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PART A / BAHAGIAN A (40 Marks/ 40 Markah)

Please choose the most appropriate answer for each question in this part.
Sila pilih jawapan yang paling tepat bagi setiap soalan dalam bahagian ini.

1. Find the value of (25vx)z. (1 Mark)
Cari nilai bagi (25vx)?. (1 Markah)

5x

1
5x4
25x

1
25x+

O o0owm >

2.  Findlog, x +log, ¥y — 1 in a single logarithm. (1 Mark)
Carilog, x + log, y — 1 dalam sebutan logarithma tunggal. (1 Markah)

A loga%
B. log,xy—1
C. —log,xy
D. log, xy
35 0 1 1
3.  State the number of columnsof amatrix D={0 0 1 5 2 |. (1Mark)
6 3 -2 1 -1

35 0 1 1
Nyatakan bilangan lajur bagi matrik D = (0 0 1 5 2 > (1 Markah)
6 3 -2 1 -1

onw>
R, Uwo

4.  Select which of the following is an identity matrix. (1 Mark)
Pilih antara berikut yang manakah merupakan matriks identiti. (1 Markah)

A1 1D

5. (5 1)
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5.  Given the order of matrix C is 3 x 4, and the order of D is 4 x 2. Find the order of
matrix (CD)T. (1 Mark)
Diberi saiz matriks C adalah 3 x 4, dan saiz matriks D adalah 4 x 2. Cari saiz matriks
(cD)T. (1 Markah)

A. 3x4
B. 4x3
C. 3x2
D. 2x3

6.  Select the wrong statement about the vector. (1 Mark)
Pilih pernyataan yang salah tentang vektor. (1 Markah)

A. A vector is a quantity which has both magnitude and direction.
Vektor adalah kuantiti yang mempunyai magnitud dan arah.
B. A position vector starts from the origin.
Vektor kedudukan bermula dari asalan
C. A free vector does not start from the origin.
Vektor bebas tidak bermula dari titik asalan.
D. Magnitude is the velocity of the vector.
Magnitud adalah halaju vektor.

For question 7 and 8, refer to the following information and Figure 1.
Untuk soalan 7 dan 8, rujuk maklumat dan Rajah 1 berikut.

Given that PT = 3a, PR = 8b and P( = 4PT.
Diberi bahawa PT = 3a, PR = 8b dan PQ = 4PT.

R

T
Figure 1
Rajah 1

7. Find the expression for TR in Figure 1. (1 Mark)
Cari ungkapan bagi TR dalam Rajah 1. (1 Markah)

3a+8b
4a + 8b
8b — 3a
3b—4a

OO w>
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8.  Find the expression for RQ in Figure 1. (1 Mark)

10.

11.

12.

Cari ungkapan bagi RQ dalam Rajah 1. (1 Markah)

a+8b

3a—8b
7a+ 8b
12a —8b

oOwp

Find the principal value of tan 6 = —%. (1 Mark)
Cari nilai utama bagitan 6 = —%. (1 Markah)

0.4°
—0.4°
21.8°
—21.8°

oOnOw>

State how many solution(s) are there for secx — 1 = 0 for 0° < x < 270° (1 Mark)
Nyatakan bilangan penyelesaian bagi secx — 1 =0 bagi0° < x < 270°. (1 Markah)

W=

A.
B.
C.
D. No solution

Tiada penyelesaian

State the amplitude of the trigonometric function f(x) = —V7 sin(x — 35°). (1 Mark)
Nyatakan amplitud bagi fungsi trigonometri f (x) = —J/7 sin(x — 35°). (1 Markah)

A, —7
B. V7
C. 35
D. -35

Select the wrong differentiation of the following functions. (1 Mark)
Pilih pembezaan yang salah bagi fungsi berikut. (1 Markah)

d

A. ox (sin (3x + 2)) = 3(cos(3x + 2))
d . _

B. ox (sin5x) = 5 cos 5x

C. 2 (cos(Z — 3x)) = 3sin(2 — 3x)
dx

D.

da .
Tr (cos5x) = 5sinx
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13. Find the derivative —2x3 + 3y® = 7. (1 Mark)
Cari pembezaan bagi—2x3 + 3y® = 7. (1 Markah)

2x3
A, —
9y3
2x?
B. —
3y?2

2x?

2

_3y?
2x2

C.

