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1. Find the value of x which satisfies the equation

log,(5 —x) —log,(x —2) =3 —log,(1 + x)
2. Determine the solution set of the inequality

1 < 1
2x—1 x+2

3. Givenk+ 2,k —4,k — 7 are the first three terms of a geometric series. Determine the
value of k. Hence, find the sum to infinity of the series.

4. Given a complex number z = 1 —+/3i. Determine the value of k if z2 = k% .
-1

4
identity matrix. Deduce that M~! = gl - %M.

5. (@ Matrix M is given as [_34 ] Show that M? = 7M — 81, where | is the 2 x 2

p+1 -1 1
(b) Given matrix A =| 3 2 4 | and |A| = 27. Find the value of p, where
-1 0 p+2

p is an integer.

6.  The functions f and g are defined as f(x) = 3xx+4

-2

,x# 2and g(x) =3 —x.
(@) Find f~1(x) and g7 (x).
(b) Evaluate (fog=1)(3).
(c) If (gof "1)(k) ==, find the value of k.
7. (@ Solve |x2 —x — 3| = 3.
2x2+9x—4

(b) Find the solution set of the inequality — < 4.

8.  The first four terms of a binomial expansion (1 + ax)™ is
1
1 +x—5x2 + px3 + -

Find

@) the values of a and n where n # 0.
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(b) the value of p Hence, by substituting x = %, show that \E is approximately

157
equal to —.
128

e*-3

9. Given f(x) = In(2x + 3) and g(x) = -

(@) Show that f(x) is a one-to-one function algebraically.
(b) Find (fog)(x) and (gof)(x). Hence, state the conclusion about the results.
(© Sketch the graphs of f(x) and g(x) on the same axes. Hence, state the

domain and range of f(x).

10. Given

A=

2 2 3
1 5 4
3 1 4

(a) Find the determinant of matrix A.
(b) Find the minor, cofactor and adjoint of matrix A.

(c) Given A(adjoint(A)) = |A|I where I is 3 x 3 identity matrix, show that A1 =
ﬁ adjoint(A). Hence, find A~1.
(d) By using A™1 in part (¢), solve the following simultaneous equations.
2x + 2y +3z=49
x+5y+4z=74
3x+y+4z =49

END OF QUESTION PAPER

Kang Kooi Wei Page 3



PSPM 1

1.

Find the value of x which satisfies the equation

log,(5 —x) —log,(x —2) =3 —log,(1 + x)

SOLUTION

log,(5—x) —log,(x —2) =3 —1log,(1+x)

(5-x)
log, —(x 2

(5-x) _
log, —2) +log,(1+x) =3

log G-x)1+x) _

2 (x-2)
(5—x)(1+x):23

(x—2)
G-x)1+x)

x-2)
G-x)(1+x)=8(x-2)
54+5x—x—x%>=8x—16
5+ 4x —x?>=8x —16
0=x*>+8x—4x—-16-5
x> +8x—4x—-16—-5=0
x2+4x—-21=0
x+7Dx—-3)=0

x+7)=0 or
x=-7 or
Checking

=3—1log,(1+x)

logsb=c - b=a‘

(x—=3)=0
K=

log,(5 —x) —log,(x —2) =3 —log,(1 +x)

logy[5 — (=7)] —log,(=7 —2) =3 —log,(1—7)

When x = -7
x + =7
When x = 3

log,(5—3) —log,(3—2) =3 —log,(1+3)
log,(2) —log,(1) = 3 —log,(4)

1-0=3-2
1=1

Sx =3
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2. Determine the solution set of the inequality
1 < 1
2x—1 x+2
SOLUTION
1 < 1
2x—1 x+2
1 1 <0
2x—1 x+2

1(x+2)—-1(2x—-1)

2x-1(x+2)

x+2—-2x+1

Zx—Dt2)

—x+3

EDICEYR

x+3=0 2x—1=0 x+2=0
x =3 x=2 x=-2
2
1 1
—00, —2 -2,= (—, 3) 3,0
(—o0,~2) : > (3, 00)
—x+3 + + + i
2x — 1 - - + +
x+2 - + + *
—x+3 + +
2x— D& +2) B _
1
~ The solution is (—2,5) U (3,)
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3.

