.

11. For any positive integer n , prove that n® — n divisible by 6.
Sol:
Wehaven®  —n=nn?>-1)=mn-1)n) (n+1)
Let, n be any positive integer. Since any positive integer is of the form 6q or 6q + 1 or, 6q +
2 0r,6q+3or, 6q+4or, 6q+5.
If n = 6q, then
(n—1DMm)(n+1) = (69 —1)(6q)(6q + 1)
=6[(6q — 1)(q)(6q + 1)]
= 6m, which is divisible by 6
If n=6q + 1, then
(n—1Dm+1) =(6q)(6q + 1)(6q + 2)
=6[(q)(6q + 1)(6q + 2)]
= 6m, which is divisible by 6
If n=6q + 2, then
(n—1DM)(n+1) = (69 +1)(6q + 2)(6q + 3)
=6[(6q + 1)(3q + 1)(2q + 1)]
= 6m, which is divisible by 6
If n=6q + 3, then
(n—1DM)(n+1) = (6qg +3)(6q +4)(6q9 +5)
=6[(3q + D(2q + 1)(6q + 4)]
= 6m, which is divisible by 6
If n=6q + 4, then
(n—1Dm)(n+1) = (6qg +3)(6q +4)(6q +5)
=6[(2q + 1)(3q + 2)(6q + 5)]
= 6m, which is divisible by 6
If n=6q +5, then
(n—1Dm)(n+1) = (6qg +4)(6q + 5)(6q + 6)
=6[(6q +4)(6q + 5)(q + 1)]
= 6m, which is divisible by 6
Hence, for any positive integer n, n® —n is divisible by 6.
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Class X Chapter 1 — Real Numbers

Exercise 1.2

1.  Define HOE of two positive integers and find the HCF of the following pairs of numbers:

(i)32and 54  (ii) 18 and 24 (iii) 70 and 30 (iv) 56 and 88

(v) 475 and 495 (vi) 75 and 243 (vii) 240 and 6552 (viii) 155 and 1385
(ix) 100 and 190 (x) 105 and 120

Sol:

By applying Euclid’s division lemma

(1) S5y=32x1+22
Since remainder # 0, apply division lemma on division of 32 and remainder 22.
32=22x1+10
Since remainder # 0, apply division lemma on division of 22 and remainder 10.
22=10%x2+2
Since remainder # 0, apply division lemma on division of 10 and remainder 2.
10 =2 x5 [remainder O]
Hence, HCF of 32 and 54 10 2

(i) By applying division lemma
24=18x1+6
Since remainder = 6, apply division lemma on divisor of 18 and remainder 6.
18=6x3+0
=~ Hence, HCF of 18 and 24 = 6

(ilf) By applying Euclid’s division lemma
70=30x2+10
Since remainder # 0, apply division lemma on divisor of 30 and remainder 10.
30=10%x3+0
=~ Hence HCF of 70 and 30 is = 10.

(iv) By applying Euclid’s division lemma
88 =56 x1+32
Since remainder # 0, apply division lemma on divisor of 56 and remainder 32.
56=32x1+24
Since remainder # 0, apply division lemma on divisor of 32 and remainder 24.
32=24x%x1+8
Since remainder # 0, apply division lemma on divisor of 24 and remainder 8.
24=8x%x3+4+0
~ HCF of 56 and 88 is = 8.

(v) By applying Euclid’s division lemma
495 =475 x 1 +20
Since remainder # 0, apply division lemma on divisor of 475 and-remainder. 20.
475=20 x 23+ 15
Since remainder # 0, apply division lemma on divisor of 20~and remainder 15.
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(vi)

(vii)

(viii)

(ix)

()

20=15x1+5

Since remainder # 0, apply division lemma on divisor of 15 and remainder 5.
15=5x3+0

~ HCF of 475 and 495 is = 5.

By applying Euclid’s division lemma

243=75%x 3+18

Since remainder # 0, apply division lemma on divisor of 75 and remainder 18.
75=18%x4+3

Since remainder # 0, apply division lemma on divisor of 18 and remainder 3.
18=3x6+0

~ HCF of 243 and 75 is = 3.

By applying Euclid’s division lemma

6552 =240 x 27 + 72

Since remainder # 0, apply division lemma on divisor of 240 and remainder 72.
210=72 x 3+ 24

Since remainder # 0, apply division lemma on divisor of 72 and remainder 24.
72=24x3+0

~ HCF of 6552 and 240 is = 24.

By applying Euclid’s division lemma

1385 =155 x 8 + 145

Since remainder # 0, applying division lemma on divisor 155 and remainder 145
155=145%x1+10

Since remainder # 0, applying division lemma on divisor 10 and remainder 5
10=5%x2+0

=~ Hence HCF of 1385 and 155 = 5.

By applying Euclid’s division lemma

190=100 x 1 + 90

Since remainder # 0, applying division lemma on divisor 100 and remainder 90.
90=10x9+0

~ HCF of 100 and 190 = 10

By applying Euclid’s division lemma

120=105%x 1+ 15

Since remainder # 0, applying division lemma on divisor 105 and remainder 15.
105=15x7+0

~ HCF of 105 and 120 = 15

2. Use Euclid’s division algorithm to find the HCF of
(1) 135 and 225 (i1) 196 and 38220

Sol:
(N

135 and 225
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Step 1: Since 225 > 135. Apply Euclid’s division lemma to a =225 and b = 135 to
find g and r such that 225 =135q +r, 0 <r <135
On dividing 225 by 135 we get quotient as 1 and remainder as ‘90’
l.e.,225=135r1+ 90
Step 2: Remainder 5 which is 90 7, we apply Euclid’s division lemma to a = 135
and b =90 to find whole numbers q and r such that 135=90 xq+r0<r<90 on
dividing 135 by 90 we get quotient as 1 and remainder as 45
le.,135=90 x 1 +45
Step3: Again remainder r = 45 to so we apply division lemmato a =90 and b = 45
to find g and r such that 90 = 45 x g x r. 0 <r <45. On dividing 90 by 45we get
quotient as 2 and remainderas O i.e., 90=2x45+0
Step 4: Since the remainder = 0, the divisor at this stage will be HCF of (135, 225)
Since the divisor at this stage is 45. Therefore the HCF of 135 and 225 is 45.

(i) 867 and 255:
Step 1: Since 867 > 255, apply Euclid’s division
Lemmaatoa=867=255q+r, 0<r<255
On dividing 867 by 255 we get quotient as 3 and the remainder as low
Step 2: Since the remainder 102 to, we apply the division lemmatoa=255and b =
102 to find 255 = 102g + 51 = 102r - 151
Step 3: Again remainder 0 is non-zero, so we apply the division lemmato a = 102
and b = 51 to find whole numbers q and r such that 102 =q=r when 0 <r <51
On dividing 102 by 51 quotient =2 and remainder is ‘0’
ie,=102=51x2+0
Since the remainder is zero, the divisional this stage is the HCF.
Since the divisor at this stage is 51, .~ HCF of 867 and 255 is ‘51"

3. Find the HCF of the following pairs of integers and express it as a linear combination of

them.

