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1. Solve for p and g where p # q, such that (p“”) =(3+V—16—3

SOLUTION

L ;.qi) =@ +V-16-0%)

p+qi=3+vV-16 —i®)(3i)
p+qi=3+V16v-1—i3)(3i)
p+qi=(3+4i—i%(30)
p+qi=9i+12i% - 3i*
p+qi=9+12(-1) - 3(1)
p+qi=9—15
p+qi=-15+9i

p=-15 q=9
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2. Determine the values of x which satisfy the equation 32*~1 = 4(3*) — 9.

SOLUTION
32%71 =4(3*) -9

32*371 = 4(3%) -9
1
(3 )2<§)=4(3 )—9

G) (3%)2 = 4(3%) - 9
(3%)? = 12(3%) — 27
Lety = 3*
)? =12(y) — 27
y2—12y+27=0

-3)y—-9)=0

y=3 y=9
3* =3 3*=9
x=1 x =2
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3. The seventh term of a geometric series is 16, the fifth term is 8 and the sum of

the first ten terms is positive. Find the first term and the common ratio. Hence,

show that S;, = 126(V2 + 1).

SOLUTION
Geometric series

Geometric series & T, = ar"!

T,=ar®=16 ... (1)
Ts=ar*=8 ... (2)
1)+ (2)

ar® _16

ar* 8

r2 =2

r=1V2
Whenr = +V2

a(+v2) =8

4a =28

a=2
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a(r—-1)
r—1

Geometric series @ S, =
Given that S, > 0
Given that S, > 0

a(r'® — 1)
Ol

Whena=2; r=+2
262" -1]
ST TR

2[32-1]
CoV2-1

62
V2-1

= 149.68

Whena=2; r=—2

-2 -1

= —25.68

GiventhatS, >0, 2 a=2 r=42
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512=2[(ﬁ) ~1]
V2-1

_2[64 - 1]
S V2-1

126
V2 -1

126 V241

= X
V2-1"V2+1

_126(V2+1)
C2+V2-2-1

_126(V2+1)
=

=126(vV2 +1)
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4. If A and B are 2 x 2 matrices where B # I,, such that (4 + B)? = A% + 2AB + B?,

deduce that B = A1 [Assume AB = BA =1]. If A = B _21] find B.

SOLUTION
(A+B)? = A% + 2AB + B?
(A+B)(A+B) = A? + 2AB + B?
A? + AB + BA + B? = A®> + 2AB + B?
AB + BA = 2AB
BA = 2AB — AB

BA = AB

a=ly 2
_ 1 1 -
B4 = S -@E s 1)
1 — _
=—_19[—$ 12]
1 — _
=—_19[—é 12]
1 2
|
9 1
9 19
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1

5. (a) Obtain the expansion for (1 - E)Z in ascending powers of x up to the term x3.

1
State the interval for x such that the expansion (1 — %)4 is valid. Hence, obtain

1
the simplest form of the expansion (16 — 4x)=.

1

(b) Write Y12 in the form of K (1 - E)Z]. Hence, approximate /12 correct to

three decimal places.

SOLUTION

1\ /1 1\ /1 1

a) (1_g)§: 1+@(_§)1+(z)(r1) (_5)2+(z)(r1)(r2) (_z)3+,,,

1! 4 2! 4 3!

BETENCIC TENOIC [

4)\ 4 2x1  \16 3x2x1 64
x 3 [(x2 21 [x3
=1 | — | = —[ =) + -
16 32\16) 384\64
1 3 7
e —x———x2—_x3 4.

16~ " 512° “8192”"

1
The interval for x such that the expansion (1 - E)‘* is valid

Kang Kooi Wei @ KMK Page 8



QS 015/1 Session
PSPM | 2016/2017

1
The simplest form of the expansion (16 — 4x)+

4
!
4
=2(1-3)
3 7
=2 1__ _ - 2__3
[ 16X 512 “81oz¥ T
1 3 7
_2__x__ 2__x3

8 256 4096

b) 3/12 in the form of K

(1-2)]

3

Compare 2 Z
P = 256" 4096

= 2——(1)—ﬁ( )Z—W(l)3

~ 1.862
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x%+1
5

6. Given f(x) = , x = 0.

(a) Determine f~1(x). Hence, if f(g(x)) = é(ez(”‘l) + 1), show that g(x) =
e3x—1
(b) Evaluate g(f(2)) correct to three decimal places.

