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a) Givenz; =2+ 3iandz, =4 —4i. Express(—Z) + [( )] in Cartesian form.

(z1)

b) Solve

(27 )2 (25)4"
— X —
125 9

1
4-2x

b. =

Rl®

c) a) The first three terms of a geometric series are (30 - —) (3c—=2)and 6.

Determine the value of c. Hence, find the seventh term of this series.

b) Expand ze — 1)3

1 3 4
d) a) Giventhe matrix |a + 2b 3 2] such that My; = 7 and Cy, = —1,
4 a+b 9

calculate the values of a and b.

1 3 4 7 13 -6 1
b) LetA=|1 3 2,B=|-1 -7 2|andC=|1
4 10 9 -2 2 0 2

i.  Find determinant of A by expanding first column.
ii. Evaluate (4> — BT)C.

vx+ -2

e) a) Given f(x) = (SZ: ) nd g(x) = . Find

i. the domain of g(x).
i. h(x),if (foh)(x) =x
b) Givenp(x) = In(3x + 6) and q(x) = Z—x — 2. Show that p(x)and q(x) are

inverses of each other.
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f) The polynomial P(x) = x* + ax® — 7x? — 4ax + b has a factor (x + 3) and
remainder 60 when divided by (x — 3). Find the values of a and b. Hence, factorise
P(x) completely.

g) a) Express 12 cos 8 + 7 sin 8 in the form of Rcos(6 — a), where R > 0 and

0°<a<90°

, 1 o
b) Hence, show that the maximum value of ——————-——/is — (15 +v193).

h) The function g(x) is defined by

(2 ,x < 2
*~2 <3
—_— , x_
gx) =<V2x -2
| |8 — x| o3
k x—8 X

Find
a) lim g(x)
b) lim, g(x)

6

i) a) Find the derivative of f(x) = N

using the first principle.

b) Find the value ofz—i when x = 0 for each of the following:

1. y=1In(9 — 2x)

e—3x
2. Y= G
i) Given f(x) = xiig, where x > 0. Find the coordinates of the stationary point and

state it’s nature.
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1. Givenz; =2+ 3iand z, = 4 — 4i. Express % + [(_l—;)] in Cartesian form.
SOLUTION

z1 =2+ 3i

Z, =4 —4i

z i3 4 — 4 i3

& =)= =)

44— 4 i3
T 2-30 (4—-4D)

(-4 —-4) - 32 -30)
B (2 = 3i)(4 — 4i)

_ 16 —16i —16i + 16i% — 2i3 + 3i*
- 8 —8i — 12i + 12i?

16— 160 — 16i + 16(—1) — 2(—i) + 3(1)
B 8 —20i + 12(—1)

_ 16— 16i — 16i — 16 + 2i + 3
X 8—20i —12

_3-—30i

T —4-20i

_(3-300) (—4+200)
T (=4 =200 (=4 + 200

_ =124 60i + 120i — 600i?
" 16 — 80i + 80i — 4002

_ —12+60i + 1201 — 600(—1)
16 — 80i + 80i —400(—1)

_ 588 + 180i
T 416
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_588_ 180
~ 416 T 416"

_147 45
~ 104 " 104"
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10x — 6 =14

8>0
4—-2x x

x—8(4 — 2x)
x(4 — 2x) =

x— 32+ 16x
—_— 2=
x(4 — 2x)

17x — 32 >0
x(4 —2x)

Critical value:

_ 32

== x=0 x=2
x (—0,0) (O,i—i i—i, 2) (2,00)
17x — 32 \ - + +
(4 — 2x) + + + -
x - + + +

32
Solution: {x:x <0UuU—<x< 2}

17
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3. a) The first three terms of a geometric series are (3c — %) ,(3c — 2) and 6.

Determine the value of c. Hence, find the seventh term of this series.

b) Expand ze — 1)3

SOLUTION

a) Geometric series

7
(3c _E)'BC —2)and 6

I, T;s
T, T,
3¢-2 6

7 3c-2
3c )

(3c—2)% = 6(3c —;)

9¢2 —12c+4=18¢c — 21
9¢? —30c+25=0

(3¢—5)(B3c—5)=0
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) o Q) cor Q) com (&) e

6 4 2
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1 3 4
a+ 2b 3 2 SUCh that Mll =7 and C12 = —1,
4 a+b 9

i a) Given the matrix

calculate the values of a and b.

1 3 4 7 13 -6 1
b) LetA=|1 3 2|,B=|-1 -7 2|and(C=|1
4 10 9 -2 2 0 2

i. Find determinant of 4 by expanding first column.

ii. Evaluate (4> — BT)C.