(i) 963 and 657 (ii) 592 and 252 (iii) 506 and 1155 (iv)1288 and 575

Sol:

(1) 963 and 6567
By applying Euclid’s division lemma 963 = 657 X 1 + 306 ...(1)
Since remainder # 0, apply division lemma on divisor 657 and remainder 306
657 =306 x 2 +45 ..... (ii)
Since remainder # 0, apply division lemma on divisor 306 and remainder 4
306 =45 x 6+ 36 .....(iii)
Since remainder # 0, apply division lemma on divisor 45 and remainder-36
45=36x1+9 ...... (iv)
Since remainder # 0, apply division lemma on divisor 36 and remainder9
36=9x4+0
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(i)

(iii)

~HCF=9

Now 9=45-36 x 1 [from (iv)]

=45-[306-45x 6] x 1 [from (iii)]

=45-306 x 1+45 %X 6

=45x7-306x%x1

=657 X7-306x%x14-306 X 1 [from (ii)]

=657 Xx7-306 %15

=657 X7-[963 - 657 x 1] x 15 [from (i)]

=657 X 22-963 x 15

595 and 252

By applying Euclid’s division lemma

595=252x2+91 ... (i)

Since remainder # 0, apply division lemma on divisor 252 and remainder 91
252=91x2+70.... (ii)

Since remainder # 0, apply division lemma on divisor 91 and remainder 70
91 =70 x 1 +21 ....(iii)

Since remainder # 0, apply division lemma on divisor 70 and remainder 20
70=21x3+7....(iv)

Since remainder # 0, apply division lemma on divisor 21 and remainder 7
21=7%x3+0

HCF=7

Now, 7=70-21x3 [from (iv)]
=70-[90-70x 1] x 3 [from (iii)]
=70-91x3+70x3

=70x4-91x3

=[252-91%x2]%x4-91x3 [from (ii)]

=252x4-91x8-91x3

=252x4-91x11

=252 x 4 — [595 — 252 x 2] x 11 [from (i)]

=252 x4 - 595 x 11 + 252 x 22

=252 x6-595 x 11

506 and 1155

By applying Euclid’s division lemma

1155=506 x2+ 143 .... (1)

Since remainder # 0, apply division lemma on division 506 and remainder 443
506 =143 x 3+ 77 ....(11)

Since remainder # 0, apply division lemma on division 143 and remainder 77
143 =77 x 1 + 56 ....(iii)

Since remainder # 0, apply division lemma on division 77 andremainder, 66
77=66x1+11 ...(iv)
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Since remainder # 0, apply division lemma on divisor 36 and remainder 9
66=11x6+0
~HCF=11
Now, 11 =77-6 x 11 [from (iv)]
=77-[143-77x 1] x 1 [from (iii)]
=77-143x1-77%x1
=77x2-143x1
= [506 — 143 x 3] x 2 — 143 x 1 [from (ii)]
=506 x2-143x6-143 x 1
=506 x2-143 x 7
=506 x 2 —[1155 - 506 x 27 x 7] [from (i)]
=506 x 2—-1155 x 7 + 506 x 14
=506 x 16 — 115 x 7
(iv) 1288 and 575
By applying Euclid’s division lemma
1288 =575 x 2+ 138 ...(i)
Since remainder # 0, apply division lemma on division 575 and remainder 138

575=138x 1+ 23 ...(11)
Since remainder # 0, apply division lemma on division 138 and remainder 23 ...(iii)
~HCF=23

Now, 23 =575-138 x 4 [from (ii)]
=575-[1288 - 572 x 2] x 4 [from (i)]
=575-1288 x 4 +575 x 8
=575x9-1288 x 4

4.  Express the HCF of 468 and 222 as 468x + 222y where X, y are integers in two different
ways.
Sol:
Given integers are 468 and 222 where 468 > 222.
By applying Euclid’s division lemma, we get 468 =222 X 2 +24 ...(i)
Since remainder # 0, apply division lemma on division 222 and remainder 24
222=24x9+6 ...(ii)
Since remainder # 0, apply division lemma on division 24 and remainder 6
24=6x4+0...(iii)
We observe that the remainder = 0, so the last divisor 6 is the HCF of the 468 and 222
From (ii) we have
6=222-24x%x9
= 6 =222 — [468 — 222 x 2] x 9 [Substituting 24 = 468 — 222 x 2 from(i)}
= 6=222-468 x 9222 x 18
=>6=222x19-468x9
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= 6 = 222y + 468x, wherex = =9 and y = 19

5. If the HCF of 408 and 1032 is expressible in the form 1032 m — 408 x 5, find m.
Sol:
General integers are 408 and 1032 where 408 < 1032
By applying Euclid’s division lemma, we get
1032 =408 x 2 + 216
Since remainder # 0, apply division lemma on division 408 and remainder 216
408 =216 x 1 + 192
Since remainder # 0, apply division lemma on division 216 and remainder 192
216 =192 x 1 + 24
Since remainder # 0, apply division lemma on division 192 and remainder 24
192 =24 x 8 + 32
We observe that 32m under in 0. So the last divisor 24 is the H.C.F of 408 and 1032
+ 216 =1032m — 408 x 5
=1032m=24+408 x5
= 103Z2m = 24 + 2040

= 1032m = 2064

2064
-om=—=
1032

6. If the HCF of 657 and 963 is expressible in the form 657 x + 963 x — 15, find x.
Sol:
657 and 963
By applying Euclid’s division lemma
963 = 657 x 1 + 306
Since remainder # 0, apply division lemma on division 657 and remainder 306
657 =306 x 2 + 45
Since remainder # 0, apply division lemma on division 306 and remainder 45
306 =45 x6 + 36
Since remainder # 0, apply division lemma on division 45 and remainder 36
45=36x1+19
Since remainder # 0, apply division lemma on division 36 and remainder 19
36=19%x4+0
~ HCF =657
Given HCF = 657 + 963 x (-15)
= 9 =657 X —1445
=9 + 14445 = 657 x

= 657x = 1445y
1445y
T 657
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=>x=22

7. Anarmy 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?

Sol:

Members in arms = 616

Members in Band = 32

~ Maximum numbers of columns

= HCF of 616 and 32

By applying Euclid’s division lemma

616 =32x19+8

32=8x4+0

~HCF=8

Hence the maximum remainder number of columns in which they can each is 8

8.  Find the largest number which divides 615 and 963 leaving remainder 6 in each case.
Sol:
The required number when the divides 615 and 963
Leaves remainder 616 is means 615 — 6 = 609 and 963 — 957 are completely divisible by
the number
=~ the required number
= HCF of 609 and 957
By applying Euclid’s division lemma
957 =609 x 1 + 348
609 =348 x 1 + 261
348=261x1+87
261 =87 x 370
HCF =87
Hence the required number is ‘87’

9.  Find the greatest number which divides 285 and 1249 leaving remainders 9 and 7
respectively.
Sol:
The require number when divides 285 and 1249, leaves remainder 9 and 7, this means 285
—9 =276 and 1249 — 7 = 1242 are completely divisible by the number
=~ The required number = HCF of 276 and 1242
By applying Euclid’s division lemma
1242 =276 x 4 + 138
276 =138x2+0
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10.

