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1. Find the value of x which satisfies the equation
log,(5 —x) —log,(x —2) =3 —1log,(1 + x)
2. Determine the solution set of the inequality

1 < 1
2x—1 x+2

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.

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

—4
identity matrix. Deduce that M~1 = gl — %M.

5. (a) Matrix M is given as [ _41] Show that M2 = 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) = %, x#2and g(x) =3 —x.

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

(b) Find the solution set of the inequality 5 < 4.

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

Find

(a) 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) = 5

(a) Show that f(x) is a one-to-one function algebraically.
(b) Find (feg)(x) and (gof)(x). Hence, state the conclusion about the results.
(c) 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=|1 5 4

31 4

223]

(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
Al = ﬁadjoint(A). Hence, find A~ 1.

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

END OF QUESTION PAPER

Chow Choon Wooi Page 3



PSPM 1 QS 015/1 Session 2012/2013

1. Find the value of x which satisfies the equation
log,(5 —x) —log,(x —2) =3 —1log,(1 + x)
SOLUTION

log,(5—x) —log,(x —2) =3 —=1log,(1+ x)
RN
09> (x _ 2) -

log, Ei:g +log,(1+x) =3

log (5—x)(1+x)=3
° (x-2)
G-x)1+x)
x-2)
G-x)1+x)
x-2)
G—-—x)(14+x)=8(x-2)
5+5x—x—x%=8x—16
5+4+4x —x®>=8x—16
0=x*>+8x—4x—16—-5
x> +8x—4x—-16—-5=0
x> +4x—-21=0
x+7)(x-=3)=0

3 —1log,(1+x)

logeb =¢c - b=a‘

23

x+7)=0 or x—=3)=0

x=-7 or x =

Checking

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

When x = =7
logz[5 = (=7)] —log,(=7=2) =3 —log,(1—7)
x # =7

When x =3

log,(5—3) —log,(3—2) =3 —-1log,(1+ 3)
log,(2) —log,(1) = 3 —log,(4)
1-0=3-2

1=1V

x =3
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2. Determine the solution set of the inequality

1 < 1
2x—1 x+2

SOLUTION

2x—1<x+2

1 1

2x—1 x+2<0

1(x+2)—12x—-1)
2x—1)(x+2)

x+2—-2x+1 <
Qx—1(x+2)

0

—x+3

2D+ "

—x+3=0 2x—1=0

x =3 X =

N |-

(—o0,—2) (-2

(— 3) (3, )

—x+3 + +

2x —1 - -

x+2 - +

—x+3
2x—1)(x+2)

1
= The solition is (—2,E> 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=1—62=%
¢ a
R
¢ 12
®© 1
1-(3)
5 12
T @
Seo =24
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4. Given a complex number z = 1 — v/3i. Determine the value of k if z2 = k% .
SOLUTION

z=1-+/3i Z=1++3i

z2 =k

N =

(1-V3)" =k <1 +1\/§i)

k
(1-v31)(1-V3) = .

—_— k
1-2V314+ 32 =
1 ++/3i

k

1—2\/§l+3(—1)=1+\/§i

k
14++/3i

1-2V/31-3 =

—2-2V31=

k
14++/3i

k
-2+ 2V3i =
1+4+/3i

k= (-2+2V3i)(1+V3i)
k = —2— 2V3i + 2v3i + 6i?
k=-2+6(-1)

k=-8
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5. (a) Matrix M is given as [_34 _41] Show that M? = 7M — 81, where I is the 2 x 2

identity matrix. Deduce that M~1 = gl — %M.