SOLUTION
1 3 4
a) a+2b 3 2
4 a+b 9
1 3 2
My = |a +b 9|
=27—-2a—-2b

27 —2a-2b=7
2a+2b =20

a+b=10 s (1)

+2b 2
Ci2 = (—1)1+2 |a 4 9

= (-1)[9a + 18b — 8]
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=—-9a—18b + 8

—9a—-18b+8=-1

9a +18b =9
a+2b=1 e (2)
2) -
b=1-10=-9
a+(—9) =10
a=19
~a=19,b=-9
bi)
1| 3 4 7 13 -6 1
A=|1| 3 2|,B=|-1 -7 2]andC=<1>
4/ 10 9 -2 2 0 2

=2 -m| @[ 7

= (1)[27 — 20] — (1)[27 — 40] + (4)[6 — 12]
=7+13-24

= —4
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(/1 3 4\/1 3 4 7 -1 -2 1
bii) (4*-BN)Cc=|{1 3 2|1 3 2|—-(13 -7 2 1
[\4 10 9/ \4 10 9 -6 2 0 2
[/20 52 46 7 -1 =2 1
=112 32 28 |—{(13 -7 2 1
[\50 132 117 -6 2 0 2
(/13 53 48 1
=Il-1 39 26 1
[\56 130 117 2

162
=1 90

420
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5. a) Given f(x) = (5"+ ) and g(x) = ‘/Ff. Find
i.  The domain of g(x).
i, h(x),if (foh)(x) = x
b) Given p(x) = In(3x + 6) and q(x) = & — 2. Show that p(x)and q(x) are

inverses of each other.

SOLUTION

5 1
f (x)z( x4: )
(x) \/ﬁ 2

5ai) Domain of g(x)
x+1=0 and x2—4#0
x=-1 and x + X2
=~ Dp:[=1,2) U (2,0)

5aii) (foh)(x) = x

flr)] =x

5h(x) +1
C4h(x) |

S5h(x) + 1 = 4xh(x)
S5h(x) — 4xh(x) = —1

h(x)[5 — 4x] = -1
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h(x) =

5—4x

5b)  Givenp(x) = In(3x + 6) and q(x) = e3—x -2
plg(x)] =In [3 (% — 2) + 6]

= In[e* — 6 + 6]

= In[e*]

= xIn[e]

=X

In(3x+6)

3

qlp(0)] = -2

_3x+6
3

_3x+6—6
a 3

=X

Since plq(x)] = q[p(x)] = x, therefore p(x)and q(x)are inverses of each other
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6. The polynomial P(x) = x* + ax® — 7x% — 4ax + b has a factor (x + 3) and
remainder 60 when divided by (x — 3). Find the values of a and b. Hence, factorise

P(x) completely.

SOLUTION

P(x) =x*+ax®—7x%2—4ax+b

P(-3)=0

P(3) =60

P(-3) = (-3)*+a(-3)>—-7(-3)2—4a(-3)+b =0
81—-27a—-63+12a+b=0
15a—-b =18 . (1)

PB3)=0B)*+aB)2®-73)2—-4a(3) +b =060

81+ 27a—-63 —-12a+b =60

15a+b =42 (2)
(2) =@

2b =24

b =12

15a — 12 =18

a=2

a=2,b=12

CHOW CHOON W&ot




2018/2019 SM015/2
MATRICULATION PROGRAMME EXAMINATION

P(x) = x*+2x3 —7x%> —8x + 12

x° —x* —4x+4
X+3)x* +2x° = 7x* —8x+12
x* +3x°
—x®—7x* -8x+12

—x® —3x?

—4x% —8x+12
—4x? —12x

4x+12

4x+12

0

P(x)=(x+3)(x3—x%2 —4x +4)
=(x+3)[x*(x—1) —4(x — 1)]
=(x+3)(x —1)[x? — 4]

=(x+3Nx-Dx+2)(x-2)
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7. a) Express 12 cos 6 + 7 sin @ in the form of Rcos(6 — a), where R > 0 and

0°<a<o0°
. 1 1
b) Hence, show that the maximum value of Jeospr7smoiis 530 (15 + \/193).
SOLUTION

7a) 12 cos @ + 7sin@ = Rcos(6 — a)
12 cos @ + 7sin@ = R[cos 6 cos a + sin B sin a]

12 cos @ + 7sin@ = Rcos 6 cos a + Rsin 0 sina

Rcosa =12 s (1)
Rsina =7 i, (2)
(1)? + (2)?