14. Given that x =3t2—1 and y =t3 — 2t. Select the correct differentiation for this
parametric equation. (1 Mark)
Diberikan bahawa x = 3t?> —1 dan y = t3 — 2t. Pilih pembezaan yang betul bagi
persamaan berparameter ini. (1 Markah)

d t3-2t
A 2=
dx 3t§—1
d 3t2-2
B. -
gx 6t
y
C. — =(@3t>-2)(6t
gx (6 )(6t)
t
pD. Z_
dx 3t2-2

15. Select the wrong statement about the differentiation. (1 Mark)
Pilih pernyataan yang salah tentang pembezaan. (1 markah)

A. Differentiation allows us to find rates of change.

Pembezaan membenarkan kita untuk mencari kadar perubahan.
B. Differentiation allows us to find the gradients of function.

Pembezaan membenarkan kita untuk mencari kecerunan sesuatu fungsi.
C.  Derivative of any constant is zero.

Terbitan bagi sesuatu pemalar adalah sifar.

2
D. Second derivative of function is denoted by (%)

2
Terbitan kedua bagi sesuatu fungsi diwakilkan oleh (%) .
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16.

17.

18.

Select the correct statement about the stationary point. (1 Mark)
Pilih pernyataan yang benar tentang titik pegun. (1 Markah)

A.

dZ
The nature of stationary point is @ minimum when d—xZ < 0.
d2
Sifat bagi titik pegun adalah minimum apabila d_x)': < 0.
2

d
The nature of stationary point is @ maximum when d_szl > 0.
dZ
Sifat bagi titik pegun adalah maksimum apabila d—szl > 0.

Stationary points are also known as the maximum and minimum points.

Titik pegun juga dikenali sebagai titik maksimum dan minimum.
d2
Stationary point can be found when d_xZ =0.

2

Titik pegun boleh didapati apabil ZTy

> =

Given that a curve f(x) = 4x3 + 9x2 — 12x + 20 and its derivative f'(x) = 12x? + 18x —
12. Find the correct stationary point for the curve. (1 Mark)

Diberikan  bahawa lengkung  f(x) = 4x3 +9x2—12x+20 dan terbitannya
f'(x) =12x? + 18x — 12. Cari titik pegun yang betul bagi lengkung tersebut.

(1 Markah)
A, (-2,48)
B. (-20)
¢ (-19)
0. (-3.-%)

Find [ e3*dx. (1 Mark)
Cari [ e3*dx . (1 Markah)

o 0O w»

3e3* + C

e3* 4+ ¢
eBx
—+C

3

ex

— +C
3
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19. Figure 2 shows the shaded area which bounded by straight line y = 2x and y = x2, from
x = 0 until x = 2. (1 Mark)
Rajah 2 menunjukkan kawasan berlorek yang dibataskan di antara garis lurus y = 2x
dany = x?%, darix = 0 hingga x = 2. (1 Markah)

(0] i 2 3

Figure 2
Rajah 2

Select the correct integral setup in finding the shaded area. (1 Mark)
Pilih penyediaan kamiran yang betul untuk mencari luas kawasan berlorek. (1 Markah)

A. foz 2x — x2dx
B. fozxz —2xdx
C. 04 2x —x%dx
D. f:xz —2xdx

20. Select the correct integral setup in finding the volume of solid formed by rotating the
region under y = v/x from x = 0 until x = 5. (1 Mark)
Pilih penyediaan kamiran yang betul bagi mencari isipadu bungkah yang terhasil dengan
memutarkan kawasan di bawahy = \x darix = 0 hingga x = 5. (1 Markah)

fos Vx dx

Jy (Vx)" dx
n fos Vax dx

n f3(Vx)” dx

o0 w>»
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21. Given that log,x = 3. Find the value of log,Vx. (2 Marks)
Diberikan bahawa log,x = 3. Cari nilai bagi log,\x. (2 Markah)

A. 6
3
B. —_
2
C. V3
D. V2
a -b 2 -2d 0 2f
22. GiventhatD=<—d 0 f). IfID|]=-8,find| a —b 2c|. (2 Marks)
g 2h i 3g 6h 3i
a -b Zc -2d 0 2f
D/ber/bahawaD:(—d 0 f ) Jika|\D|=-8,cari| a —b 2c|. (2Markah)
g 2h i 3g 6h 3i
A. -8
B. 6
C. —48
D. 48
2 10 01 2
23. GivenA=<0 2 3)andB=<3 1 2). Find BTAT. (2 Marks)
1 3 0 2 10
2 1 0 01 2
D/ber/A=(0 2 3) danB=<3 1 2>.Car/BTAT. (2 Markah)
1 3 0 2 10
3 3 6
A (9 : 8)
12 5 4
3 12 9
B. (3 5 4)
6 4 8
3 9 12
C. (3 4 5)
6 8 4
3 3 6
D. (12 5 4>
9 4 8
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24,

25.

