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1. Evaluate the solution of 4Y~2 = % up to three decimal places.

2. The first three terms of a geometric sequence are (gm - 2) ,(2m — 1) and 12.

Determine the value of m. Hence, find the sixth term for this sequence.

3. Solve the equation

2+ log,x = 15logy 2.

1 x -1
4. (a)Determine the values of x so that [x 0 1 ] is singular.
1 3 -1

3 5
1 2

4

(b) If A = M

| and B = [é | find C when 4 = BCB™.

1
5. (a) Expand (2 + x) "z in ascending powers of x, up to the term x3.

(b) Use the expansion in (a) to approximate \E

6. Givenz; =3 —3iandz, =3+ 2i.
(a) Write z; in polar form.
(Z122) B3
13

(b) Express 222 4 [ ] in the form of a + bi, ¢, b € R.

-2z,

7. Acurve y = ax? + bx + ¢ where a, b and ¢ are constants, passes through the points (2,11),
(-1, -16) and (3,28).

(a) By using the above information, construct a system containing three linear equations.
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(b) Express the above system as a matrix equation AX=B.

(c) Find the inverse of matrix A by using the adjoint matrix method. Hence, obtain the

values of a, b and c.

8. Given a function f(x) = V3 — 2x.
(a) Show that f is a one to one function.
(b) Find the domain and range of f.
(c) Determine the inverse function of f and state its domain and range.
(d) Sketch the graphs of f and £~ on the same axis.
ax+2

9. (a) The function f is given as f(x) = vy

X # g If (f 0 £)(x) = x, find the value of a.

(b) Let f(x) = In|3x + 2| and g(x) = e + 2 be two functions. Evaluate (g o f)~1(3).

. . x—1
10. (a) Solve the inequality |m| > 2.
(b) Show that 222 = 72x,

Hence, find the interval for x so that

—-13(2*)+36 = 0.

2% x 42%
8x

END OF QUESTION PAPER
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1. Evaluate the solution of 4Y~2 = % up to three decimal places.

SOLUTION
1
-2 _
4y = 3~y
4Y—2 =3y

In4Y=2 = n3Y
(y—2)In4=yIn3
yIln4—-2In4 =yIn3
yln4 —yln3 =2In4
y(n4 —In3)=2In4

2In4

y= (In4 —In3)

=9.638
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2. The first three terms of a geometric sequence are Gm — 2) ,(2m — 1) and 12.

Determine the value of m. Hence, find the sixth term for this sequence.

SOLUTION

Geometric Sequence

(%m - 2),(2m ~1),12

(2m—1) = \/Gm— 2)(12)

(2m—1) =V16m — 24
2m-—1)?=16m — 24
4m? —4m+1=16m — 24
4m? —-20m+25=0

2m-5)2m—-5)=0

Alternative

T, T3
r_T1_T2
2m—1_ 12

(2m —1)? = 16m — 24

4m? —20m+25=10

2m-5)(2m-5)=0
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3. Solve the equation

2+ log, x = 15logy 2.

SOLUTION

2+ log, x = 15log, 2

log, 2)

2+ 1 =1<
+ log, x 5 Tog, X

2+ log,x =15 (logz x)

15
log, x

2+ logyx =
Letu =log, x

15

2+ u=—

u

2u+ u? =15
u?4+2u—-15=0

wu-3)u+5=0

u=3

log,x =3

x =23 x=2"5
x =28 x=$
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1 x -1
4. (a)Determine the values of x so that [x 0 1 ] is singular.
1 3 -1

(b)IfA = [i g] and B = [é _41] find C when A = BCB™1.
SOLUTION
(a) Singular Matrix
Singular matrix is square matrix
1 ’(; _11 ~0 whose determinant is zero.
1 3 -1
0 1 x 1 x 0] _
Wy Sf-f] S[+enff =0

D0 -3] - )[=x—-1]+ (=D[3x-0] =0

—3+4+x*+x—-3x=0

x2—-2x—-3=0

x-3)x+1)=0

(b)
a=[y ol e=lp 4
A=BCB™?

B~1(A) = B~Y(BCB™)

B 1(4) = ICB™!
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B 'A=CB!

(B~'A)B = (CB™H)B

B~'AB = CI
C=B14B
a=lp ol e=[p f
BT = —11— 0 [_01 _14]
=-1[y 7]
=l 2
C=B"'AB

=l A0 Gl
=14 Sl 2

- [—71 g]
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1
5. (a) Expand (2 + x) "z in ascending powers of x, up to the term x3.

