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1. Given matrix A = (_22 g) such that A% + aA + BI = 0, @ and B are constants, where [
and O are identity matrix and zero matrix of 2 x 2 respectively. Determine the value of
aand f3.

2. Solve the equation 32**1 — (16)3* + 5 = 0.

3. The first and three more successive terms in a geometric progression are given as follows:

7,..,189,y, 1701, ..
Obtain the common ratio r. Hence, find the smallest integer n such that the n-th term

exceeds 10,000.

1

4. a) Expand (1 - g)z in ascending power of x up to the term in x3 and state the interval

of x for which the expansion is valid.

1

b) From part 4(a), express v9 — 3x in the form of a (1 — g)g’ where a is an integer.

c) Hence, by substituting the suitable value of x, approximate v8.70 correct to two
decimal places.
5. Solve the equation 3 loge x = (logs x)2.

Given a complex number z = 2 +i.

_ 1. .
a. Express z — ~in the form a + bi, where a and b are real numbers.

b. Obtain |z‘—§ . Hence, determine the values of real numbers « and S if a +

1

.= _ 1)?
pi=lz-3|(z-3)
7. Find the interval of x for which the following inequalities are true.
a ——1<0.
x+3
b. |3x_2| > 2
2x+3
8. Consider functions of f(x) = (x —2)?2+ 1,x > 2 and g(x) = In(x + 1),x > 0.

a. Find f~1(x) and g~'(x), and state the domain and range for each of the
inverse function.
b. Obtain (g o f)(x). Hence, evaluate (g o f)(2).

9. Given the function g(x) = ﬁ
a. Find the domain and range of g(x).
b. Show that g(x) is a one-to-one function. Hence, find g~ (x).
c. On the same axis, sketch the graph of g(x) and g~1(x).
d. Showthat go g 1(x) = x.

10. Given the system of linear equations as follow:
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2x+4y+z=77
4x+3y+7z=114
2x+y+3z=48

a. Express the system of equations in the form of matrix equation AX = B where

X
x = (y) Hence, determine matrix 4 and matrix B.
Z

b. Based on part 10(a), obtain |A].
Hence, find
i. |P|if PA =1, where I is an identity matrix 3 x 3.
i. |Q|ifQ = (24)T.
iii. Find adjoint A.

Hence, obtain A~1 and find the values of x, y and z.

END OF QUESTION PAPER
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1. Given matrix A = (_22 g) such that A% + aA + BI = 0, @ and B are constants, where [
and O are identity matrix and zero matrix of 2 x 2 respectively. Determine the value of
aand f3.

SOLUTION
_(2 3
A= (—2 5)

A2+ aA+BI=0

(5 9 9+l 9+ )= o
(5250 5559+ (5 30+(6 )= o)
(i 3+ 29+ =6 0

(—2+2a+ﬁ 21+ 3a )_(0 0)
—14—-2a 19+5a+pB) \0 0

21+3a=0

a=-7
—2+2a+p=0
—2+4+2(=-7)+p=0

g =16

na=-7 B=16
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2. Solve the equation 3%2**1 — (16)3* + 5 = 0.

SOLUTION

32%+1 _ (16)3* +5=0
32%31 — (16)3* +5=0
3.(3%)2-(16)3* +5=0
Lety = 3%
3y2—16y+5=0
By-D-5=0

By-1D=0 y—-5=0
1
y=3 y=5
3% =< 3¥=5
3
3* =371 In3* =1In5
x=-1 xIn3 =1In5
x = 1.465

~x=—1orx=1465
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3. The first and three more successive terms in a geometric progression are given as follows:
7,..,189,y,1701, ...
Obtain the common ratio r. Hence, find the smallest integer n such that the n-th term

exceeds 10,000.