11.

12.

~ HCF =138
Hence remainder is =0
Hence required number is 138

Find the largest number which exactly divides 280 and 1245 leaving remainders 4 and 3,
respectively.

Sol:

The required number when divides 280 and 1245 leaves the remainder 4 and 3, this means
280 4 — 216 and 1245 — 3 = 1245 — 3 = 1242 are completely divisible by the number

=~ The required number = HCF of 276 and 1242

By applying Euclid’s division lemma

1242 =276 x 4 + 138

276=138x2+0

~ HCF =138

Hence the required numbers is 138

What is the largest number that divides 626, 3127 and 15628 and leaves remainders of 1, 2
and 3 respectively.

Sol:

The required number when divides 626, 3127 and 15628, leaves remainder 1, 2 and 3. This
means 626 — 1 = 625, 3127 — 2 = 3125 and

15628 — 3 = 15625 are completely divisible by the number

=~ The required number = HCF of 625, 3125 and 15625

First consider 625 and 3125

By applying Euclid’s division lemma

3125=625x5+0

HCF of 625 and 3125 = 625

Now consider 625 and 15625

By applying Euclid’s division lemma

15625 =625 x 25+ 0

~ HCF of 625, 3125 and 15625 = 625

Hence required number is 625

Find the greatest number that will divide 445, 572 and 699 leaving remainders 4, 5 and;6
respectively.

Sol:

The required number when divides 445, 572 and 699 leaves remainders 4,5 and6

This means 445 — 4 =441, 572 — 5 =561 and

699 — 6 = 693 are completely divisible by the number

=~ The required number = HCF of 441, 567 and 693
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13.

14.

First consider 441 and 567

By applying Euclid’s division lemma
567 =441 x 1 + 126

441 =126 x 3 + 63

126 =63%x2+0

~ HCF of 441 and 567 = 63

Now consider 63 and 693

By applying Euclid’s division lemma
693=63x11+0

~ HCF of 441, 567 and 693 = 63
Hence required number is 63

Find the greatest number which divides 2011 and 2623 leaving remainders 9 and 5
respectively.

Sol:

The required number when divides 2011 and 2623

Leaves remainders 9 and the means

2011 —9=2002 and 2623 — 5 = 2618 are completely divisible by the number
=~ The required number = HCF of 2002 and 2618

By applying Euclid’s division lemma

2618 =2002 x 1 + 616

2002 =616 x 3 + 154

616 =754 x4+0

~ HCF of 2002 and 2618 = 154

Hence required number is 154

The length, breadth and height of a room are 8 m 25 cm, 6 m 75 cm and 4 m 50 cm,
respectively. Determine the longest rod which can measure the three dimensions of the
room exactly.

Sol:

Length of room = 8m 25cm = 825 cm

Breadth of room = 6m 75m = 675 cm

Height of room = 4m 50m = 450 cm

=~ The required longest rod

= HCF of 825, 675 and 450

First consider 675 and 450

By applying Euclid’s division lemma

675 =450 x 1 + 225

450=225%x2+0

~ HCF of 675 and 450 = 825
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15.

16.

Now consider 625 and 825

By applying Euclid’s division lemma
825 =225 x 3+ 150
225=150x1+75

150=75%x2+0

HCF of 825, 675 and 450 = 75

105 goats, 140 donkeys and 175 cows have to be taken across a river. There is only one
boat which will have to make many trips in order to do so. The lazy boatman has his own
conditions for transporting them. He insists that he will take the same number of animals in
every trip and they have to be of the same kind. He will naturally like to take the largest
possible number each time. Can you tell how many animals went in each trip?

Sol:

Number of goats = 205

Number of donkey = 140

Number of cows = 175

=~ The largest number of animals in one trip = HCF of 105, 140 and 175

First consider 105 and 140

By applying Euclid’s division lemma

140=105x1+35

105=35x3+0

~ HCF of 105 and 140 = 35

Now consider 35 and 175

By applying Euclid’s division lemma

175=35%x5+0

HCF of 105, 140 and 175 = 35

15 pastries and 12 biscuit packets have been donated for a school fete. These are to be
packed in several smaller identical boxes with the same number of pastries and biscuit
packets in each. How many biscuit packets and how many pastries will each box contain?
Sol:

Number of pastries = 15

Number of biscuit packets = 12

=~ The required no of boxes to contain equal number = HCF of 15 and 13

By applying Euclid’s division lemma

15=12x 13

12=2x9=0

~ No. of boxes required = 3

Hence each box will contain 1?5 = 5 pastries and % biscuit packets
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17.

18.

A mason has to fit a bathroom with square marble tiles of the largest possible size. The size
of the bathroom is 10 ft. by 8 ft. What would be the size in inches of the tile required that
has to be cut and how many such tiles are required?

Sol:

Size of bathroom = 10ft by 8ft

= (10 x 12) inch by (8 x 12) inch

=120 inch by 96 inch

The largest size of tile required = HCF of 120 and 96

By applying Euclid’s division lemma

120=96 x 1 + 24

96=24%x4+0

~HCF=24

=~ Largest size of tile required = 24 inches

Area of bathroom

=~ No. of tiles required =

_ 120 x96
24%24

=5x4
=20 tiles

area of 2 tile

Two brands of chocolates are available in packs of 24 and 15 respectively. If | need to buy
an equal number of chocolates of both kinds, what is the least number of boxes of each
kind I would need to buy?

Sol:

Number of chocolates of 1% brand in one pack = 24

Number of chocolates of 2" b and in one pack = 15

=~ The least number of chocolates 1 need to purchase

= LCM of 24 and 15

=2%X24x2%x2x3x%x5

=120

= The number of packet of 1% brand = % =5

And the number of packet of 2" brand = % =8
=~ Largest size of tile required = 24 inches

area of bathroom _ 120X96
area of 1 tile T 24%24

No of chocolates of 1% brand in one pack = 24

No of chocolate of 2" brand in one pack = 15

=~ The least number of chocolates | need to purchase
= LCM of 24 and 15

=2X2X2x%x3X%x5

=120

=~ No of tiles required = =5 X4 = 20tiles
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19.