Given k + 2,k — 4,k — 7 are the first three terms of a geometric series. Determine the

value of k. Hence, find the sum to infinity of the series.

SOLUTION

k+2,k—4k—-7..

k—4)(k—4)= (k—7)(k+2)

k? — 4k — 4k + 16 = k* + 2k — 7k — 14
k? —8k +16 = k* — 5k — 14

16 + 14 = -5k + 8k

3k = 30

k=10

When k = 10, the sequence is

10+2,10—-4,10 -7 ...

12,6,3 ...
a=12, r:%=%
. — a
® 1-r
s 12
*® Y 1
1-(2)
S _ 12
T @
2
Seo =24
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4. Given a complex number z = 1 —+/3i. Determine the value of k if z2 = ké .

SOLUTION

— 1
Zz=k—_
V4

(1-v3) —k( +ﬂ)

k
(1—\/51)(1—\/51) = W

1—2\/§z+312=1

1-2V31+3(-1) =
1+

k
1 ++/3i

k
1+ /3i

1-2V31-3 =

—2-2V31 =

—2+2V3i =

k
1++/3i
k= (=2+2V3i)(1+V3i)
k = —2 — 2v/3i + 2V/3i + 6i2
k=-2+6(-1)

k=-8
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-1
4
identity matrix. Deduce that M~1 = %I — %M.

5. (@) Matrix M is given as [_34 ] Show that M? = 7M — 81, where I is the 2 x 2

p+1 -1 1
(b) Given matrix A =| 3 2 4 |and |A| = 27. Find the value of p, where
-1 0 p+2
p is an integer.
SOLUTION
5(a)
3 -1
M= [_4 4]
2_[3 -1113 -1
M==1_4 4][—4 4]
> [ 9+4 —3-4
M= =1_12_16 4+16]
2 _[13 =7
M= [ —28 20]

7M—81=7[_34 _41]—8[(1) 2]

g =[ 2 7|8 O]

—28 281 1o 8
113 -7
M-8l =| 5 20]
& M?2=7M — 81
M2 =7M — 8

M? —7M = —8I
MM —71) = —8I

1
Mt === (M = 71)

M1 = 1M+71
8 8
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5(b)
p+1 -1 1
A=] 3 2 4
-1 0 p+2
|A| =27

~ 2 4 3 4 3 2
Al=+@+ g 4o~ 0|2 Lo+ o] 2

l[Al=+@+DI[Cp+4) — (O] +[Bp+6) - (=D]+[(0) - (=2)]
Al=(p+1D2p+4)+@Bp+6+4)+2
Al =2p? +4p+2p+4+3p+6+4+2
|A] = 2p%2 +9p + 16

2p?+9p + 16 = 27

2p?2+9p—11=0

Cp+1D)(p-1)=0

11

p=- p=1

Since p is an integer, ~p =1
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6. The functions f and g are defined as f(x) =
(@) Find f~1(x) and g~1(x).
(b) Evaluate (fog~1)(3).

©) If (gof D)(k) = § find the value of k.

-2

4,x¢2andg(x)=3—x.