(c) Assume that the domain for g(x) is x > 0, determine g~1(x) and state its

domain and range.

SOLUTION

a) f(x) = "25“, x>0

Method | Method Il
2 1 5 "
Fo) = yo 2
flf71(x0)] =x Sy = x? +1
[Z:igleij;}___x x2 :;Sy__ 1
c =

=,5y—1
[f1(x)]*+1=5x X y
[f1(x)]2=5x—1 ) =vsx—1
fix) =V5x—1

Flg) = 5 (2D +1)

[g(0)]* +1

1
= — g (e2(3x—1) + 1)

[g)]2 +1=e26x"D 41

9GO = e26x-D
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g(x) — [ez(3x—1)]%

g(x) = e

b) Evaluate g(f(2))

2241

@) =—

=1

g(f(2) =g

— 3(D-1
) glx)=e**
Method | Method Il
g(x) = &3 g(x) = &3
glgT' )] =x y=e>t
e3laT @1 = Iny =1Ine3*1
Ine3ld @]-1 = 1n x Iny=3x-1
3[g7'(x)] -1 =Inx 3x=Ilny +1
3[g7 ()] =Inx +1 x=lny3+1
Inx +1
~1(x) = _ Inx +1
g =3 g @) =
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gx)=e¥*"1 x>0

Dg(x): x=0 Rg(x): y = e3(0)-1
y=el
- 1
y= e
Dg-1x) = Ry Rg-1x) = Dy
1
Dg1yi x 23 Ryt ¥ =0
Kang Kooi Wei @ KMK

Page 12



QS 015/1 Session
PSPM | 2016/2017

7. (@) If V7 —3vV5 =x — \/_ determine the values of x and y.

(b) Solve the equation log, x — log,(3x + 4) = 0.

SOLUTION

a) V7 -3V5=+vx—.fy

=] - 1- o7

7-3V5 = VX +.fy —2Vx\y
7-3V5=x+y—2/xy
x+y=7
V=T7—=X i (1)
2/xy =35
J5y = V95
dxy =45 (2)
Substitute (1) into (2)

4x(7 —x) = 45

28x — 4x2 =45

4x% —28x+45=0

2x—9)(2x—-5)=0
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b) log, x —log,(3x+4) =0

log,(3x + 4) _

l -
052 % log,4

log,(3x +4)
log,22

logh™ =nlog b

log, x —

log2 X == 10g,2

log,a =1

log,(3x +4) 0

log,(3x + 4) _
2(1) B

log, x —
1

log, x — Elogz(Bx +4)=0
1

log, x = Elogz(Bx +4)

1
log, x = log,(3x + 4)2

x=(3x+4)%
x?2=3x+4
x2—3x—-4=0
x—4Hxx+1)=0
x=4 or x= -1

Sincex >0, x =4
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8. (a) Solve the following equation |x%| =7,x #4.

(b) Find the solution set for the inequality, % >x+4, x#3.

SOLUTION
3
@ |5 =7
2 =7 or ==
x—4 x—4
3=7(x—4) 3= —7(x —4)
3=7x—128 3=-7x+28
7x =3+ 28 7x =28—-3
7x = 31 7x = 25
31 25
x == x ==
7 7
) 2E>x+4, x#3
x—-3
—4—x
>x+4
x—3
—4 —x 4>0
—3 % >

—4— x — —-3)— -
x—x(x—3)—4(x-3) >0
x—3

—4—x—x®4+3x—4x+12
>0
x—3

—x?—-2x+8
x—3
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—(x%2+4+2x-8
(x*+ 2x )>0

x—3

2 —
(x*+2x 8)S
x—3

(x+4)(x—2)<0

x—3 o

(x+4)=0 (x-2)=0 (x-3)=0

x =—4 x =2 x=3

(=0, —4) (-4,2) (2,3) (3,0)
(x +4) - + + +
(x—2) - - + +
x—-3) _ _ _ "
x+Hx-2) @ + @ +

x—3

~ Solutionset; {x: —o<x<—-4 U 2<x<3}
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9. Given f(x) = e* and g(x) = |x — 3|.

x—3 > 3
how th ={ s
(@) Show that (f 9)() = (os)' © —

(b) Sketch the graph of y = (f g)(x). Hence, state the interval in which
(f 9)*(x) exists.

