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-2 1 x+ 2
1 fl3 x—4 5 | = 25, find the value of x.
0 1 3

. 21
2. Given a complex number z = NeEeR
(a) State z in the form of a + bi, where a and b are real numbers.

(b) Find the modulus and argument of z.

3. (a) Simplify (3v2 + 1)2 in the form a + bv/c.
(b) If2logc+31logy =0,findyinterms of x.

3x 2x
4, Solve — > =
x—4 7

1
5. Expand (1 — x)z in ascending powers of x up to and including the term in x3. State the
range of x for which the expansion is valid.

Hence,

T ~3- iy L2 L3
(@) Showthat (9 —2x)z = 3 X=X prva e

(b) By substituting x = %in the expansion in part (a), find the value of V8 correct to
four decimal places.

1 1 x
325].

2 11

6. Given a matrix 4 =

(@) If M3; = -5, find the value of x.
(b) Hence, find
i 14l
(i)  the values of a, b and c if the cofactor matrix of A is
-3 a -1
[b % ]
-5 10 ¢
(i) A7,

Chow Choon Wooi Page 2



urs
-2 1 x+2
1. fl3 x—4 5 | = 25, find the value of x.
0 1 3
Solution
-2 1 x+2
SR Ol NP O] P NC! P
=0- [(=2)B®) - +2)]+ 3[(-D(x—-4) - D]
=0—- [(-10)—(Bx+6)]+ 3[(—2x+8) — (3)]
=0— [-10—-3x—6]+ 3[-2x+8—3]
=0— [-16 —3x]+ 3[-2x + 5]
=16+ 3x —6x + 15
=31—-3x
-2 1 x4+ 2
Since |3 x—4 5 [=25
0 1 3
31—-3x=25
3x=31-25
3x=6
x=2
Chow Choon Wooi

Page 3



UPS

QS015 Session 2014/2015

2. Given a complex number z =

(a)
(b)

Solution

2i
V3+i©

State z in the form of a + bi, where a and b are real numbers.

Find the modulus and argument of z.

2i
V3+i

2i \3-i
V3+i V3-i

24/3i — 2i?
3+1

2V3i +2
4

2[V3i+1]
4

[V3i+1]

IS
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b
a= tan! —]
la
= tan~! %
| 2 ]
= tan! %
| 2 ]
= tan! V3 .3]
2 1
= tan![V3]
A
= § or 1.047

T
arg(z),0 = m— 3

2m 2.09
3 or .
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3. (a) Simplify (3V2 + 1)2 in the form a + b/c.
(b) If2logc+31logy =0, findyin terms of x.

Solution

(@ (3VZ+ 1) = (3vZ+ 1)(3vZ+ 1)
(3v2)" + 2(3v2) + 1

=18+ 6V2+ 1
= 19+ 6V2
(b) 2logc+3logy=0
loge? +1og® =0

loge?y3 =0

_2
y=x3
Alternative
2logc+3logy =0
2l ogc = =3l ogy

logc? = logy™3
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4. Solve X > %
x—4 7
Solution
3x 2x
2 JE—
x—4
3x 2x >0
x—4 7 =
73x) — 2x(x — 4) >0
7(x —4)
21x — 2x% + 8x -
7(x —4) -
29x — 2x?
—_— 2>
7(x —4)
x(29 — 2x) -
7(x—4) —
Crictical Values:
_ o 29 . 4
x=0; x= 5 x =
29 29
— ,0 0;4’ ) T n
) 0 (4 2 ) ( 2 °°)
x - + + +
(29 — 2x) + + + -
(x—4) - - + +
x(29 — 2x)
7(x — 4) @ ) @ B
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1
5. Expand (1 — x)z in ascending powers of x up to and including the term in x3. State the
range of x for which the expansion is valid.

Hence,

r 1 1 5 1 3
(a) Show that (9 — 2x)z = 3 — XS X et
(b) By substituting x = %in the expansion in part (a), find the value of v/8 correct to

four decimal places.

Solution

the range of x for which the expansion is valid
x] <1

-1<x<1

(a) (9 — 2x)z = [9 (1 - %x)]

Y P L S ]

= 9% T162* " 1458 T
11 1

=3 ——x——x2———x3+ ..

3 54 486

(b) (9—2x)%= 3——x—ix2—$x3+
1
9 2(1)7__3 1(1) 1(1)2 1 (1)3+
[ 2]" 3\2/ 54\2 486 \2

V8 = 2.8284
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3 2 5
2 11

6. Given a matrix 4 =

11x]

(@) If M3; = -5, find the value of x.
(b) Hence, find
i) 14l

(i)  the values of a, b and c if the cofactor matrix of A is

-3 a -1
[b % 1].
-5 10 ¢
(iii) AL
Solution
1 1 x
A=13 2 5]
2 1 1
(@) M3y = =5
1 x
2 5|77
5—2x= -5
2x = 10
x=5
1 1 5
(b)y (i A=1|3 2 5]
2 1 1

=+ J-of J+ef ]

1Al = (D) [(2)(1) - G)D] - MIB)IAD) — G)@D]+ BB — (2)(2)]
Al = (1) [2-5] - (D[3—- 10]+ (5)[3 - 4]

1Al = (D) [-3] = (D[=7]1+ G)[-1]

|A|]= —3+7-5

Al = -1
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©) (i) Co=-[

=[R)@) = B)(2)]

= —[3- 10]

=7
Given that C;, = a

sa=17

=l

—-[(MD@) - G)D)]

= —[1- 5]

=4
Given that C;; = b

~b=7

(33 = |§ %

=[(D@) - DA)]
= —[2- 3]
= -1

Given that 35 = ¢

~c=-—1
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115
(b) (i) A=1{3 2 5
2 1 1
-2 5 3 5 3 2
+|1 1| |2 1| +|2 1
| s 15 11
¢= |1 1| +|2 1| |2 1
15 1 5 11
-+|2 5| _|3 5| +|3 2
-3 7 -1
c=|4 -9 1
-5 10 -1
Adj(A) = CT
-3 7 =177
=14 -9 1
5 10 -1
3 4 -5
=17 -9 10
1 1 -1
1
Al= — Adj(A
1
Al= — Adj(A
] j(A)
L [-3 4 -5
Al=——17 -9 10
-1 -1 1 -1
3 —4 5
=|-7 9 —10
1 -1 1
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