20.

21.

= The number of packet of 1% brand = % =5

All the number of packet of 2nd brand = %O =8

144 cartons of Coke Cans and 90 cartons of Pepsi Cans are to be stacked in a Canteen. If
each stack is of the same height and is to contain cartons of the same drink, what would be
the greatest number of cartons each stack would have?

Sol:

Number of cartons of coke cans = 144

Number of cartons of pepsi cans = 90

=~ The greatest number of cartons in one stock = HCF of 144 and 90

By applying Euclid’s division lemma

144 =90 x 1+ 54

90=54x1+36

54=36x1+18

36=18x2+0

~ HCF=18

Hence the greatest number cartons in one stock = 18

During a sale, colour pencils were being sold in packs of 24 each and crayons in packs of
32 each. If you want full packs of both and the same number of pencils and crayons, how
many of each would you need to buy?

Sol:

Number of color pencils in one pack = 24

No of crayons in pack = 32

=~ The least number of both colors to be purchased

= LCM of 24 and 32

Z2X2X2X%X2%X3

=96

= Number of packs of pencils to be bought = g =1

And number of packs of crayon to be bought = 2—2 =3

A merchant has 120 liters of oil of one kind, 180 liters of another kind and 240 liters of
third kind. He wants to sell the oil by filling the three kinds of oil in tins of equal capacity.
What should be the greatest capacity of such a tin?

Sol:

Quantity of oil A =120 liters

Quantity of oil B = 180 liters

Quantity of oil C = 240 liters

We want to fill oils A, B and C in tins of the same capacity
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=~ The greatest capacity of the tin chat can hold oil. A, B and C = HCF of 120, 180 and 240
By fundamental theorem of arithmetic

120=23%x3 x5

180=22x%x32 x5

240=2*%x3 x5

HCF=22Xx3x5=4xXx3x5=60 litres

The greatest capacity of tin = 60 liters
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Class X Chapter 2 — Polynomials

Exercise 2.1

1. Find the zeroes of each of the following quadratic polynomials and verify the relationship
between the zeroes and their co efficient:

(i) f(x)=x®>—-2x-8 (v)  q(x)=v3x%+10x + 73
(i) o) =4s® —4x+1 (vi) fx)=x2—(V3+1)x++3
(i) h()=t>-15 (vii) gx)=a(x?*+1)—x(a*+1)
(iv)  p(x)=x%+2v2x +6 (viii) 6x2 —3 — 7x

Sol:

(i) f)=x2—2x—8
fx)=x*—-2x—-8=x*—4x+2x—8
=x(x—4)+2(x—4)
=(x+2)(x—4)

Zeroes of the polynomials are -2 and 4
—coefficient of x

Sum of the zeroes = co ef ficient of x

2)

244=2C2
1
2=2

constant term
Product of the zeroes =

coefficient of x2

=24=22

1
—-8=-8
=~ Hence the relationship verified

(i) 9(5)=45—45+1=452—-25-25+1=25(25—-1)—-1(25—-1)

=(25-1)(25-1)
Zeroes of the polynomials are %and%

Sum of zeroes = <0/ ficient of s

1,1 —-(-4)

2 2 4

1=1

Product of the zeroes =

coefficient of s2

constant term

co ef ficient os s2

1 1 1 1 1
SX-=--==
2 2 4 4 4

=~ Hence the relationship verified.

iy h(t) =2 —15 = (t2) — (VI5)" = (t + VI5)(t — VI5)
zeroes of the polynomials are —/15 and V15
sum of zeroes = 0

—V15+ V15 =0
0=0
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(iv)

v)

(vi)

(vii)

—-15
Product of zeroes = -

—V15 x V15 = —15

—-15=-15

=~ Hence the relationship verified.

pP(X) = x2 4 2v/2x — 6 = x2 + 3V2x + V2 x 3V/2
=x(x +3v2) =V2(2 + 3V2) = (x = V2)(x + 3V2)
Zeroes of the polynomial are 32 and -3v2

Sum of the zeroes = %ﬁ

V2 -3v2=-2V2

—2v2=-2V2

Product of zeroes = 2 x —3v2 = —?
—6=-6

Hence the relatioship varified

2(x) =V3x% + 10x + 7V3 =V3x2 + 7x + 3x + 7V/3
= \/§x(x + \/§) + 7(x + \/§)

= (\/§x + 7)(x + \/§)

Zeroes of the polynomials are —v/3, _T::

_—10
Sum of zeroes = N

7 —-10 —10 —-10
> VB-E=F2HE "G

_7VE a7
Product of zeroes = v = =

=>7=7

Hence, relationship verified.
fx)=x*—(V3+1)x+V3=x>—3x—x +3
=X (x —V3) -1 (x-V3)

=(x-1) (x—v3)

Zeroes of the polynomials are 1 and V3

—{coefficient of x} _ —[-V3-1]

co efficient of r2 1

1+V3=+3+1

Product of zeroes =

7

Sum of zeroes =

constant term

=&

co efficient of x2
1xV3=v3=v3=13

~ Hence, relationship verified
gx)=a[(x? +1) —x(a?+1]*=ax* +a—a’x —x
=ax?—[(@*+1)—x]+0=ax®*—a*x—x+a
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zax(x—a)—1(x—a)=(x—a)(ax—1)
Zeroes of the polynomials = %and a
[-a®-1]
a

Sum of the zeroes = —

1 a?+1 a’+1  a?+1
>-4a= = =
a a

Product of zeroes = %

1 a a’+1  a?+1
S-Xa=-= =
a a a a

Product of zeroes = % >1=1

Hence relationship verified
(viii) 6x2—-3—-7x=6x>—-7x—-3=3x+11)(2x — 3)
Zeroes of polynomials are +§ and _?1

-1 3 7 -(=7 - icient
Sum of zeroes = = + 2 = 2 = 27 _ ~(coef/icient of )
3 2 6 6 co efficient of x2

-1 3 -1 -3 constant term
Product of zeroes=— X == — = — = A
3 2 2 6 coefficient of x2

=~ Hence, relationship verified.

