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Questions
SECTION A [45 marks]

This section consists of 5 questions. Answer all questions.

1. Given the complex numbers z; = —i and z, = 2 + iV/3.
a. Express z;? and Z; in the form a + bi, where a, b € R. [2 marks]
2.0
b. From part1(a), find W = lej Hence, find [W| and argument W. [7 marks]
1
2. Solve the following:
1
a. 3(5%) + 257 = 200 [5 marks]
b. x+4<x*+x<12 [5 marks]
3. The sum of the first n terms of a sequence is given by S,, = 2 + 374",
a. Find the value of constant c such that the n-th term is ¢374™. [3 marks]
b. Show that the3 sequence is a geometric series. [4 marks]
c. Find the sum of the infinite series, S,. [2 marks]
2 30
4. GivenmatrixA=|-5 0 4|.
0 2 1
a. Find the determinant of matrix A by expanding the first row. [2 marks]
b. Calculate the adjoin of matrix A. Hence, find A1, [5 marks]
1
c. Solve the equation AX = B, where B = |2|, by using the answer obtained
2
in part 4(b).
[2 marks]
5. Given f(x) = 11 :
1+—5
1+
a. Simplify f(x) and evaluate f G) [4 marks]
b. The domain of f(x) is a set of real number except three numbers. [4 marks]
Determine the numbers.
2 (=]
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SECTION B [25 marks]

1. Solve the following:

a. log,2x =2log,(x+4) [6 marks]
b 2 |Zxx-_31| >1 [7 marks]

2. Given a function f(x) = In(2x + 1)
a. State the domain and range of f(x). [2 marks]
b. Find the inverse function of f(x) and state its domain and range. Hence, find [7 marks]
the value of x for which f~1(x) = 0.

c. Sketch the graph of f(x) and f ~1(x) on the same coordinate axes. [3 marks]

END OF QUESTION PAPER
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Question A1

1.

Given the complex numbers z;

iandz, = 2 + iV3.

a. Expressz;?and Z; in the form a + bi, where a,b € R.

2.
b. From part1(a), find W = leﬂ Hence, find [W]| and argument W/.

SOLUTION

1

a) Z4 = —i

z, =2+ iV3

z,* = (-i)?
= —1+ 0i

zZ;=2-iV3

by W= A%

Z1

_ (-D+(2-iV3)

(-0
_1-iV3
(-
_ (1-iv3) (@)
(-D@®
_i-i%3

_iZ

i+V3
1

=V3+i

2
W| = /\/§ + 12
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Question A2

2. Solve the following:

1
a. 3(5%) + 2521 =200
b. x+4<x*+x<12

SOLUTION

a) 3(5%) + 255+ = 200
3(5%)2 + (52)%"+1 =200
3(5%)% + (5)**% = 200
3(5%)% + (5)*(5%) = 200
3(5%)2 + 25(5)* = 200
Let y = 5*
3y2 + 25y — 200 = 0
By+40)(y—5)=0
y= —43—0 or y=5
5* = —% (ignored)
5*=5

x=1

b) x+4<x*+x<12
X2+x>x+4 And x%+x<12
X>+x—x—-4>0 X>+x-12<0
x*—42>0 x+4)(x-3)<0
x+2)x—2)=0 x=—4 orx=3

XxX=-2 or x=2
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(—OO, _2) (_2' 2) (2' OO) (=0, —4) (-4,3) (3,)
x+2 + + X+ 4 - + +
x—2 + x—3 _ _ +
® ® + © +
(=00,-2]U[2,0) And (—4,3)
4 2 2
(—4,-2]U [2,3)
O k|0
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Question A3

3. The sum of the first n terms of a sequence is given by S,, = 2 + 374",
a. Find the value of constant c such that the n-th term is ¢374".
b. Show that the sequence is a geometric series.

c. Find the sum of the infinite series, S,.