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)
M= [—34 _41]

M* = :—34 _41] [—34 _41]

9+4 -3-4

M*=1_12"_16 4+16

MZZ:—1238 ;g
m-si=7[5 l]-8fy ]
m-si=[% Sal-[o g
1= [ 5]

*M? =7M —8I

M? =7M —8I

M? —7M = —8I

MM —71) = —81

o L
M= =2 (M = 7D)
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5(b)
p+1 -1 1
A=| 3 2 4
-1 0 p+2
14| = 27

M=+@+nfy ,io[-eo5 v @]d
Al =+ + DI2p +4) — (0] + [Bp + 6) — (D] + [(0) — (=2)]
[Al=(@+1D2p+4)+Bp+6+4)+2
Al =2p®+4p+2p+4+3p+6+4+2
|A] = 2p?+9p + 16
2p% 4+ 9p +16 =27
2p2+9p—11=0
Cp+1D@pE-1) =0
p=—% p=1

Since p is aninteger, ~p =1

Chow Choon Wooi Page 9



PSPM 1 QS 015/1 Session 2012/2013

6. The functions f and g are defined as f(x) = %, x#2and g(x) =3 —x.
(a) Find f~1(x) and g~ (x).
(b) Evaluate (fog=1)(3).

(c) If (gof ")(k) == find the value of k.

SOLUTION
6(a)
_3x+4 gx)=3—-x
) ===
y=3—x
_3x+4
y_x—Z x=3—-y
y(x—2)=3x+4 g x)=3—x

xy—2y=3x+4
xy—3x=4+2y
x(y—3)=4+2y

_A4+2y

X y_3

4+ 2x
x—3

fo) =

6(b)

3x+4 -1 _ 4+2x
x=2 fr= x-3

fl) =

gx)=3—-x gl x)=3—-x

(feg™H () = flg~ ()]
=f[3—x]

_3B-x)+4
 3-x)-2
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9—-3x+14

T 3—x-2

_13-3x

1—x

13— 3(3)

(feg™H(B) = EEOR

13-9
-2

(feg™B3) =

(feg™h(3) = -2

6(c)

_ 3x+4 -1 _ 4+2x
flo) =2 f) =22
gx)=3-x g (x)=3—x

1 2
(gof ) =3
(gof D) = glf 1 (k)]

_ [4 + 2k]

~9%k=3

_3 <4 + Zk)

B k—3
(4 + Zk) _ 2

k—3) 3
4+ 2k _ 2
k—3
4+ 2k _ 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.
. . . . 2X%49x—4
(b) Find the solution set of the inequality 5 < 4.
SOLUTION
I(a)
[x2 —x—3| =3
x>—x—-3=3 or x> —x—-3=-3
X’ —x—-6=0 or x2—x=0
(x—3)(x+2)=0 or x(x—1)=0
x=3o0rx=-2 or x=0o0rx=1
7(b)
2x% +9x — 4
x+ 2
2x%2 +9x — 4
—— 4 <0
x+2
2x% +9x —4) —4(x + 2
(2x x—4)—4(x )<0
x4+ 2
2x°4+9x—4—4x -8
<0
x+2
2x% 4+ 5x—12
— <0
x+2
2x — 3 + 4
(2x = 3)(x )<0
x4+ 2
2x—3=0 x+4=0 x+2=0
x=3 x=—4 x=-2
2
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3 3
—c0, —4 —4,-2 2,2 =,

(moo,—4) ( ) ( 22) (2 °°)
2x —3 - - - +
x+ 4 - + + +
x+2 - - + +
(2x —-3)(x+4) i + . +

x+2

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

1
1+x—5x2+px3+---

(a) the values of a and n where n # 0.

(b) the value of p Hence, by substituting x = %, show that \E is approximately

157
equal to TS
SOLUTION

8(a)

Given that
1
1+ax)" = 1+x—§x2+px3+---

From binomial expansion

1+ax)" =1+ (m)(ax)* + <$> (ax)? + (n(n - 13)'(n —2)

nn—-1 nn—1)n-2
(1+ax)"=1+nax+¥a2x2+ ( 2( )

)(ax)3 + e

asx3 + -

1 nn-—1 nn—1)(n-—2
1+x——x2+px3+---=1+nax+¥a2x2+ ( it )

3,3 1 ...
> > 6 a x> +

Coefficient of x:
na=71..eennnns (1)

