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Suggested solutions

Multiple Choice Questions

1.B 2.B
6.B 7.B
11.D 12.D
16.B 17.D
21.D 22.B
26.D 27.D
1. |B]
x>+ x+3
—x+3)—x3+2x2+0x+5
—x® +3x%
- x> +0x
- x> +3x
-3x+5
~3r+9
-4

2. [B]

3.C
8.C
13. A
18.C
23.D
28.D

4.B
9.C
14. A
19.B
24.D
29.B

Required polynomial = (x*> — 3x — 10)(3x — 1) + (3x — 2)

3. [C]

=33 1002 - 24x + 8

Let the required polynomial be p(x).

203 = 3x+5=p(x)(2x* +4x +5) + 15
2x% = 3x =10 = p(x)(2x% + 4x + 5)
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=x-2

5.C

10. A
15.C
20.B
25.B
30. A



4. [B]
234 pxt—dx—1=(x*>-2x+¢)(2x+3) — 4
23 4+ px? —4x+3=(x2 = 2x+¢q)(2x +3)

Compare the coefficients of x? and the constant terms.

{ 3g=3
(HB)+(=2)2)=p

Solving, we have p = -1 and g = 1.
5.
Let 3x> + 2x% = 27x — 15 = (3x® + kx + 6) (Ax + B) + 3, where A and B are constants.
3x% +2x% = 27x — 18 = (3x? + kx + 6)(Ax + B)

Compare the coefficients of x°, coefficient of x and constant term.

3A=3
kB +6A = -27
6B =—18

Solving, we have A =1, B= -3 and k = 11.

6. [B]

ot 2]

=-12

-2
3|l=|+2
w33+

7. [B]

3 2
Remainder = (—1) - (—1) +1= g

8.
Remainder = (-1)* —4(-1)2 = 7(-1) + 10
=12
9.

-1\° —1\? -1
Remainderle(T) -33 (—) +9(—)—5

2 2
=-19
10.
We have P (%) =k.
Remainder = P

&

=k
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11. [D]

We have f(a) = 15 and g(a) = 3.
Remainder = f(a) — g(a)

=15-(-3)
=18
12. [D]
Remainder = (=1)* = 2(=1)> +3(-1)2 —4(-1) +5
=15
13.
Remainder = (—1)2%*! — k + k = (-1)?k1 = -]
14.

Remainder = (—1)2°% + (=1)28 4 (-2 4 +(-1)

=(-1+D)+ 1+ +...+(-1)

=-1
15.
1V (1) (1
=5[] (5] +o(5) -
a=-3
16.
Remainder = f(—1+1)
= f(0)
=0-1)(0+3)(0-a)
=3a
17. [D]
Remainder = f(-3 - 3)
= f(-6)
18.

LV.f(-1)=-1+7-6=0 = x+ 1isafactor of f(x).

I. V. f(-2)=-8414-6=0 = x+2isafactor of f(x).
So, (x + 1)(x +2) is a factor of f(x).
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19.

f(x) = (2x* +x — 1)g(x), where g(x) is a polynomial.
fx)=(2x = D(x+1)g(x)

We have f (%) = f(-1)=0.
20.

A X (=2 =2(-2)2 - (-2)+2=-12
B. V. (-2’ +2(-2)?-(-2)-2=0

C. X.2(-2) - (-2 -2(-2)+1=-15
D. X. 2(-2)%+(-2)?2-2(-2)-1=-9

21. [D]
(- + k(1) -2k =0
1-3k=0
1
k=§

22.

f(x)=x>+x>—5x+3
= (x - D% +2x -3)
=(x - 1*(x+3)

23. [D]
We have f(-1) = f(2) =0.
0=(-1)*+2(-1)>-a+b
{0 =2)°+22)%+2a+b
Solving, we have a = =5 and b = —6.
fx)=x*+2x2-5x -6
= (x+1)(x*+x-6)

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

24. D]

We have f(-2) = f(1) =0.

{0 = (=2)3 —4(=2)%=2a +b
O0=1-4+a+b

Solving, we have a = =7 and b = 10.

f(x)=x° —4x* = 7x + 10
= (x+2)(x* - 6x +5)
=x+2)(x—-1)(x=5)
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25. |B]
A +k(4)?+2k(4)+8=0
k=-3
P(x)=x>-3x2—6x+8
By calculator, P(1) = P(-2) = 0. So, (x — 1)(x +2) is a factor of P(x).
Only option B satisfies this.

26. [D]

We have f(-3) = —63 and f (%) =0.

—63 =a(=3)>+2(=3)>+b(=3) +3

ol oy ol

Solving, we have a = 4 and b = 8.