SOLUTION

a) S, =243

Tp=3Sn—Sn1

€37 = (2437 — (2 + 37 D)
c3~4 =2 43~ _ 9 _ 3-4n+4
c3~4n = 3-4n _ 3-4n34

c37*" =3"*" - 81(3™*")

c374m = 3741(1 — 81)

374" = —80(37*")

c=—-80

b) T, = -80(37*")

T, _ -80(37*")
Tpy  —80[3-4n-D]
Tn . (3—471)

Th-1 - [3-4n+4]

Tn _ g-4n+4n—4

= 3_4'
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Th, _ 1
T,—1 81
Since TT"I is constant, therefore the sequence is geometry
¢ T, =-80(37*")
a=T;=-80(37*W)=_=
1
r=—
81
a
S0 =1
80
_
1-(51)
-
(1)
=-1
9 OO
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Question A4
2 30

4, GivenmatrixA=|-5 0 4].
0 2 1

a. Find the determinant of matrix A by expanding the first row.

b. Calculate the adjoin of matrix A. Hence, find A™1.

1
c. Solve the equation AX = B, where B = 2], by using the answer obtained in

2

part 4(b).
SOLUTION

2 30
a) A=|-5 0 4
0 2 1

=0l 1-0F fofF

=(2)(0-8) - (3)(-5-0) + (0)|-10 - 0
=-16+15+0
= -1

b) Adjoin of matrix A

to 3l =I5 3 +17 al
Cofactor,C = —z g _|_|§ (1)0 _|§ ;3
Tlo 4 _|—5 4| +|—5 0|

+(0-8) —(-5-0) +(—10-0)
=[ -3-0) +2-00 -@4-0)
+(12-0) —(8—-0) +(0+15)

10
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-8 5 -10
= (—3 2 4 )
12 -8 15

Adjoin A = CT
-8 -3 12
_ ( s 2 _8)
-10 -4 15
-1 _ i
At = |A|Ad] A

. -8 -3 12
=_—1< 5 2 —8)

-10 —4 15

) AX=B

X=A1B

3 0
-5 0 4
2 1

x —12 1
y ( 5 —2 )H
¥4 10 —-15

8+6-—-24
(5 4-+16>

10.+8 =30

11
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Question A5
5. Given f(x) = 1+1;1'

a. Simplify f(x) and evaluate f G)
b. The domain of f(x) is a set of real number except three numbers. Determine

the numbers.

SOLUTION

1

14—
1+

a) f(x)=

1
x

_ 1
- 1
1+;vc+1

13



SESSION 2019/2020 SM015/1
1
;¢09x¢0
1+-#£0 & x#-1
1+—5#0DP2+1%0 D x# —
.'.x¢0;x¢—1;x¢—%
14 =74 =
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Question B1

1. Solve the following:

a. log,2x =2log,(x+4)

x—-3
2x—1

b. 2|

|>1

SOLUTION

a) log,2x =21logs(x+4)

2log,(x+4)

log,2x = logat

2logy(x+4)

log,2x = ———
9z log,22

2log,(x+4)

log,2x = ————=
92 2log,2

2log,(x+4)

log,2x = 201)

log,2x = log,(x + 4)

2x=x+4
=4
b) 2|3 | >1
2x—1
x—3 | > 1
2x—1 2
x-3 > 1 OR x-3 < _l
2x—1 2 2x—1 2
x—3 1 x—3 1
—_—=> -<
2x—1 2_0 Zx—l-I_Z_0
2(x-3)—-(2x-1) >0 2(x—3)+(2x-1) <0
2(2x-1) 2(2x-1)
2x—6-2x+1 > 0 2x—6+2x—-1 < 0
4x-2 4x-2
15 Ok 0
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Question B2

2. Given a function f(x) = In(2x + 1)
a. State the domain and range of f(x).
b. Find the inverse function of f(x) and state its domain and range. Hence, find
the value of x for which f~1(x) = 0.

c. Sketch the graph of f(x) and f~1(x) on the same coordinate axes.

SOLUTION

a) f(x)=In2x+1)

Domain:

1
x> —=
; 2
Dy (=)
Range:
Rf = (—OO, OO)

b) f(x) = In(2x + 1)
flf '] =x
In[2f1(x)+1]=x
2f 1 (x)+1=¢"
2f1(x) = e —1

fx) =

Domain:
Rp-1 = Ry = (—o0,0)

e*-1
2

Range:
Ry =Dy = (—3,)

17 Ok5:|0f
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x=In1

c)

f(x)

18 Ok5:|0f