2. If @ and B are the zeros of the quadratic polynomial f(x) = ax? + bx + ¢, then evaluate:

@B a-p v) a*+p* (viii) a[“—2+ﬁ—2] n
iy -1 (vi) —— b

a B aa+b afB+b b [ﬁ + E]
l l _ .. ﬁ a a a
(III) a + B 2a ﬁ (V") aa+b + af+b
(iv) a?p+ap?
Sol:
f(x) = ax? + bx + ¢

—b

a+ ,8 = 7
af = 2
since a + B are the roots (or)zeroes of the given polynomials
@) a-p

The two zeroes of the polynomials are

—b+Vb2-4ac b —Vb2-4ac\ _ _bh+ Vb2-4ac +b+VbZ—4ac _ 2Vb2—4ac _ Vb%—4ac

2a 2a - 2a - 2a - 2a
iy f_l_fe_cZphp

(i) s B - ap - (D)

From (i) we know that « — B = bzz_:ac [from (D)]ap = 2

Putting the values in the (a) = — (Vbz_‘wcxa) _ DVbirtac

axc c

(iii) §+%—2aﬁ
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a+ f
= [ o 2ap
— _ _ 2
:_bxﬂ_zfz _zﬁ_éz ab—2c” [24_2
a c a a c ac c a
(iv) a?B+ap?
apla+ B)
=)
- a a
—-bc
az

(v) at + p* = (a? + B?)? - 2a? + p?
= ((a + B)* —2aB)* — 2(apB)?
2 c 2 o\ 2
= [(—Z) —Za] —[2(5) ]

__[b2%-2ac 2 g2
| a2 ez

_ (b22ac)2—2azc2
at
1 1
aa+b  af+b
af+b+aa+b
(Ba+b)(aB+b)
a(a+ B)+2b
aZaf+ab a+abf+b?
_ a(a+pB)+b
T aZaB+aB(a?B)+b?
axa+2b

(vi)

b b

a
£+M " ac-b%2+b?2  ac
a a

. B a
(VII) 2a+b + m

_ B(aB+b)+alaa+b)
" (aa+b)(aB+b)

_ aB?+bf+aa’+ba
- a?aB+aba+abB+b?
_aa’+aB?+bB%+ba
- a><§+ab(a+ﬁ)+b2

a[(a?+B2)+b(a+p)]

ac+ab+x(_7b)+b2

ax

a[(a+ ﬁ)z—Zaﬂ]+bx—§

ac

% 2c] b2 bZ-2
a _-_C]-_ ax[—c]—bz
a a a _ a

ac

ac
i) aff+ ] v+

a5
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3_
al(a+p) ae;xﬂ (a+p)] +b(a+B)? —2ap
—p3
(%)

2
Hie (22 20)
aa a a

<
a
a?[-b3  3bc b3 2bc

c La3 a? a? a
_ —a?b®  3a’bc , b3a®? 2bca?
T cad ca? ac  ac
3 3
== 43b+=—2b
=b

If « and 8 are the zeros of the quadratic polynomial f(x) = 6x? + x — 2, find the value of
a B

B a

Sol:

f(x) = 6x% —x —2

Since a and £ are the zeroes of the given polynomial

=~ Sum of zeroes [a + B] = %1

Product of zeroes (af) = —

@y B _ a*+B* _ (a+p)*-2ap
L «a - af - af
1\2 -1
_ © 23 _ 2 _ 5o
1 == T =1
E] 3 3

If aand are the zeros of the quadratic polynomial f(x) = x? — x — 4, find the value of

=

=+
Sol:
Since a + B are the zeroes of the polynomial: x? — x — 4
Sum of the roots (¢ + ) = 1

Product of the roots (af) = —4

1,1 —_atB _

a+ﬁ aﬁ—aﬁ af

SR S e S T
-4 4 4 4

If « and 8 are the zeros of the quadratic polynomial p(x) = 4x? — 5x —1, find,the value/of
a’p + ap?.

Sol:

Since a and B are the roots of the polynomial: 4x? — 5x — 1
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~ Sum of the roots a + f = %

Product of the roots aff = -
5/-1 -5

Hence a2B + aB? = af(a + B) = _(_) _5

4\ 4 16

If a and 3 are the zeros of the quadratic polynomial f(x) = x? + x — 2, find the value of% -
1

E.

Sol:

Since a and g are the roots of the polynomial x + x — 2

~Sumofrootsa+f =1
Product of roots af 2 = —~

B
_ - @=p)
ap ap
_v(@+p)?-4ap
SHCS T
1+ _

+2

H

3
2

If  and B are the zeros of the quadratic polynomial f(x) = x? — 5x + 4, find the value of
1 1

;—E—Z(ZB

Sol:

Since a and B are the roots of the quadratic polynomial
f(x) =x? — 5x + 4

Sumofroots=a+ B =5

Product of roots = aff = 4
B+a —27

§+%—2aﬁ =~ 2ap =2-2x4=2-8="="
If « and 8 are the zeros of the quadratic polynomial f(t) = t* — 4t + 3, find the value of
a4ﬁ3 + a3,84

Sol:

Since a and B are the zeroes of the polynomial f(t) = t2 — 4t + 3

Sincea+ =4

Product of zeroes aff = 3

Hence a*B® + ap* = a3p3(a + B) = [3]3[4] = 108

If « and 8 are the zeros of the quadratic polynomial p(y) = 5y? — 7y + 1, find the value of
1 1

—_ + —_

a

B
Sol:
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1 Class X Chapter 2 — Polynomials

Since a and p are the zeroes of the polynomials
p(y) = 54> =5y* -7y + 1
Sum of the zeroes a § =

lr

1
Product of zeroes=a f = p
Lyl _atp _7x5 _

a f af " 5x1

10. If o and B are the zeros of the quadratic polynomial p(s) = 3s? — 6s + 4, find the value of

o+t Et2l+ ]+3aﬁ

Sol:
Since a and f are the zeroes of the polynomials

Sum of the zeroes a + g =

wl-Pw|

Product of the zeroes aff =

a

2 +242[2+4 ] +3ap
= “a”‘ +2 [“*ﬁ] +3ap
2_
N (a+[33lﬁ 2ap +2 [a+ﬁ’] 1 3q ﬁ
2_px2 +2[2"3]+3[ ]

3

48
= ;+7=>§><§(1+7):>8

3

11. If e and B are the zeros of the quadratic polynomial f(x) = x> — px + ¢, prove that
@ B _pt_w
B> a* q* q
Sol:
Since a and B are the roots of the polynomials
f(x) =x? —px + 2
sum of zeroes=p=a + [
Product of zeroes = q = af
LHS = F +&
_a?+p? (a + BZ)Z—Z(aﬁ)Z
ap? (ap)?
_ [@+p)®-2ap]"-2(ap)?
B (@p)?
_ [(®)2-24]" 242
q
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12.

13.

14.

_ p*+4q?-2p?.2q-24¢>

q2
4 2 2 4 2
p*+2q°—4p°q 14 4p
= e
q q
vt w2
42 2 T 42
q q q q
4 4_2
_p
q q

If the squared difference of the zeros of the quadratic polynomial f(x) = x? + px + 45 is
equal to 144, find the value of p.