SOLUTION
6(a)
_3X+4 g(x)=3—x
fO)=—"—
y=3—-x
_3x+4
y_x—Z x=3—-y
y(x—2)=3x+4 g lx)=3—-x

xy—2y=3x+4
xy —3x=4+2y

x(y—3)=4+2y

442y
X = y=3

4 4 2x
x—3

1) =

6(b)

fl) =

glx) =3—x

3x+4
X—2

(fog™) () = flg~ ()]

=f[3—x]

_3B-x)+4
T (B3-x)-2

1) =

g7 (x) =3—-x
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_ 9-3x+4
 3—x-2
_ 13 — 3x
o 1-—x
13 —3(3
(feg™H(@B) = 1_—(5))
13 -9
(feg™B) = —;
(feg () = -2
f(x) — ?;Cx_-l—; f‘l(x) — 4;+_23x
gx)=3—x gl x)=3—-x

(gof ™)) =

(gef (k) = glf* (k)]

_ 4+2k]
9k =3
g (4+2k)
N k—3
(4+2k>_2
k—-3/) 3
442k 2
k-3
442k 7
k-3 3

3(4+2k) =7(k—3)
12+ 6k =7k - 21

k=33
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7. (a) Solve [x? —x — 3| = 3.
2 —
(b) Find the solution set of the inequality%<4.
SOLUTION
7(a)
[x2 —x—3| =3
x>—x—-3=3 or x>—x—-3=-3
X>—x—6=0 or x>—=x=0
(x=3)x+2)=0 or x(x—1)=0
x=30rx=-2 or x=0o0rx=1
7(b)
2x2 4+ 9x — 4
x+2
2x2 4+ 9x — 4
— 4 <0
x+2
(2x?>+9x —4) —4(x + 2)
<0
x+2
2x24+9x —4 —4x -8
<0
x+ 2
2x% 4+ 5x — 12
— <0
x+ 2
2x—3)(x+4)
<0
x+2
2x—3=0 x+4=0 x+2=0
x=2 x=-4 x=-2
2
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3 3
—00,—4 Lk =y =5

(=0, —4) ( ) < 22) (2 °°>
2x — 3 - - - +
x+4 - + + +
X+ 2 - - + +
(2x —3)(x + 4) i N ) N

x+2

3
~ The solution set {x:x <-4 U -2<x< E}
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8.  The first four terms of a binomial expansion (1 + ax)™ is

1
14+x—sx*+px3+--

2
Find
(@) the values of a and n where n # 0.
(b) the value of p Hence, by substituting x = i show that \E is approximately
equal to %
SOLUTION
8(a)
Given that

1
(1+ax)”=1+x—zx2+px3+---

From binomial expansion
1+ a0 =1+ m)(ax)* + (@) (ax)? + ("(" - 1;(” 2

n—-1) 2 4 nn—-1)(n-2) 5

) (ax)® + -

n
1+ ax)" =1+ nax + 5 : a3x3 + -
1 nn—-1 nn—-1)(n-2
1+x—§xz+px3 +'--=1+nax+¥a2x2+ ( ;( )a3x3+---

Coefficient of x:
na=1............... @

Coefficient of x?2:
nn—1) , 1

2 ¢T3
nn—1a?=-1

naa(ln —1) = -1

am—1)=—1 .cceeennn. 2
@ a(n—l)_—_l
(1) na

n—1

-1 __,

n
n—1=-n
2n=1
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B 1
=3
From (1)
na=1
(5)a=1
2]
a=2
8(b)

Compare coefficient of x3:

nn—-1)mn-2) 5
- a

1 1 1
A+20)2=14+x—sx*+-x3+ -

2 2

When x =2
4

R

1
'1+1]E_1+1 1(1)+1
- 2] 4 2\16) 2

1
-3]§ 1+1 1 N 1
2] 77 T4 327 128

1 2
'1+z()]2—1+1 1(1) +
i B 4 2\4

(

1

2

1
64

'+

)+...
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[E]% 10128 + 132 — 1(4) + 1
2l ~ 128

1
[3]2 157
2] T 128

3 157
2 128
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9.  Given f(x) = In(2x +3) and g(x) = ==

(@) Show that f(x) is a one-to-one function algebraically.
(b) Find (fog)(x) and (gof)(x). Hence, state the conclusion about the results.
(© Sketch the graphs of f(x) and g(x) on the same axes. Hence, state the

domain and range of f(x).