Coefficient of x?:
nn—1) , 1
—a —_—

2 2
n(n—1)a? = -1
naa(n —1) = -1

amn—1)=—1..ccooernnns (2)
@ a(n—l)_—_l
D na 1
n—1
-1 __,
n
n—1=-n
2n=1
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8(b)

Compare coefficient of x3:

nn—1)(n-2) 2=

6
1\ /1 1
DIO-6 -, _,
@D(D® _
6 p
24 6
?= p
6p =
1
P=3
1 1, 1.,
(1+2x)2=1+x—5x +Ex + -
Whenx=i

1
1+1]7_1+1 1(1) 1(1)+
2 4 2\16) " 2\&t
1
-3]5 1+1 1+ 1
2] 77 T4 327128
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3 3 1(128)+1(32) — 1(#) + 1
[2] ~ 128

1
[3]5 157
2] T 128

3 157
2 128
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e*-3

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

(a) Show that f(x) is a one-to-one function algebraically.
(b) Find (feg)(x) and (gof)(x). Hence, state the conclusion about the results.
(c) 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)
£(x) = In(2x + 3)
£(x;) = In(2x; +3)
£(xz) = In(2x, + 3)
Let f(x1) = f(x2)
In(2x; + 3) = In(2x, + 3)
2%, +3 = 2x, +3
2%, = 2x,
X = %,

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

e*-3

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

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

ex—3]
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=xlne

=X

(g°f)(x) = glf (0]

eln(2x+3) =2x+3

glin(2x + 3)]

eln(2x+3) -3

2

_(2x+3)-3
B 2

=X

Conclusion
Since fog(x) = gof(x) = x, therefore f~1(x) = g(x) and g~ *(x) = f(x).
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10. Given

A=|1 5 4

31 4

223]

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

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

A"l = ﬁadjoint(A). Hence, find A~1.

(d) By using A1 in part (c), solve the following simultaneous equations.
2x+2y+3z=49
x+5y+4z=74
3x+y+4z=149

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

a=@f -@f j+oel;
= (2)(20 — 4) — (2)(4 — 12) + (3)(1 — 15)

= (2)(16) = (2)(=8) + (3)(=14)

=32+16—-42

10(b)

|5 4| |1 4| |1 5|

23 123 o2
Mmor,Mij= |1 4| |3 4| |3 1|

|2 3| |2 3| |2 2|

5 4 1 4 1 5

(20-4) (4-12) (1-15

=18=-3) B-9) (2-6)
(8-15) (8-3) (10—2)
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16 -8 -14
[5 -1 —4]

+My1 —My, +Mgs
—My; My, —Mys
+M3; —M3,; +Ms3

Cofactor, C;j =

+(16) —(—8) +(-14)
=[-®) +D -4
+H=7) =) +®)

16 8 -14
=|-5 -1 4
-7 -5 8

Adjoint A, Adj A=CT

16 8 —1417
=[-5 -1 4
-7 -5 8 |
16 —=5 —7]
=8 -1 -5
—14 4 8]

10(c)

-1 —
A(adjoint(4)) = |AlI AmA=1
—

AtA(adjoint(A)) = A7 A|l
I(adjoint(A)) = A7|A|l
(adjoint(A)) = A71|A|

A1 A| = (adjoint(A))

1
Al = ] (adjoint(A))

1[16 -5 -7
-1 _
A _—[ 8 -1 —5‘

-14 4 8
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16 -5 —7
6 6 6
s -1 -s
6 6 6
14 4 8
6 6 6
"8 -5 —7
3 6 6
s -1 s
3 6 6
7 2 4
3 3 3
10(d
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 31x7  [49 X=A"'B
15 4[y]=74
3 1 allz] a9 %
‘8 -5 —7 ‘8 -5 —7
3 6 6 3 6 6
> % &z oz oy | & &l
3 5 sl HPITl: o s
B L i U S L
3 3 3 37 3 3
8 -5 —7
w13 6 6|
4 -1 -5
1713 & |74
z "7 4 49
3 3 3
o
6
_|73
6
1
L3
7 73 1
=% Y76 %73
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