26.

Given that the vector u = 3i + 4j + k and v = 11i — 2j — k . Find the magnitude of the
vector u + v. (2 Marks)

Diberikan bahawa vektor uw = 3i + 4j + k dan v = 11i — 2j — k. Cari magnitud vektor
u+v. (2 Markah)

. 10
. 200

A
B

C. 2v6
D. 10v2

Find gf (2),if f(x) =x—3and g(x) =—=. (2 Marks)

5
x+5°
Carl gf (2), jika f (x) = x = 3 dan g(x) = == . (2 Markah)

-1

oOwp
| N
[\S]

Find the number of solution(s) for cosecx = % for 0° < x < 360°. (2 Marks)

Cari bilangan penyelesaian bagi kosek x = % bagi 0° < x < 360°. (2 Marks)

W N =

A.
B.
C.
D. No solution

Tiada penyelesaian

CONFIDENTIAL
SULIT
9/20



AMM1114
CONFIDENTIAL
SULIT

27. Given that v/3 cosx — sinx = 2 cos (x - %) for 0° < x < 360°. Hence, find the correct

graph of y = v/3cosx —sinx. (2 Marks)
Diberikan bahawa /3 kos x — sinx = 2 kos (x - %) untuk 0° < x < 360°. Maka, cari graf

yang betul bagi y = /3 kos x — sinx. (2 Markah)

A.

—11‘16 n)6 n‘/3 n)2 21y Sn‘/ﬁ Ill 7r;/6 A‘lr;/3 ET‘IIZ /3 ll;'[/ﬁ 2Ir[
e

B /\
-6 we w2 23 5m/6 n 6 /3 32 5m3 11n/6  2n
-1

m2 2n/3 5n/6 n m/e Y3 3n/2 5m3 11n/6 2n

-n/6 we m
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28. Given thaty = (=2x* + 5x)(3x — 1). Find é when x = 1. (2 Marks)

d
Diberikan bahawa'y = (—2x* + 5x)(3x — 1). Car/ﬁ apabilax = 1. (2 Markah)

3

6
—15
-9

onw>

29. Given that the derivative of f(x) is f'(x) = —6x? — 6x + 12. Find the stationary points
of f(x). (2 Marks)
Diberi pembezaan bagi f (x) adalah f'(x) = —6x? — 6x + 12. Cari titik pegun bagi f(x).
(2 Markah)

A (=1, —9):(2,0)

B. (1,11);(=2,—16)
C. (1, -16); (=211)
D. (=1,0);(2,-9)

30. Find [ cos2xdx. (2 Marks)
Cari [ kos 2x dx. (2 Markah)

sin2x + C
2sin2x+C

%sian +C

oOopwmp

—%sin2x+ C
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PART B/ BAHAGIAN B (60 Marks/ 60 Markah)

Please answer all questions.
Sila jawab semua soalan.

—5+2i

2430
—5+2i

2430 °

1.  Given that the complex nhumber z is defined by z =

Diberikan bahawa nombor kompleks z ditakrifkah oleh z =

a. Change z in the form x + yi , where x and y are real. (3 Marks)
Tukarkan z dalam bentuk x + yi, yang mana x dany adalah nyata. (3 Markah)

b.  Hence, compute the argument of z. (2 marks)
Maka, kirakan hujah bagi z. (2 markah)

25
2.  Given that log,, 5 = p and log,, 2 = r, then solve the value of log,, Tm in terms of p
and r. (4 Marks)

25
Diberikan bahawa log,,5 =p dan log,, 2 =1, maka cari nilai bagi log,, Tm dalam
sebutanp danr. (4 Markah)

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

x+3y+z=10
xX—2y—z=-6
2x+y+2z=10

a.  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)

b. Hence, find ATB. (2 Marks)
Maka, cari ATB. (2 Markah)

C. By using Gauss-Jordan Elimination method, compute the value x,y and z.
(5 Marks)
Dengan menggunakan kaedah Penyingkiran Gauss-Jordan, kirakan nilai x,y dan
z. (5 Markah)