SOLUTION
7,..,189,y,1701, ...
a=7

y 1701
189 y
y? = 321489
y = 567
o 567

189
r=3
T,, > 10000

ar™1 > 10000

(7)3™"1 > 10000

3771 > 1428.57

In3""1 > 1n1428.57
(n—1)In3 >1In1428.57
(n—1) >6.61
n>661+1

n>7.61

n=a8
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1

4, a) Expand (1 - g)g in ascending power of x up to the term in x3 and state the interval
of x for which the expansion is valid.
1
b) From part 4(a), express v9 — 3x in the form of a (1 — 2)2, where a is an integer.
c) Hence, by substituting the suitable value of x, approximate v8.70 correct to two
decimal places.
SOLUTION

_1x1x23x3
B 6 8\9 48\ 27

_1xx2 3 [x3
N 6 72 48\27

_1 1 1 2 1 3
AT TN Ta”

The interval of x for which the expansion is valid:
al 1
5l <

1<x<1
3

—3<x<3

1
b. V9 —3x=(9—-3x)2

1 Sx%
=92(1‘?)
1
-3(-3)

c. V870 =,/9-3(0.01)
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x =001
1
J§i§§=3(1—§y

1 1 1
— — a2 N3
V9 — 3x 3[1 6x 72x 432x

1 1 1
‘/9"3(&01)::3[1"6(001)"75(001)2"155(001)3

V8.7 = 2.95
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5. Solve the equation 3 loge x = (logs x)2.

SOLUTION

3loge x = (logs x)*

3log; x
= 2
logs 9 (logs x)
3log; x
I _ 2
l0g3 32 ( 093 x)
3log; x 5
200g,3 (logs x)
3log; x
9 Z_ (logs x)*
2
3logs; x = 2(logs x)*
Lety =log; x
3y = 2y?
2y2 -3y =0
y(2y—-3)=0
y=0 2y—-3=0
3
y=0 y=3
log;x =0 log3x=§
3
x =30 x =32
x=1 x =5.196
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6. Given a complex number z = 2 + i.

_ 1. .
a. Express z — ~in the form a + bi, where a and b are real numbers.

b. Obtain |z‘— §| Hence, determine the values of real numbers a and £ if

[

SOLUTION
@z=2+i
NP
R
1 Q+i
P S G
2-D2+10)
~ , 2+1)
=Q-D-roi e
~ @2+
=2-i)- z
I
= l 5 5l
8 6
_g__l
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8\? 8\ /6\ (6 \*
a+pi=2(z) -2(3)(g): (El)]
_ 64 96 36
a+pi= E_Z_Sl_ﬁ]
.28 96
a+pi= 52 5%
56 192
a+ﬁl—£—f
56 192
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7. Find the interval of x for which the following inequalities are true.
a. i—1§0
x+3
b. |3x"2|>2
2x+3
SOLUTION
a) ——1<0
x+3
5_(x+3)S0
x+3
5—x-3
x+3 =
2—x<O
x+3"
2—=x=0 x+3=0
x = x=-3
(_OOF _3) (_3: 2) (21 OO)
2—x + + -
x+3 - + +
2—x
- + -
x+3
{x:x< -3 Ux=2}
D) [ >2
3x —2 or 3x—2
2 -2
2x+3> 2x+3<
X2 550 X2 <o
2x+3 2x+3
3x—2)—202x+3 3x—2)+22x+3
( ) —2( )>0 ( ) +2(2x )<0
2x+ 3 2x+3
3x—2—4x—6>0 3x—24+4x+6
2x+ 3 2x+ 3
—x—8>0 7x+4<0
2x+3 2x+3
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PSPM |
—x—8=0 2x+3=0 7x+4=0 2x+3=0
x=-—8 xz—g xz—g x=—%
o[ -3 [(3 ~-3[G9]E)
—x—8 - - 7x + 4 - - +
2x+3 + 2x +3 + +
—-x—8 + 7x + 4 . . .
2x+3 2x+3
(-5-3) or (-3-3)
(@)
g
-8 _3 _4
2 7
(-8-3)v(-3-3)
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8. Consider functions of f(x) = (x —2)?2+ 1,x > 2 and g(x) = In(x + 1),x > 0.

a. Find f~1(x) and g~1(x), and state the domain and range for each of the
inverse function.
b. Obtain (g o f)(x). Hence, evaluate (g o f)(2).