(c) Determine (f g)~(x)for x > 3.

(d) Find the function h(x) for x > % giventhat (h f)(x) = 2e” Hence, show

1-3e*’

that h(x) is a one to one function.

SOLUTION
f(x)=e*and g(x) = |x - 3|
a) (f @) =f(x-3D

— elx_3|

| _3|_{ x—3, x—3=20
X725 l-(x-3), x—3<0

{ x—3, x=3
—(x—3), x<3

f &) =el

_{ e 3, x=3
et 3)) x <3

b)
y
A
1 \
» X
3
Kang Kooi Wei @ KMK
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(f 9 *(x)existsforx =3 orx <3
c) (f 97 '(x) forx=3
f 9kx) =e*3

x-3

y=e
Iny =Ilne*3
Iny=x-3

x=Iny+3

o (f 9 M x)=Inx+3

d) f(x)=e",

1—3e*

(h HHx) =

2 X
AFE)) = T

Show that h(x) is a one to one function

2x

h() =135

Let h(x;) = h(xy)
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2x1 _ 2x2
1-3x; 1-3x,

2x,(1 —3xy) = 2x,(1 — 3x;)
x1(1 = 3x3) = x2(1 — 3xy)
X1 — 3X1X3 = Xy — 3X1Xy

X1 = Xy

Since x; = x,,therefore h(x)is one to one function
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1 2 1
3 2 2.

3 4 1

2 0 —4 —13
10. (a)GivenP=[_1 6 2],Q=[0 2]andR=
-6 5

Find R~ by using the elementary row operations method.

Hence, if RX = 3Q + PT, determine the matrix X.

(b) Ahmad bought an examination pad, 2 pens and a tube of liquid paper for RM18.
Ali spent RM24 for 3 examination pads, 2 pens and 2 tubes of liquid paper. In
the meantime Abu spent RM36 at the same store for 3 examination pads, 4
pens and a tube of liquid paper. Let x, y and z represent the price per unit for

examination pad, pen and tube of liquid paper respectively.

i.  Obatain the system of linear equations from the above information.
ii.  Write the system in the form of matrix equation AX = B.
iii.  State the price of each unit of examination pad, pen and tube of liquid
paper.
iv.  Aminah bought 4 examination pads, 5 pens and 1 tube of liquid paper.

What is the total price paid?

SOLUTION

1 2 111 0 0
3 2 20 1 0
3 4 10 0 1
i 1 2 111 0 0
Ry =3Ri — Ry <0 4 1|3 -1 0)
3 4 10 0 1
R = 3R, — R, 1 2 111 0 0
> 0 4 113 -1 0
0 2 213 0 -1
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R

RX=3Q+PT

R™'(3Q + PT)

R™IRX =

R71(3Q + PT)

X
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IR
3 3
HESE A 0—41
I3 [3[_06 2)+(15 ¢ 2D
i 3 3
PR
JEE N
202 4lls asl -4 2
|1 3 -3
INEEEE
R [
(e D
1 2
13 3
I 1 1 1 1 7
DED+H(G) @+ (5) 2 Cu®+(5)an+(5)an
e (Do (e Gor (Do (an
1 2 1 2
DD+ (5) @+ (-3) 22 m® +(5)an+(-5)an]

_1+0 22 8+12+17_
3 3 3
“|-li0-22 44 Y
2 6 6
1+0+44 8+4 34
i 3 3
19 57
3 3
| 25 17
6 6
41 2
3 3-
bi) x+2y+z=18

3x+2y+2z=24

3x+4y+z=36
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1 2 11mx 18
bii) 3 2 2 [y]= 24
3 4 11tz 36
biii) AX =B
A71AX = A71B
X=4"1B
- L 1 1
3 3
1 1 1|['8
=1z 73 §||*
) 1 2 36
L 3 3

[ (—1)(18) + G) (24) + G) (36) |

Bas+ (Do (oo

(1)(18) + (%) 24 + (- ;) (36) |

—18 + 8 + 12
=| 9-8+6
| 18 +8—24

[2
=17
|2

Exampad = RM2, Pen = RM7, Liquidpaper = RM2

biv) x— Exampad; y — Pen; z — Liquid Paper

Total price = 4(2) + 5(7) + 1(2)

=8+35+2

= RM45.00
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