Sol:

Let the two zeroes of the polynomial be « and 8
f(x) = x? + px + 45

sum of the zeroes = —p

Product of zeroes = 45

= (a—B)? — 4ap = 144

= p? — 4 X 45 = 144

= p? = 144 + 180

= p? =324

p==1

If the sum of the zeros of the quadratic polynomial f(t) = kt? + 2t + 3k is equal to their
product, find the value of k.

Sol:

Let the two zeroes of the f(t) = kt? + 2t + 3k be a and 8

Sum of the zeroes (a + B)

Product of the zeroes af§
-2 — %

k k
—2k = 3k?
2k +3k*=0
k(3k+2)=0
k=0

-2
k_3

If one zero of the quadratic polynomial f(x) = 4x? — 8kx — 9 is negative of the othef) find
the value of k.

Sol:

Let the two zeroes of one polynomial

f(x) = 4x? — 5k — 9 be o, —«
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axo=—
to? = 2
4

15.

16.

-1

T2
Sum of zeroes = % =0
Hence 8k =0
Ork=0

If « and 8 are the zeros of the quadratic polynomial f(x) = x? — 1, find a quadratic
. 2a 2B
polynomial whose zeroes are 5 and -

Sol:
fx)=x?—-1
sum of zeroesa + =0

Product of zeroes aff =-1
Sum of zeroes = 22 + 28 = 2074267
B« ap
_ 2((a+p)?-2apB)
==
_ 2[(0)2—2x —1]
B -1
_21
==
=—4
Product of zeroes = 2222F — 2«8
ap ap
Hence the quadratic equation is x? — (sum of zeroes)x + product of zeroes

=k(x? +4x + 14)

If « and S8 are the zeros of the quadratic polynomial f(x) = x? — 3x — 2, find a quadratic

1
20+ t 2B+a’

polynomial whose zeroes are

Sol:
flx) =x*—3x—2
Sum of zeroes [a + 8] =3

Product of zeroes [af] =-2
1

Sum of zeroes = +
20+8 2B+«

_ 2f+oa+2a+A
T a+B)(2B+w)
3a+38
- 2(a2+pB2)+5ap
_ 3 x3
T 202 (a+B)2-2aB +5%(~2)]
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17.

18.

19.

9 9
2[9]-10 16

Product of zeroes = —— X —— = L
atf  2B+a  daf+af+2a2+2(2

_ 1
" sx—2+2[(a+B)2—2ap]
1

T —10+2[9+4]
1
T 10426

L

16
Quadratic equation = x? — [sum of zeroes]x + product of zeroes
2 9x 1

T 16 16
ox | 1

=k[x2——+—]
16 ' 16

If « and f are the zeros of a quadratic polynomial such thata + 13 =24 and a — 8 =8, find
a quadratic polynomial having « and g as its zeros.

Sol:

a+f =24

af=8

af=16x8=128

Quadratic equation

= x2 — (sum of zeroes) + product of zeroes
= k[x? — 24x + 128]

If « and 3 are the zeros of the quadratic polynomial f(x) = x2 — p (x + 1) — ¢, show that («
+1)(p+1)=1-c.

Sol:

fX)=x*-px+Dc=x—px=—-p—c

Sum of zeroes=a+f =p

Product of zeroes=—p-c=a f
(a+1+p+)=af+a+f+1=—-p-c+p+1
=1-c=RHS

-~ Hence proved

If If « and 8 are the zeros of the quadratic polynomial f(x) = x? - 2x #8find.a"potynomial

whose roots are (i) a + 2, B + 2 (i) Z—:%



http://cbs.wondershare.com/go.php?pid=5239&m=db
http://cbs.wondershare.com/go.php?pid=5239&m=db

; Class X Chapter 2 — Polynomials

https://millionstar.godaddysites.com/
Remove Watermark

Wondershare

PDFelement

20.

Sol:
f(x) =x*-2x+3
Sum of zeroes =2 = (a + B)
Product of zeroes =3 = (a )
(i) sumof zeroes = (a+2)+(B+2)=a+B+4=2+4=6
Product of zeroes = (a+ 2)(B + 2)
= af+2a+2+4=3+22)+4=11
Quadratic equation = x? — 6x + 11 = k[x? — 6x + 11]
(if) sum of zeroes = Z—;i + %
_ (@D @+D+B-1)(a+1)
(a+1)(B+1)
_ apBt+a—B-1+aB+p+p—a-1

3+2+1
_3-1+43-1 _

3+2+1

wIinN

-1 -1 1-a—af+1
Product of zeroes = 2L x B=1_ alzazab+l
Ba+1 a+1 o B+a+p+1

_3-(at®)+1 _ 2 _ 1

3+2+1 6 3

; : 2+ 2-2 1
Quadratic equation on x% — 3 X 5 = 1 [x S i 5]

If « and B are the zeroes of the polynomial f(x) = x? + px + g, form a polynomial whose
zeroes are (a + B)? and (a — B)>
Sol:
fX)=x>+p+q
Sum of zeroes=p=a+pf
Product of zeroes=q=a f§
Sum of the new polynomial = (a + B)? + (a — B)?
=(-p)+a®+p%-2ap
=p?+ (ax + B)?> —2aB—2ap
=p*+p®—4q
=2p® —4q
Product of zeroes = (a + B)? X (a — B)? = [-p]? X (p? — 4q) = (p? — 4q)p?
Quadratic equation = x? — [2p? — 4q] + p?[—4q + p]
flx) = k{x? — 2(p* — 28)x + p*(q® — 49D}
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Exercise 2.2

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

() f(x) = 2x3 + x2 — 5x + 2; %,1,—2
(i) g(x) =x3 —4x2+5x—2;2,1,1
Sol:

() f(x) =2x3+x2—5x+2

FR) =20 +() -5()+2
=2+3i-2+2="42=0
f()=21)34+1)2-5(1)4+2=2+1-5+2=0
f(=2) =q(=2)* + (=2)* = 5(=2) + 2
=—16+4+10+2

=-16+16=0

1 -1

Zt1-2==
2

—1=21
2

-1

T2

af.py +ra =
CX14+1X—24+-2X-=—=
2 2

NIRNIRLN

Qla

Io2-1=2
2 2

S_ 5

2 2

(i) gx) =x3—4x2+5%x -2
g(2)=(2)3-4(2)?*+502)—2=8-16+10—-2=18-18=10
g =[1®-4[1]2+5[1]-2=1-44+5-2=6—-6=0

a+ﬁ+y=‘7b(2)+1+1=—(—4)=4=4

aB+By+ya=-
2X1+1al+1x2=5
24+14+2=5

5=5

afy = —(-2)
2X1x1=2

2=2
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2. Find a cubic polynomial with the sum, sum of the product of its zeroes taken two at a time,
and product of its zeros as 3, —1 and —3 respectively.
Sol:
Any cubic polynomial is of the form ax® + bx? + cx +d = x3 —
sum of zeroes (x?)[product of zeroes] + sum of the products of its zeroes x - product
of zeroes
=x3-2x24+(B-x)+3
=k [x3—3x?—x—3]
k is any non-zero real numbers