R?cos? a + R%sin? a = 122 + 72
R?(cos? a + sin? @) = 193c
R%(1) = 193
R =+193

2)+ @

Rsina _ 7

Rcosa 12

tana = —
an a 12

a = 30.3°

12 cos O + 7sin® = V193 cos(6 — 30.3°)
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1 1
12cos0+7sin6+15 (V193 cos(§—30.3°))+15

7b)

—1<cos(f—-303)<1
—v193 < V193 cos(0 — 30.3°) < V193

—v193 + 15 < V193 cos(f — 30.3°) + 15 < V193 + 15

1 1 1
< <
V193 + 15~ V193 cos(6 — 30.3°) + 15~ —V193 + 15

1 1 1
< <
V193 + 15~ 12cosf + 7sinf + 15~ —/193 + 15

1
12cos O + 7sin@ + 15

The Maximum value of

1 B 1 (15 +v/193)
—/193 +15 (15 —+/193) (15 +193)
\ 15 ++/193
225+ 15v193 — 151193 — 193
_ 15++193
32
1
=3 (15 + V193)

CHOW CHOON W&ot




2018/2019 SM015/2
MATRICULATION PROGRAMME EXAMINATION

8. The function g(x) is defined by

(2 X <2
| x—2 > < r<3B
) X =
90 ={ VI =2
| 18 —x] S8
k x—-8 '

SOLUTION

a) llm g(x) = lim ( ;—:2)

x—27F

. x—2 )<V2x+2)
= lim
-2 \N2x — 2/ \N2x + 2

~ (x — 2)(V2x + 2) )
=, 2% + 2v2x — 24/2x — 4

(
o

N (x—z)(JEn))
2

x—>2+ 2x —

x — 2)(@ + 2)
2(x —2) )

x—>2+

x+2+

[(\/ﬂ + 2)]

2@ +2
=y —=

=2
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8—x 8—x=>0

b) |8_x|={—(8—x) 8—x<0

{ 8—x x<8
-(8—-x) x>8

|8 — x|
x—8

23900 = i
B —(8—x)
et x—8

x—8
x-8tx — 8

= lim 1
x—8t

CHOW CH
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£

9. a) Find the derivative of f(x) = N

using the first principle.

b) Find the value of% when x = 0 for each of the following:

i. y=In(9-2x)
" e
S AN o
SOLUTION
_ 6
a) f(x)_\/}
6
x+ h) =
[e+h) =%
o v S+ h) = f(x)
f'@) = lim h
6 _ 6
— lim x+h x
h—0 h

(G @ W

<6x/§ < 6\/m> (1)

= l1im
h—-0

Vxvx+h ) \h
&) 6(vVx —Vx +h) (l)
0| Vxvx+ kR | \h

_hm'6(\/§—\/x+h)(\/§+\/x+h) (l)
0| VxvxFh(Vx+Vx+h) | \h

_ -6(x+\/§\/x+h—\/§\/x+h—(x+h)) 1
i VEvx T R(VE - VX R) )

CHOW CHOON W&ot
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= lim 6(-h) - (1)
R0 | T R(Vx + Vx T B))

. —6
] R )

-6
~ Vxvx +0(Vx + Vx + 0)

—6
Ve x(Vx %)

=6
— x(2vx)

><|I
Nlw| L

bi) y =1In(9 = 2x)

dy 1 d
dx =9 zrax 20

dy 1

dx 9-—2x

(-2)

dy -2

dx  9-—2x

Whenx =0

dy -2

dx 9-0
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y= V3x+1

u= e—3x l
v=V3x+1=(3x+1)2

u' = —-3e 3

1 1d
vV==0Bx+1)z2—Bx+1)
2 dx

3

== 1
2(3x + 1)2
dy wvu' —w
dx - v2

(Bx + 1)%(_33—396) _ 3% (;)

1
2(3x +1)2
[(3x + 1)5]
When x = 0;
7 3
0+ 1)2(—3e%) — e[ —2—
A 2(0+ 1)2
dx 112
’ [(0 + 1)5]
3
il
1
9
)

CHOW CHOON WoO!




2018/2019 SM015/2
MATRICULATION PROGRAMME EXAMINATION

10. Given f(x) = %, where x > 0. Find the coordinates of the stationary point and

state it’s nature.

SOLUTION
3x
e = x*>+9
u = 3x v=x%49
u' =3 v =2x
vu' —uv’
i ="

_ (x*+9)(3) — (3x)(2x)
h (x2 4+ 9)?

3 3x2 4+ 27 — 6x2
T (x249)2

_ —3x2 427
T 49y

u=—3x2+27 v = (x%+9)?

== d
U v’ = 2(x? + 9)—= (x? +9)
dx
=2(x%?+9)(2x)
= 4x(x% +9)
. vu' —uv’
frfe)=—z—
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_ (x?+9)?(=9x) — (=3x* + 27)4x(x* +9)
- (2 +9)*

~ =9x(x? +9)% — 4x(=3x* +27)(x* + 9)
B (x2 + 9)*

Let f'(x) =0

—3x% + 27

*2+9?
—-3x2+27=0
3x%2 =27
x2=9
x =23

Sincex >0,x=3

Whenx =3
3x
f(x)_x2+9
a 9
949
_1
2

1
(3,5) IS a stationary point
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—9x(x% +9)? — 4x(—3x%2 + 27)(x2 +9)
(x2 +9)*

1) =

_ —27(9+9)% — 12(=27 +27)(9 + 9)
B (9 + 9)4

_—27(9+9)?%*-0
B (9 +9)4

< 0 (Max)

(3, E) s a maximum point
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