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1. (@) Solve 9*¥*1 = 27,
(b) Given z; = 4 — 3i and z, = 3 + 2i. Find z,z, in the form of a+bi.
2. If « and B are roots of the equation 5x2 — 2x — 9 = 0, find the quadratic equation
whose roots are a? and 2. [Out of QS015 Syllabus]
3. Solve |x + 4| > 2|x — 1].
4. The polynomial P(x) = 2x3 — 3ax? + ax+ b has (x -1) as a factor and leaves a
remainder of -54 when divided by (x + 2). Find the values of a and b.
[QS015 Chapter 6]
3 . .
5. Express GD?eD as partial fractions. [QS015 Chapter 6]
6. Giventhatlogx—10g8+ log2X+ klog4 =0.Ify=10gx, show that y% + ky +
2k —3 =0. Find
(a) the set of values of k for which y is real.
(b) the value of x when k = 6.
1 a 3a?
7. Showthat(1+ax)2=1—Ex+?x2+...

1
Given that (1 + x2)(1 +ax) 2 =1+ x+ bx? + .... Find the values of a and b. State
the set of values of x for which the above expansion is valid.
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1. (@) Solve 9*¥*1 = 27,
(b) Given z; = 4 — 3i and z, = 3 + 2i. Find z,z, in the form of a+bi.
Solution
(a) g4x+l — 97
32(4x+1) — 33
2(4x+1) = 3
8x+2=3
8x =1

1
X ==

(b) 2122
= (4 —30)(3 + 20)
=12 -9i + 8i — 6i?
=12-9i+8i+6

=18—-1i
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2. If « and B are roots of the equation 5x2 — 2x — 9 = 0, find the quadratic equation
whose roots are a? and 2. [Out of QS015 Syllabus]

Solution

5x2 - 2x—9=0

2 =0
x 5x T =

Sum of roots a + B = %

Product of roots aff = —g

a?+ p?

= (a+ B)?— 2ap

@53

4 18

=5t
o

25
Q,ZBZ

= (ap)?

81
~ 25

The new quadratic equation is

x% — (sumofroots)x + (productof roots) = 0

'~ (32)x+(55) = 0
T \25)* T \35) T

25x2— 94x+81= 0
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3. Solve |x + 4| > 2|x —1|.
Solution
|x + 4] > 2|x — 1]
(x+4)?>[2(x - 1)]?
(x? + 8x +16) > (4x2 — 8x + 4)
3x2—-16x—12<0

Bx+2)(x—6)< 0

\_/
=

Solution set: {x: Zox< 6}
3
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4. The polynomial P(x) = 2x3 — 3ax? + ax+ b has (x -1) as a factor and leaves a
remainder of -54 when divided by (x + 2). Find the values of a and b.
[QS015 Chapter 6]

Solution

P(x) = 2x®— 3ax?+ ax+b

P(1) = 2(1)3 - 3a(1)?+ a(1)+b=0
2—3a+a+b=0

20—-b=2 (1)

P(-2) = 2(-2)% - 3a(-2)?+ a(-2)+b =54

2(—8) — 3a(4) — 2a+b=—54

14a —b =38 .coevene. (2)
2)— (1) 12a = 36
a=3
b =4
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5. Express as partial fractions. [QS015 Chapter 6]

3
(x—1)2(x+1)
Solution

3 A B C
(x—1D2(x+1) (x_1)+ (x—1)2+ (x+1)

3=A(x—-1D(x+1D+ B(x+1)+C(x —1)2

Whenx =1,
3=2B
B_3
2
When x = —1
3=4C
C—3
T4
Whenx =0
3=—-4+ +3
B 2 4
Ao 3
4
A=-3 =3 c¢c=2
4 2 4
3 3 3 3

G-+ 1) 41 212 i@+ D
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6. Giventhatlogx—10g8+ log2X+ klog4 =0.Ify=1o0gx, show that y% + ky +
2k —3 = 0. Find
(a) the set of values of k for which y is real.
(b) the value of x when k = 6.

Solution

logx—1og8+ log2¥+ klog4=0

z 1088 | hioga+ o8t
08 * log x °8 logx
Lety=1logx
log?23 klog?2?
y—28% k) + =285 _
3log?2 2klog?2
y— 2082 Ly + 22080
3(1) 2k(1)

—_ b k(D) + —==0
y y €] Y

3 2k
y——+tk+—=0
y y

y2—3+4+ ky+ 2k=0
yi+ ky+(2k—3)=0
(a) For real y:
b? — 4ac =0
(k)2 — 4(1)(2k—=3) =0
k? — 8k+12 =0

(k—2)(k—6) =0

The set of values of kis {k:k <2o0rk =6}
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(c) When k = 6,

y2+ 6y+9=0

+3)?=0
y+3=0
y=-3
Wheny = -3
log,x= -3
x=23=1
8
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_1 a 3a?
7. Showthat(1+ax)2=1—Ex+?x2+...

1
Given that (1 + x2)(1 +ax) 2 =1+ x + bx? + .... Find the values of a and b. State
the set of values of x for which the above expansion is valid.

Solution

1 1
A+ax)y2z2=1+ <—§)(ax)+ —

4 a _|_3a2 2y
= 5% g

1 a 3a?
A+x)A+ax)2=0Q+x*)|1- Ex+ ?x2+

a 3a?

:1—EX+TX2+XZ...
= 1-ox+ 3a2+1 2
= Zx 3 X“ ...
= 14+x+bx*+ ..

--=1 D> a=-2

2

b=2211 > b=2

|—-2x] <1

<<1
XS5
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