CONFIDENTIAL
SULIT
12/20



AMM1114

CONFIDENTIAL

SULIT

4. Lines l; and [, are given by the following equations:
Garis 1, danl, diberi oleh persamaan berikut:

L r=(9i+13j—3k) +a(i+4j — 2k)
l: r=QRi—j+k)+uRi+j+k)

where « and u are scalar parameter.
yang mana a dan u adalah pemalar skalar.

a. Ifthelines [, and I, meet, find the point of intersection. (5 Marks)
Jika garis |, danl, bertemu, cari titik persilangan tersebut. (5 Markah)

b. By using scalar product, compute the angle between [, and [,. (3 Marks)
Dengan menggunakan hasil darab skalar, hitung sudut di antaral, andl,.
(3 Markah)

5. Giventhat f(x) = x?2 — 4x + 5 for x > k, where k is a constant.
Diberi bahawa f (x) = x? — 4x + 5 untuk untuk x > k, di mana k adalah pemalar.

a. Express x? —4x + 5 in the form (x + a)? + b , where a and b are constants to
be found. (2 Marks)
Nyatakan x? — 4x + 5 dalam bentuk (x + a)? + b, di mana a danb ialah
pemalar yang boleh ditemui. (2 markah)

b. Find the least value of k for which the function £~ exists. (1 Mark)
Cari nilai terkecil bagi k yang mana fungsi f~* wujud. (1 Markah)

C. Compute inverse function, f~1(x). (3 Marks)
Kirakan fungsi songsangan, f~'(x). (3 Markah)

d. State the range of f~1(x). (1 Mark)
Nyatakan julat bagi f ~*(x). (1 Markah)

6.  Given that a trigonometric function sin 2x = cosx where 0° < x < 270°.
Diberi fungsi trigonometri sin 2x = cosx yang mana 0° < x < 270°.

a.  Show that sin2x = cosx can be written as cosx (2sinx — 1) = 0. (2 Marks)
Tunjukkan bahawa sin 2x = kos x boleh ditulis sebagaikos x (2sinx — 1) = 0.
(2 Markah)

b.  Solve sin2x = cosx for 0° < x < 270°. (4 Marks)
Selesaikan sin 2x = kosx untuk 0° < x < 270°. (4 Markah)
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d
7. a. Compute d_ic] for the implicit function 2xy + sin 3x = x3y3. (4 Marks)

d
Kirakan ﬁ bagi fungsi tersirat 2xy + sin3x = x3y3. (4 Markah)

b.  Compute the gradient of the curve at the points where x = wand y = 0. (3 Marks)
Kirakan kecerunan lengkung tersebut pada titik di mana x =n dan y = 0.
(3 Markah)

8. A curve y = f(x) has a stationary point at the point (2,—15). It is given that f'(x) =
2x? + px — 12, where p is a constant.
Sebuah lengkung y = f(x) mempunyai satu titik pegun pada titik (2,—15). Diberikan
bahawa f'(x) = 2x? + px — 12 , di mana p adalah pemalar.

a. Find the value of p. (3 Marks)
Cari nilai bagip. (3 Markah)

b.  Hence, give the x-coordinate of the other stationary point on the curve. (1 Mark)
Seterusnya, berikan koordinat-x bagi titik pegun yang lain pada lengkung tersebut.
(1 Markah)

C. Compute f”(x) and determine the nature of each of the stationary points on y =
f(x). (3 Marks)
Kirakan " (x) dan tentukan sifat bagi setiap titik pegun paday = f(x). (3 Markah)

9. By using integration by parts, find f%x sin3x dx. (4 Marks)

Dengan menggunakan pengamiran bahagian demi bahagian, cari [ %x sin 3x dx.
(4 Markah)
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10.

y=x+3

y=2x?-3

Figure 3
Rajah 3

Figure 3 shows the shaded region bounded by the curve y =2x2—-3 and y = x + 3.
Compute the area of the shaded region, given that the graphs intersect at point
A(—1.5,1.5) and B(2,5). (4 Marks)

Rajah 3 menunjukkan kawasan berlorek yang dibatasi oleh lengkung y = 2x* — 3 dan
y = x + 3. Kirakan luas kawasan berlorek, diberikan bahawa graf-graf ini bersilang pada
titik A(—1.5,1.5) dan B(2,5). (4 Markah)