3. If the zeros of the polynomial f(x) = 2x3 — 15x2 + 37x — 30 are in A.P., find them.
Sol:
Leta=a—d, B =aandy =a+d be the zeroes of polynomial.
f(x) = 2x3® —15x% + 37x — 30
-15 15
orir=- ()=
_ (-30\ _
afy = — (T) =15

a—d+a+a+d:%Sanda(a—d)(a+a)=15

15 5
3a=—,a==
2 2

a(a®? —d?) =15

2
15%2 5 25-6
az—a2= s ﬁ(;) —d2=6$$T=d2

4.  Find the condition that the zeros of the polynomial f(x) = x3 + 3px? + 3gx + r may be in
A.P.
Sol:
f(x) =x3+3px?+3gx+q
Let a — d, a, a + d be the zeroes of the polynomial

The sum of zeroes = —

a+a-d+a+d=2

a
3a=-3p
a=-—-p
Since a is the zero of the polynomial f(x) therefore f(a) = 0 = [a]% % 3pa%#*,3qa +7r =0
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~f(a)=0=[a)*+3pa®+3qa+r=0
=p*+3p(-p)* +3q(-p) +7 =0
=>-p>+3p*—pq+1r=0
=2p*—pq+r=0

5. If the zeroes of the polynomial f(x) = ax3 + 3bx? + 3cx + d are in A.P., prove that
2b3 —3abc +a*d =0
Sol:

Leta—d, a, a + d be the zeroes of the polynomial f(x)

-3b
Thesumofzeroes=>a—d+a+a+d=7

s>+3a=-—Log=3Ly=2L
a ax3 a
f() =0 = a(a)? +3b(a)>+3c(@) +d=0
_ . (-b\3 , 3p2 3bc _
=a(7) + - r+d=0
3
:>%—3—bc+d=0
a a
2b3-3abc+a?d
522 20Tl
a

= 2b3 —3abc+a*d =0

6.  If the zeroes of the polynomial f(x) = x3 — 12x% + 39x + k are in A.P., find the value of
K.
Sol:
fx)=x3—12x>+39x — k
Let a —d, a,a + d be the zeroes of the polynomial f(x)
The sum of the zeroes = 12
3a=12
a=4
fla),—a(x)® —12(4)>+39(4) +k =0
64-192+156+k=0
=-28=k
k=-28
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Exercise 2.3

1. Apply division algorithm to find the quotient g(x) and remainder r(x) on dividing f(x) by
g(x) in each of the following:
(i) fxX)=x3—6x2+11x—6,9X)=x?>+x+1
(i)  f(x) =10x* +17x3 — 62x% + 30x — 105(x) = 2x2 + 7x + 1
(i) f(x)=4x3+8x2+8x+7:9(x) =2x2—x+1
(iv)  f(x) =15x3 —20x%2 4+ 13x —12; g(x) = x* — 2x + 2
Sol:
(i) fxX)=x3—-6x2+11x—6
gxX)=x*+x+1
x—17
x2+x+1|x3—-6x2+11x—6
x3+x%+x
—7x?—7x—7
—7x?—7x—7
17x — 1
(i)  f(x) =10x*+17x3 — 62x% + 30x — 105(x) = 2x2 + 7x + 1
5x% —9x — 2
2x% +7x+ 1| 10x* + 17x3 — 62x? + 30x — 3
10x* + 35x3 + 5x?
—18x3 — 67x% + 30x
—18x3 + 63x2 + 9x
—4x? +39x — 3
+4x2 +14x + 2
53x —1
(i) f(x)=4x3+8x2+8x+7:9(x) =2x>—x+1
2X—5
2x2—2+1| 4x3+8x2+8%2+7
4x3 F 2x% + 2x
10x2 + 6x +7
10x%2 +5x +5
11x -2
(iv)  f(x) =15x3 —20x%2 4+ 13x —12; g(x) = x? — 2x + 2
15x + 10
x?—2x+2 |15x3 —20x%+ 13x — 12
15x3 F 30x2 + 30x
10x2 — 17x — 12
10x2 4+ 20x + 20
3x —32
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2.

Check whether the first polynomial is a factor of the second polynomial by applying the
division algorithm:
(i) gt) =t?=3;f(t) = 2t* +3t3 — 2t* — 9t
(i) gx)=x?2-3x+1,f(x)=x>—4x3+x2+3x+1
(i) gkx)=2x2—x+3,f(x) =6x>—x*+4x% —5x2 —x—15
Sol:
(i) gt) =t?=3;f(t) = 2t* +3t3 — 2t* — 9t
2t +3t+ 4
t? -3 2t* +3t3 - 2t2 — 9t
2t? — 6t?
3t3 + 4t —9t
3t3 + 4t — 9t
4t2 — 12
4t% ¥ 12
(i) gx)=x?2-3x+1,f(x)=x>—4x3+x2+3x+1
x?—1
x3—3x+1| x> —4x3+x2+3x+1
x> — 3x3 + x?

—x343x+1
—x34+3x-1
2

(i) g(x) =2x2—x+3,f(x) = 6x°> —x*+4x3 —5x2 —x — 15
3x3+x%2—-2x—5
2x?> —x+3 |6x° —x* + 4x3 —5x?> —x — 15
6x° — 3x* + 9x3

2x* — 5x3 — 5x?

2x* F x3 + 3x2

—4x3 —8x%2 —x
F4x3 + 2x% — 6x

—10x% — 5x — 15
F¥10x + 15x ¥ 15
0

Obtain all zeros of the polynomial f(x) = 2x* + x3 — 14x% — 19x — 6, if two of its zeros-are
—2and —1.

