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PART B/ BAHAGIAN B (60 Marks/ 60 Markah)

Please answer all questions.
Sila jawab semua soalan.

1. The complex number z is defined by z = v/2 — /6 i. The complex conjugate of z is
denoted by z*. Compute the modulus and argument of z*. (2 marks)
Nombor kompleks z ditakrifkan oleh z = N2 —\/6 i. Konjugat kompleks z ditandakan
dengan z*. Kirakan modulus dan hujah bagi z*. (2 markah)

2. A system of linear equation is given as follows:
Satu sistem persamaan linear diberikan seperti berikut:

x+3y+4z=4
—x+3y+2z=2
3x+9y+6z=-6

Express the system of linear equations in the form of a matrix equation AX = B.
(1 mark)

Ungkapkan sistem persamaan linear dalam bentuk persamaan matriks AX = B.
(1 markah)

From 2a., find |A|. (2 marks)
Daripada 2a., cari |A|. (2 markah)

By using Cramer’s Rule, compute the values of x,y and z. (5 marks)
Dengan menggunakan petua Cramer, kira nilai bagi x,y dan z. (5 markah)

The point A has coordinates (1,0,5) and the point B has coordinates (—1,2,9).

Titik A mempunyai koordinat (1,0,5) dan titik B mempunyai koordinat (—1,2,9).

Find the vector AB. (1 mark)
Cari vektor AB. (1 markah)

Find the vector equation of line AB. (1 mark)
Cari persamaan vektor bagi garis AB. (1 markah)

Compute the intersection point of the lines AB and the line L with vector equation
r=1i+3j+4k + u(—i— 2j+3k) . (6 marks)

Kira titik persilangan bagi garis AB dan garis L dengan persamaan vektor
r=i+3j+4k + u(—i—2j+3k). (6 markah)
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4.

The function f is defined by f:x — 2x? — 12x + 7 for x € R.

Fungsi f ditakrifkan sebagai f: x — 2x* — 12x + 7bagi x € R.

a.

Express 2x2 — 12x + 7 in the form of 2(x + a)? + b where a and b are constants.
(2 marks)

Nyatakan 2x?* — 12x + 7 dalam bentuk 2(x + a)? + b yang mana a dan b adalah
pemalar. (2 markah)

Indicate the range of f. (1 mark)
Tunjukkan julat bagi f. (1 markah)

The function g is defined by g: x = 2x? — 12x + 7 for x < k. Present the largest
value of k for which g has an inverse function. (1 mark)
Fungsi g ditakrifkan sebagai g: x — 2x* — 12x + 7 untuk x < k. Persembahkan

nilai terbesar bagi k yang mana g mempunyai fungi songsang. (1 markah)

Given that g has an inverse function, construct the expression for g1 (x).
(3 marks)
Diberi bahawa g mempunyai fungsi songsang, bina ungkapan bagi g~ (x).

(3 markah)

Given a function f(x) = cos 6 + V2 sin#@.
Diberi fungsi f(x) = cos 8 + V2 sin .

a.

Express f(x) in the form of R sin(6 + a), where R > 0 and a is an acute angle.
(4 marks)

Ungkapkan f (x) dalam bentuk R sin(6 + «), yang manaR > 0 dana ialah
suaut tirus. (4 markah).

Hence, solve the equation cos @ +v/2sin6 = \/2_§ for 0° < 0 < 180°. (4 marks)

Maka, selesaikan persamaan kos @ + /2 sin6 = ? bagi0® < 6 <180°.
(4 markah)
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6. a. Express é for the implicit function xy + cos 2x = x2y? . (5 marks)

b.

d
Ungkapkan ﬁ bagi fungsi tersirat xy + kos 2x = x*y?. (5 markah)

Then, compute the gradient of the curve at the point G, 0). (3 marks)

Kemudian, kira kecerunan lengkung tersebut pada titik (% , 0). (3 markah)

7.  Acurve y = f(x) has a stationary point at the point (1, —9). It is given that
f'(x) = 3x% + px — 8, where p is a constant.
Sebuah lengkung y = f(x) mempunyai satu titik pegun (1,—9). Diberikan bahawa
f'(x) = 3x% + px — 8, yang mana p adalah pemalar.

a.

Find the value of p. (3 marks)
Cari nilai bagip. (3 markah)

Hence, give the x-coordinate of the other stationary point on the curve.