SOLUTION
9(a)
f(x) =In(2x + 3)
f(x1) =1In(2x; +3)
f(x;) =In(2x, + 3)
Let f(x;) = f(x2)
In(2x; + 3) =In(2x, + 3)
2%, +3=2x,+3
2x1 = 2,
X =N

Since x; = x,, therefore f(x) is a one-to-one function.

e*-3
2

f(x) =In(2x + 3), glx) =

(feg)(x) = flg(x)]

75

()

= In[e* — 3 + 3]
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= In[e*]

=xlne

=X

elnx —

(ge () = glf(x)]

eln(2x+3) =2x+3
= g[in(2x + 3)]

eln(2x+3) -3

2
_ (2x+3)-3
2
=x
Conclusion

Since fog(x) = gof(x) = x, therefore f71(x) = g(x) and g71(x) = f(x).
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Dy-(=3.) Ry=(=c0, )
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10. Given
2 2 3
1 5 4

3 1 4

A=

(a) Find the determinant of matrix A.
(b) Find the minor, cofactor and adjoint of matrix A.

(c) Given A(adjoint(A)) = |A|I where I is 3 x 3 identity matrix, show that A=1 =

ﬁ adjoint(A). Hence, find A™1.

(d) By using A~ in part (c), solve the following simultaneous equations.
2x + 2y +3z =149
x+5y+4z=74
3x+y+4z =49

SOLUTION
10(a)
2 2 3
A=1]1 5 4
31 4

=@ J-@f J+ek 3
=2)20-4)-(2)(4—-12)+(3)(1 —15)
= (D(16) = (2)(-8) + (3)(~14)
=324 16 — 42
=6

10(b)
[ R I |

minorny =[5 31 15 3115 3]

2 3| |2 3| |2 2|J
5 4l 11 4l 11 5
(20—4) (4—12) (1-15)

=|1(@8-3) (B8-9 (2-6)
(8—15) (8—-3) (10-2)
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16 -8 -14
=5 -1 -a
-7 5 8
+My; —M;; +Mg3
Cofactor,Cij = | =M1 +Mp; —Mys
+M3; —Ms, +Mss
[+(16) —(-8) +(-14)
=|-6) +(-1) —-(-4)
|+(=7)  —(5) +(8)
[16 8 -14
=|-5 -1 4
-7 =5 8
Adjoint A, Adj A=CT
16 8 —14]7
=|-5 -1 4
-7 =5 8
[ 16 -5 =7]
=] 8 -1 -5
—14 4 8 |
10(c)

ATtA=1 ||

A(adjoint(A)) = |All ):I_I
;

A *A(adjoint(A)) = A7|A|I
I(adjoint(A)) = A YAl
(adjoint(A)) = A71|A|

AL A| = (adjoint(A))

1
At = —(adjoint(A))

Al
116 -5 =7

-1

A =g 8 -1 =5
-14 4 8
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16 =5 =77
6 6 6
| 8 -1 -5
6 6 6
-14 4 8
L 6 6 6
8 =5 =77
3 6 6
|4 -1 -5
3 6 6
-7 2 4
L3 3 3
10(d
AX =B
2x +2y+3z=49 A-1AX = A-1B
x+5y+4z=74
3x+y+4z=49 IX=A"'B
2 2 3]px [49 X=Aa"B
1 5 4[}/]: 74
3 1 4llzl lgo %
8 =5 =77 8 =5 =77
3 6 6 3 6 6
4 -1 —si[2 2 3|* 4 -1 -s|[4°
RO 3 1 41tz 7o g 49
L3 3 3 -3 3 3
8 =5 -7
3 6 6
x 4 _-1 _s 49
yl|= NS ¢ 74
E R S
L3 3 3
_E—
6
|73
6
1
L 3]
7 _ 73 1
e Y 6 “73
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