End of Question Paper
Kertas Soalan Tamat
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LIST OF FORMULAE
SENARAI FORMULA
Indices Logarithms
1. a" xa" =a™" 1. N=a"<log, N=x
2.a"+a"=a"" 2. log,a=1
3. (@) =a™ 5. log, 1=0
4. (ab)" =a"b" 4. " =x
meom 5. log, MN =log, M +log, N

5. (ﬁ =L b#0 5 5 5

b b"

0 _
6.a’=1(a#0) 6. loga%:logaM—logaN
7.a" :L 7. logaM :M

a" log, a

1

8. a" =4[a 8. log, b=
log, a
9. q" = (Q/Z)m
Surds
1. \/;x \/B = \/E
) Ja_ F
AR
3. (Va—B)(Na+B)=a-b
Arguments
arg z = tan™! (%) +7 T arg z =tan™! (%]
>

arg z = tan! (g) - ‘ arg z = tan™! (J}}]
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Matrices
b
1. Determinant of 4= =ad -bc
c d
_all alZ a13

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

a31 a32 a33

3. Inverse of 2x2 matrix

4 i d -b
|A| — a
4. Inverse of 3x3 matrix

A7 =Lade

|4

5. Adjoint matrix,
T

G, G, G G, G G,
adjA=|C, C, G| =|C, G, Gy
G, G, G C; Gy Gy

Vectors

If a=ai+a,j+ak and b=5bi+b,j+bk then

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

> cos0=—a£
[af[b|

Algebra

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

_ —b++b* —4dac

2a

X

If b* —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

sin &

1
tan@ = ;  sec = ;  cosec O = .1 r cot@=
cos@ cos@ sin@ tan
2. Special angles
. 1 ) .1 NG
sin30" =— sin45" =— in60 =2
2 \/5 sin 2
\/5 .1 o1
N2 cos4s5 =— cos60" =—
cos30 5 \/5 >
an 30" = = tan45 =1 tan 60° =3
NG
3. Identities
cos?@+sin’6=1, l1+tan’ O =sec’ 9, cot’ @+1=cosec’d
sin( A+ 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 4 +tan B ) tan(A—B) = tan A—tan B
1—tan Atan B 1+tan Atan B
sin2A4 =2sin Acos A
cos2A=cos’ A—sin* A=2cos’ A-1=1-2sin’ 4
1
tanzAsﬂ ] sinzAzl(l—coszA) , cos” A=—(1+cos24)
1—tan” 4 2 2

asin@+bcos6 =rsin(0+a)

(
asin@—bcos6 =rsin(6 -«

acos@+bsin =rcos(0-a)
acos@—bsin =rcos(0+a)
where r=+a*+b* , cosa -4 , sina =2

r r

4. Principal values:
. 1 _
—Eﬂ'SSIIll)CSEﬂ', 0<cos' x<u,

1 41
—Eﬂ<tan X<—T,
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Differentiation
=1 () @ y=1() @
dx dx
x" " secx sec x tan x
Inx l COSecC X —cosec xcot x
X
e” e” cot x —cosec’x
sin x COS X tan™' x 1
1+ x?
COSX —sinx
tan x sec’ x
dv dy du
If x=f(u) and y = g(u) then — = —=—x—
(u) and y = g(u) b du I
Product Rule: dx dx dx
d_y dx  dx
Quotient Rule: dx v?
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Integration

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

Iu%dxzuv—jv%dx

NCI
| ﬂx)dx—hﬂﬂxﬂ+c

j%dx=ltan'l(£j+c and J‘%dx=tan'l(£j+c
x +k k k x +k k

> Area,
b
On the x-axis: A4 :I ydx

b
On the y-axis: A4 :J. xdy

> Volume of revolution

About the x-axis: V = Jbzryz dx

About the j-axis: V = jbzrxz dy

v=r(x) [ feoyd y=f(x) [ Gy
x" x™ ’ sec’ (ax+b) ltan(ax+b)
n+l1 a
(n#-1)
In|x| 1 1 4(x)
- > 2 —tan | —
X X" +a a a
x x 1 —
e e . . Llnx a
X" —a 2a |x+a
(x>a)
eax+b leax#, _ 1 _ Lh’l xX+a
a a —x 2a |x—a
(Ixl<a)
sin(ax+b) —lcos(ax+b)
a
cos(ax+b) lsin(ax+b)
a
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