(2 marks)

Seterusnya, berikan koordinat- x bagi titik pegun yang lain pada lengkung tersebut.
(2 markah)

Compute f"'(x) and determine the nature of each of the two stationary points on
the curve y = f(x). (3 marks)

Kira f'" (x) dan tentukan sifat masing-masing bagi kedua-dua titik pegun pada
lengkung y = f(x). (3 markah)

By using integration by parts, solve [(3x + 4) sin (g) dx. (7 marks)
Dengan menggunakan pengamiran bahagian demi bahagian, selesaikan
[(3x + 4) sin (g) dx. (7 markah)

Find the area of the region bounded by the curves y = x> — 16 and

y = —x? + 4x, and the lines x = —2 and x = 4. (4 marks)

Cari luas kawasan yang dibatasi oleh lengkungy = x*> — 16 dan y =—-x>+4x,
dangaris x = —2 danx = 4. (4 markah)

End of Question Paper
Kertas Soalan Tamat
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Indices

[E
3
3
i
3

6. Ozl(a;tO)
7. a’”:%

a
8 a;:%
)
Surds
1. ClX\/EZ\/%
, Na_ [a
JZ 5
(Va

Arguments

arg z=tan™! (%) +7

A

LIST OF FORMULAE
SENARAI FORMULA

Logarithms

1. N=a" < log, N=x

2. log, a=1
3. log,1=0

4. g8~ =y

5. log, MN =log, M +log, N

6. log, % =log, M —log, N

7. log, M _log, M
log, a
8. log, b= 1
log, a

arg z = tan™! (%]

arg z = tan™! (%) -

>
arg z = tan™! (%]
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Matrices

1. Determinantof A= =ad —bc

2. Determinantof A=|a,, a,, a,|=a,;,C,+a,,C,+a;C;

a31 a32 a33

3. Inverse of 2x2 matrix
A—‘:L d -b
|A| —c a

4. Inverse of 3x3 matrix

1
A" =—adj A
4™
5. Adjoint matrix,
T
Cll C12 Cl3 Cll CZI C3l
adjA=|C, G, Cy| =|C, Cy Gy
C31 C32 C33 C13 C23 C33
Vectors

If a=qi+a,j+ak and b=>bi+b,j+bk then

> ab=ab +a,b, +ab, =|al|b|cosd

> cosl9:ﬂ
[a] [b]

Algebra

For the quadratic equation ax* +bx+c¢=0:

_ —b++b* —4ac

2a

X

If 5> —4ac >0, the equation has two real roots.
If b°—4ac=0, the equation has one real root.

If b* —4ac <0, the equation has no real roots.
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Trigonometry

1. Trigonometric ratios

tan@zsmg , secf= ! , cosec 0= ‘1 , cotd=
cosé cosf sin @ tan @

2. Special angles

. .1 . .1 3
sin30 =3 sin45 ZE sin 60° :%
\/g .1 .1
o N2 cos45 =— cos 60" =—
cos30" = 5 NG )
tan30° = —— tan45" =1 tan 60" =+/3
NG}
3. ldentities
cos’ @+sin’ =1, 1+tan’ @ =sec’ 6, cot’ @+1=cosec’d
sin(4+ B) =sin Acos B+ cos Asin B
sin(4— B) =sin Acos B—cos Asin B
cos(A+ B) =cos Acos B—sin Asin B
cos(A— B) =cos Acos B+sin Asin B
tan(A+ B) = tan A+tan B ’ tan(A—B) = tan A —tan B
l—tan Atan B l+tan Atan B

sin2A4 =2sin Acos 4
cos2A=cos’ A—sin* A=2cos* A—1=1-2sin* 4

tan2 A4 Eﬂ , sin2A=l(l—cos2A) , cos’ A=l(1+cos2A)
1—tan” A4 2 2

asin@+bcosd=rsin(0+a)
(0-a)

acos@+bsind=rcos(0-a

asin@—bcos@ =rsin o

)
acos@—bsinf =rcos(0+a)

PR a . b
where r=+a”"+b"~ ,cosa=—,sina=—

r r
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4. Principal values:

1 .
——m <sin 'xS—ﬂ',
2 2

1

1 4 1
——rn<tan x<-—r,
2 2

0<cos'x<u,

Differentiation
y=r(x) &
dx
xn nxnfl
Inx 1
X
e’ e’
sin x COSX
COSX —sin x
tanx sec’ x

Product Rule:

Quotient Rule:

If x="f(u) and y = g(u) then jx

dy dv  du
—=u—+v—
dx dx

du

Q:\/a—ui

2
dx %

y=f(x) dy
dx
SeCx secxtanx
cosec x —cosec xcot x
cotx —cosec’x
tan”' x 1
1+ x?
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Integration

(Arbitrary constants are omitted; a denotes a positive constant.)

y=r(x) [ fGoydx y=f(x) [ feoydx
n n+l 2
* , (n#-1) sec’ (ax-+b) Lan(ax +b)
n+l a
1 In|x| 1 _1(76
- 2 2 _tan -
X X" +a a a
e” e’ 1 1, |x—a
2 2 —hl
X" —a 2a |x+a
(x>a)
ax+b 1 . 1
e 1 gt . . Lln x+a
a a —x 2a |x—a
(xl<a)
i 1
sm(ax+b) ——cos(ax+b)
a
cos(ax +b) lsin(ax+b)
a
J'uﬂdx = uv—Ivd—udx
dx dx
f—l
[ ) g = )| + ¢
f(x)
1 1
jﬁdx =—tan"' (£j+ ¢ and %dx =tan"’ (zj +c
x +k k k X +k k
> Area,
On the x-axis: 4= jbydx
b
On the y-axis: 4 :j xdy
> Volume of revolution
About the x-axis: V = Ibnyz dx
About the y-axis: V = mecz dy
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