27. [D]
—k\* —k\? —k
2%k —16=0
k =
28. [D]

Let f(x) = (x + 1)g(x), where g(x) is a polynomial.
fBx+1)=[Bx+1)+1]g(Bx+1)

=Bx+2)g(3x+1)
Thus, 3x + 2 is a factor of f(3x + 1).

29.

Let f(x) = (x + 1)g(x), where g(x) is a polynomial.
fBx—-4)=[Bx-4)+1]g(3x —4)
=3x-3)g(3x - 4)

=3(x-1)g(3x—-4)
Thus, x — 1 is a factor of f(3x — 4).

30.

Let f(x) = (x — 1)g(x), where ¢g(x) is a polynomial.
fx+1)=[2x+1)-1]g2x+1)
=2xq(2x+ 1)

Thus, x is a factor of f(2x + 1).
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Conventional Questions

31. (a) We have

{—7 = [33)+pl(3-2)%+¢
0=(12+p)(2)*+¢q
-16

=32
Solving, we have p = 5 and g = 5

(332 (a2 10
(b)O—(3x 3)()( 2) 3

0=(9x—32)(x*> —4x+4) - 16
0 = 9x> — 68x% + 164x — 144
0= (x — 4)(9x% — 32x + 36)
x=4 or 9x*>-32x+36=0

For 9x? — 32x + 36 = 0, A = 32% — 4(9)(36) = -272 < 0.

The equation has no real roots.

Thus, there is 1 real root.

32. () () f(=3)=m(-3)+3(m-2)(-3)>-13(-3)+15
=-2Tm+27m—-54+39+15
=0
Thus, x + 3 is a factor of f(x).
(i) f(x) = (x +3)(mx> — 6x +5)
(b) (i) When f(x) =0,

(x+3)(mx*>—6x+5)=0

x=-3 or mx’—6x+5=0

If the roots are real,
A=6>—4(m)(5) >0

m <

|\

W o

Since m # 0, wehave m <0or0 <m < —=.

(i) Putm =1, when f(x) =0,
(x+3)(x*—6x+5)=0
x+3)x—-1D(x=-5=0

x=-3 or 1 or 5

The claim is agreed.
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33. @) f(-)=h=-h—-1+9+k IM

2h—k=28
1 h 1 9
O—f(i)—g—z—i'l'k 1M
h+8k =38
Solving, we have & = 6 and k = 4. 1A+1A
(b) fx)=6
6x° —x*—9x-2=0
(x+1)(6x*=7x=2)=0 M
7 +£+7% - 4(6)(-2)
=1 1M
X or 26)
7 +97
=-1 or

There are some irrational roots in f(x) = 6.

The claim is disagreed. 1A
34. (a) Let f(x) = (x> — 4)(Ax + B) + 4x + k, where A and B are constants. 1A
f(2)=0+4(2)+k=0 IM
k=-8 1A
(b) We have
{f(—4):(16—4)(—4A+B)—16—8:0 IM
f(0) = (~4)(B) -8 = 40

Solving, we have A = —% and B = —-12. 1A
f(x)=(x2—4)(—%x—12)+4x—8=0
—%(x+2)(x—2)(7x+24)+4(x—2):O
%(x—Z)[—(x+2)(7x+24) +8]=0 IM
%(x —2)(-7x* - 38x —40) =0
—%(x—2)(7x+10)(x+4):0
x=2 or -4 or -—

The claim is disagreed. 1A
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35. (a) We have

{ 0=43)3+1)2+3a+b M
2b+165=4(-2)(-2+1)>-2a+b
Therefore, 3a + b = —192 and —2a — b = 173.

Solving, we have a = —19 and b = —135. 1A+1A
(b) 0=4x(x+1)%>—19x — 135
= 4x> + 8x% — 15x — 135 1A
= (x — 3)(4x? + 20x + 45) M
x=3 or 2% W M
=3 or - g +iV5
All roots of f(x) = 0 are not irrational, the claim is disagreed. 1A
36. (a) p(x) = (> +x+1)(2x2 =37 +cx+c—1 M
(52 +5+1)(2(5)* =37 +5c+c-1=0 M
c=-67 1A
b) p(-3)=(9-3+1)(18-37) —67(-3) — 68
=0
Thus, x + 3 is a factor of p(x). 1

(c) 0= (x*+x+1)(2x* =37) — 67x — 68
= 2x* 4+ 2x% — 35x% — 104x — 105
= (x — 5)(2x° + 12x% + 25x +21)

=(x=5x+3)(2x*+6x+7) M
x=5 or -3 or 2xX2+6x+7=0
Fortheequation2x2+6x+7:O,A:62—4(2)(7):—20<0. M

The roots of 2x* + 6x + 7 = 0 are not real.

The claim is not correct. 1A
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