Sol:

fx) =2x*+x3—14x*—-19x — 6

If the two zeroes of the polynomial are -2 and -1, then its factors are (x.+.2) and (x.+ 1)
(x+2)(x+1D)=x2+x+2x=x2+3x+2
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2x>—5x—3
x> +3x+2 | 2x*+x3—14x2—-19x -6
2x* + 6x3 + 4x?
—5x3 —18x2% — 19x
—5x3 F 15x% ¥ 10x
—3x2—-9x—6
—3x2—-9x—6

L 2x +x3 —14x%2—19x — 6

= (2x? — 5x — 3)[x% + 3x + 2] = [2x + 1][x — 3][x + 2][x + 1]
~ zero all x :_71 ,3,—2,—1

4.  Obtain all zeros of f(x) = x® + 13x2 + 32x + 20, if one of its zeros is —2.
Sol:
f(x) =x3+13x% +32x + 20
x?+ 11x + 10
x+2|x3+ 13x% + 32x + 20
x3 + 2x?
11x2 + 32x + 20
11x?% 4+ 22x
10x + 20
10x + 20
0
(x2+11x +10) = x2 + 10x + x + 20(x + 10) + 1(x + 10) = (x + 1)(x + 10)
=~ The zeroes of the polynomial are -1, -10, -2.
5. Obtain all zeros of the polynomial f(x) = x* — 3x? = x? + 9x — 6 if two of its zeros are
—/3,and V3.
Sol:
fO)=@*-3x+2)=(x+V3)&(x—V3) =x*>-3
x?—3x+2
x?2—=3[x*—-3x2=x2+9x -6
x* —3x2
—3x2% + 2x% +9x
—3x? + 9x
2x%—6
2x%—6

(x2=3)(x?-3x+2)=(x+V3)(x —V3)(x®? —2x —x + 2)
= (x+\/§)(x—\/§) (x—=2)(x-2)
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Zeroes are —V/3,v3, 1,2

6.  Find all zeros of the polynomial f(x) = 2x* — 2x3 — 7x% + 3x + 6, if its two zeroes are

—\/Eand\/E
2 2

Sol:
If the zeroes of the polynomial are —\E and \E

2_
Its factors are (x + g) (x — 3) _x3

2 2
x=—1,2,ﬁ,—ﬁ
2 2

=[2x% — 2x — 4] (xz —%)

=(2x2—4x+2x—4)<x+\/§>

= [2[x(x + 2) + 2(x — 2)]]

-[er - f]
=(x+2)(x —2) x"'\EHx_\El

x=—1,2,\/§—\/E
2 2

7. What must be added to the polynomial f(x) = x* + 2x3 — 2x2 + x — 1 so that the
resulting polynomial is exactly divisible by x? + 2x — 3?
Sol:
x?—1
x2+2x =3 x*+2x3-2x2+x—-1
x* + 2x3 — 3x?
x2+x—1
x?+2x-3
—X+2
we must add x —2 in order to get the resulting polynomial exactly divisible by x? + 24—
3

8.  What must be subtracted from the polynomial x* + 2x3 — 13x2 — 12x .24, so thatithe
resulting polynomial is exactly divisible by x? — 4x + 3?
Sol:
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x*+6x+8
x?—4x+3 |x*+2x3—13x%—-12x + 21
x* — 4x3 + 3x?
6x3 — 16x% — 12x
6x3 — 24x% — 18x

8x% —30x + 21
8x2% —32x + 21
2X -2

We must subtract [2x — 2] + 10m the given polynomial so as to get the resulting
polynomial exactly divisible by x? — x + 3

9.  Find all the zeroes of the polynomial x* + x3 — 34x? — 4x + 120, if two of its zeroes are
2 and —2.
Sol:
= f(x) = x* +x3 —34x% — 4x + 120
= X = —2is a solution
x = —2 is a factor
X = —2is a solution
X = +2 is a factor
here,
(x —2)(x + 2)is a factor of f(x)
x? —4isa factor
x?+x-30
x?>—4 |x* +x3—34x% —4x + 120
—x* — 4x?
x3 —30x% — 4x + 120
x3 — 4x
—-30x%> +120
—30x?  +120
0
Hence, x* + x3 — 34x% —4x + 120 = (x? — 4)(x?* + x — 30)
x* 4+ x3 —34x% —4x + 120 = (x? — 4)(x? + 6x — 5x — 30)
x* +x% —34x? —4x 4+ 120 = (x2 — ) [(x(x + 6) = 5(x + 6))]
x*+x3—34x%2 —4x + 120 = (x> —4)(x + 6)(x — 5)
Other zeroes are
X+6=0 =>Xx-5=0
X=—256 X=5
Set of zeroes for f(x) [2,—2,—6,5]
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10. Find all zeros of the polynomial 2x* + 7x® — 19x? — 14x + 30, if two of its zeros are v2
and —/2.
Sol:
f(x) = 2x* + 7x3 — 19x% — 14x + 30
x = /2 is a solution
x — /2 is a solution
x — 2 is a solution
x ++/2is a factor
Here, (x +v2)(x — v2)is a factor of f(x)
x? — 2is a factor of f(x)

2x% +7x =15
x?—2 |2x* + 7x3 — 192 — 14x + 30
2x* — 4x?
7x3 — 15x% — 14x
7x3 — —14x
—15x2 + 30
—15x2 + 30
0

Hence, 2x* + 7x3 — 19x2 — 14x + 30 = (x? = 2)(2x? + 7x — 15)
=(x?—2) (2x% + 10x — 3x — 15)

= (x?-2)(2x(x +5) = 3(x + 5))

=(x?2=2)(x+5)(x-3)

Other zeroes are:

x+5=0 2Xx—-3=0
X=-5 2Xx =3
3
X==

2

Hence the set of zeroes for f(x) {—5,%, V2, —\/7}

11. Find all the zeros of the polynomial 2x® + x> — 6x — 3, if two of its zeros are —/3 and /3.
Sol:
fx)=2x3+x*—6x—3
x = —/3 is a solution
x ++/3is a factor
x = /3 is a solution
x —+/3is a factor
Here, (x +3)(x — V3)is a factor of f(x)
x? —3isa factor of f(x)
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2x+1
x> -3 2x3+x?2—-6x—-3
2x3 — 6x
x? -3
x? -3
0

Hence, 2x3 +x2 —6x—3 = (x2-3)2x + 1)

Other zeroes of f(x) is2 x +1 =0

1
X=—=
2

Set of zeroes {\/5, —/3, _71}

12. Find all the zeros of the polynomial x® + 3x? — 2x — 6, if two of its zeros are —/2 and /2.
Sol:
Since —/2 and /2 are zeroes of polynomial f(x) = x3 + 3x? —2x — 6
(x +v2)(x = V2) = x* = 2 is a factor of f(x)
Now we divide f(x) = x3 + 3x? — 2x — 6 by
g(x) = x? —2to b find the other zeroes of f(x)

x+3
x2 =2 x3+3x*-2x—6
x3 —2x
3x2 -6
3x? -6
0

By division algorithm, we have
5x3+3x2-2-6=u%?-2)(x+3)

>x3+3x2 —2x—6=(x+vV2)(x = V2)(x + 3)

Here the zeroes of the given polynomials are —v2,v2 and — 3
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