SOLUTION
fx)=(x—-2)%+1, x> 2
g(x) =In(x + 1), x> 0.

(@) Lety = f~'(x)
fO)=x
y—-2*+1=x
(y-22=x-1

y—2=+vx—-1
y=vVx—1+2
fre) =Vx—1+2
Lety = g7 (x)
gy) =x
In(y+1) =x
y+1=e*
y=e*—-1
g =e* -1
Dg-1:(1,0)
Rf-1:(2,oo)
Dyg-1: (0, 0)
Rg-1:(0,)

(b) (gofHx)
glf ()] = gllx — 2)* +1]
=In[[(x —2)? + 1] + 1]
= In[(x — 2)? + 2]

(g0 f)(2)=m[(2~-2)*+2]
= In[2]
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9. Given the function g(x) = Py
a. Find the domain and range of g(x).
b. Show that g(x) is a one-to-one function. Hence, find g~ (x).
c. On the same axis, sketch the graph of g(x) and g~1(x).
d. Showthat go g~ 1(x) = x.
SOLUTION
g(x) =

2x—5

(@) Dy:2x —5%0
5

i_
X735

b (3ol

Rg: (—,0) U (0, )

1
2x-5
1
2x,—5

(b) g(x) =

g(x1) =

9(xz) = 2%, — 5

Let g(x1) = g(x3)
1 _ 1

2x,—5 2x,—5
2x1—5=2x2—5

le = 2x2
xl = xZ

Since x; = x, when g(x1) = g(x,), therefore g(x) is one to one function.

Lety = g~ (x)

gy =x
1
2y =5

=X
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) _1+5x
Y= X
_1+5x
= 2x
1+ 5x
_1 —
g~ (x) %

(c)

(d) gog™(x) =glg™ ()]

_ [1 + Sx]
9
1

SR

v

'1-|;CSx]_5

1

'1+5x—5x]
x
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10. Given the system of linear equations as follow:
2x+4y+z=77
4x +3y+7z=114
2x+y+3z=48

a. Express the system of equations in the form of matrix equation AX = B where

X
x = (y) Hence, determine matrix 4 and matrix B.
Z

b. Based on part 10(a), obtain |A|.
Hence, find
i. |P|if PA =1, where I is an identity matrix 3 x 3.
i. |QlifQ = (24)T.
iii. Find adjoint A.

Hence, obtain A~ and find the values of x,y and z.

SOLUTION
2x+4y+z=177
4x+3y+7z=114
2x +y+3z=48
(a)

2 4 1\ /x 77
<4 3 7) (y) = <114>
2 1 3/ \z 48

AX =B

2 4 1 77
A=14 3 7); B 114
2 1 3 48

a=+@ff @[y J+olf
=209-7)—4(12—14) + (4 — 6)
=22)—-4(-2)+(-2)
=10

(b)
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0] PA=1

|P| =471

1
|A]

1
10

QI = 12A)"]
= 23|A7| If Aisnxnmatrix,then |kA| = k™|A|
= 84|

|A|" = |A]

= 8(10)
=80

(i) adjA)=cCT

2 4 1
A=(4 3 7
2 1 3
R
Cofactor,C = —|41L ; +|§ él _|§ ‘11
1 B PR B P

2 2 -2
=|1-11 4 6
25 -—-10 -10

adj (A) = CT

2 2 —2\T
=(-11 4 6
25 —10 —10

2 =11 25
=1 2 4 -10
-2 6 -10

IR
AT = adj(A4)

|A|

1 ( 2 -11 25 )
=—(2 4 -10

02 6 -10

Chow Choon Wooi Page 18



PSPM | QS015/1 Session 2017/2018

2 —11 25
/10 10 10
] 2 4 —10 |
10 10 10
-2 6 —10
10 10 10
1 —-11 5
(5 5 7)
_|1 2 1 |
5 5
-1 3 1
5 5
AX =B
A"TAX = A7'B
IX=A"'B
X=A"B
/1 —-11 5
5 10 E\
(;) -1 2 1 I 17174
z 5 5 48
-1 3 1
5

~x=10, y=13, z=5
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