(b) Use the expansion in (a) to approximate \E

SOLUTION

(a)

T
V2| 4732 128

x 3x? 5x3 ]

1 1 s 3 5 a
— — x x — x cee
V2 42 32V2 128v2

(b)
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@2+ )_% 1 1 . 3, 5
X = — X X — X
V2 42 3242 128v2

3

= 2
2+ (-2 52 5 (D) ()
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6. Givenz; =3 —3iandz, =3+ 2i.
(a) Write z; in polar form.

13

+[ ]in the form of a + bi,c,b € R.

(Z172)

(b) Express T

-z,

SOLUTION

(a)

z;=3-3iandz, = 3 +2i

7 =3+3i

r=lzl=132+3
=18
=32

b
Argument of 73, 0 =tan™! (5)

3
=t -1 (—)
an 3

=tan"1(1)
= 0.785rad
77 in polar form
Z; = r[cos @ +isin 0]

= 3v/2[c0s 0.785 + isin 0.785]

Chow Choon Wooi Page 12



PSPM |

QS 015/1
Session 2015/2016

(b)

(Z125) 13
()

(3 + 31)(3 + 2i) =
- 13 + [—(3 + 21)]

_9+6i+9i+6i2+7[ U ]
- 13 (3+21)

_ 3+15i 1(3-21)
-3t [(3 +20(3—21)

3+15i+[31+2
13 9+4

_3+15i+ 2+31
T 13 13

_3+15i+2—3i
T 13 13

_3+15i+2-3i
B 13
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7. Acurve y = ax? + bx + ¢ where a, b and ¢ are constants, passes through the points (2,11),

(-1, -16) and (3,28).

(a) By using the above information, construct a system containing three linear equations.
(b) Express the above system as a matrix equation AX=B.

(c) Find the inverse of matrix A by using the adjoint matrix method. Hence, obtain the

values of a, b and c.

SOLUTION

(a)

y=ax?+bx+c

At 211> x =2,y =11

11=a2?+b(2) +c

4a+2b+c=11 (1)

At (-1,-16)> x = -1,y = —16

-16=a(-1)?+b(-1)+c

a—b+c=-16 (2)

At (3,28)> x =3,y =28

28=a(3)2+b(3) +c

9a+3b+c=28 (2)
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4a+2b+c=11 (1)
a—-b+c=-16 (2)
9a+3b+c=28 (2)
4 2 1\, 11
(1 -1 1)(b>=<—16>
9 3 1/ 28
(c) )
-1 _ 5
A —lAlAd](A)
4 2 1
A=<1 -1 1) Adj(A) = ()T
9 3 1

=5 -

i+l 5

=4[-1-3]-2[1-9] +1[3 + 9]

= -16+ 16 + 12
=12
Cofactor of A
|+|‘; | =lg b+l 5
2 1 4 1 4 2
AR
l+|_1 1 _|1 1| +|1 —1|J
-1-3 —-(1-9) 3+9
=|-(2-3) 4-9 —(12-18)
241 —(4-1 —-4-2
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-4 8 12
_ [ s g ]
3 -3 -6
Adjoinof A
Adj(A) =CT
-4 8 121"
=1 -5 6
3 -3 -6l
—4 1 3]
=8 -5 -3
(12 6 —6
Inverse of A
A™1= 1 Adj(A)
ja
1[4 1 3
Al = 1 8 -5 -3
12 6 -6
4 1 3
12 12 12
| 8 5 3
12 12 12
12 6 6
12 12 12
1 1 11
3 12 4
]2 5 1
3 12 4
L 1 1
i 2 2
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4 2 1\ ,a 11
1 -1 1 (b): —16
9 3 1/ \c 28
X=A"1B
1 1 1
3 12 4
a 2 5 1 11
c ) 1 1 28
2 2
2
=7
-11
a=2 b=7 c=-11
Chow Choon Wooi
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8. Given a function f(x) = V3 — 2x.

(a) Show that f is a one to one function.
(b) Find the domain and range of f.
(c) Determine the inverse function of f and state its domain and range.

d) Sketch the graphs of f and £~ on the same axis.
( grap

SOLUTION
f(x)=V3—2x
(a)
fl) =3=2x,
f) =3 2x,

f(x1) = f(xz)

-\/3_2x1:\/3_2x2
3_2x1:3_2x2
X1 = Xy

~ f is a one to one function

(b)

f(x)=+v3—-2x
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Domain of x:

Dy. 3—2x=20
3>2x
2x <3
< 3
=3
3
Df = (_OOJE]
(c)
Alternative
flx) =+v3—2x f(x) =v3-—2x
y=v3-2x ]
fIf 1)l =x
y?=3-2x
2x =3 —y? V3—2fHx) =x
3 —y?
X = > 3—2f_1(X):X2
3 — x?
70 =— 2f71(x) = 3 — x2
() = 3 — x?
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(d)

y =x
f)

)
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ax+2
-4’

9. (a) The function f is given as f(x) =

x # 2. If (f 0 £)(x) = x, find the value of .

(b) Let f(x) = In|3x + 2| and g(x) = e~ + 2 be two functions. Evaluate (g o f)~1(3).

SOLUTION

ax + 2 4
[ =37—2%%3
(fofHx =x
fIfx] =x
'ax+2'_
VA oy ks
rax + 21
a_—3x_4_+2:X
3'ax+2‘_4
|3x — 4]
'ax+2'+2_ [S[ax+2] 4]
ex—al T T X7 3x—4

[a%x + Za] [2(3x — 4)] [Sax + 6x] .

| 3x— 3x — 3x —
[(a®x + 2a) + 2(3x — 4) 3ax? + 6x 4x(3x —4)
3x — 3x — 3x—4

[a’x +2a+ 6x—8 3 3ax? + 6x — 12x% + 16x
3x — 4 N

3x—4
a’x + 2a + 6x — 8 = 3ax? + 6x — 12x% + 16x
3ax? — 12x% + 6x + 16x—a’x — 6x —2a+8 =0
(Ba—12)x*+ (16—a®*)x+8—2a =0
Compare coef ficient of x?

3a—12=0

a=4
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(b)

f(x) = In|3x + 2|

gx)y=e*+2

gofx =glf(x)l
= g[In|3x + 2|]
— e-Inl3x+2] 4
= glnl3x+2|™ +2
=3x+2|"1+2

1

+2
3x + 2

_1+42(3x+2)
T 3x+2

_1+6x+4
T 3x+2

_6x+5
T 3x+2

_ 6X+5
T 3x42

Let y

y(Bx+2)=6x+5
3xy+2y=6x+5
3xy—6x=5-2y

x(3y—6)=5—-2y

_5—2y
*T3,-6
5-2
(9070 =5,
B 5—2x
(go )70 =3—
5—2(3 1
(gof)_1(3)=WE;=—§

Chow Choon Wooi Page 22



QS 015/1
PSPM | Session 2015/2016

10. (a) Solve the inequality |i—;;| > 2.

(b) Show that 252 = 52«

. . 2% x 42%
Hence, find the interval for x so that P 13(2*) + 36 = 0.
SOLUTION
(a)
|x i I
x+3
x—1 52 Or x—1
x+3 x+3
x—1 x—1
—-2>0 +2<0
x+3 x+3
x—1 2(x+3) x—1 2(x+3)
x+3 x+3 >0 x+3+ x+3
x—1—2x—6>0 x—1+2(x+3)
x+3 x+3
—x—7>0 x—1+2x+6
x+3 x+3
3x+5
—— <0
x+3
Let3x+5=0> x=-2
Let—x—7=0=>» x=-7 3
x+3=0> x=-3 x+3=0> x=-3
(—0,-7) [ (=7,-3) [ (-3,) o (—3.—5) (‘E'w)
3 3
—x=7 * 3x+5 - - +
x+3 - - + x+3 + +
+
+ +
o
r-» (=-3)
Oo—O0—0
7 3 _3
k3
. 5
Solution Interval: (—7,-3)U (—3, — 5)
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(b)

X 2x
Show that % = 22x

Zx X 42x Zx (22)2){7

8x - (23)x
2x 24—x
= 23x
25x
= o3x
— 22x
2% x 42%

S~ 1320 +3620

22X —13(2%) +36 > 0

(2%)2 = 13(2¥) +36 =0

Letu = 2*

(2%)2 = 13(2%) +36 = 0

u?—13u+36=0

wu—-9wu—-4)=0

Let wu—9)=0 (u—4)=0

u=9 u=4
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us<i4 or u=9
2 <4 or 2*>9
In2* <In4 or In2* >1n9
xIn2<In4 or xIn2>1In9
x <o or x =22

In2 In2
xX<2 or x = 3.170

Solution interval : (—o0,2] U [3.17, )
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