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PART A
Q1 (a3 Differentiate

4
x3
(ii) y=sin(3x - 5).

(i) 45xy2 =2y +3x°.

@) y:2x2—§+

(9 marks)
: - dy 2 _q)
(b) By using product and chain rules, find & for y= (x - 3) (Sx —x )
(6 marks)
_ 2
© Given x=21=3 and y=1*3
3t
)] Find the value of % when 1=2.
2
(i)  Find ‘;x L
(5 marks)



Q2

(a)

(b)
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Find the Laplace transforms for the functions below.
i An=1 -4r+2e™
(i) AH= (sint—-cost)

-2, 0<t<3,
(iii) g(®) =< 10, 3<r«,
t+3, t>17.

[Use: g(t) =g, +[gr— &1 1H(t~a)+[g; - g, 1H(t-b)]

(9 marks)
Find the inverse Laplace transforms for the functions below.
. 5 3
i  F)=--
s s—4
RO —
(s+/5 )s ~/5 )
(i) Fs)= —2—
(s-3)
2s
(iv) F(s)=
(s-3)
(11 marks)



PART B
Q3 (3
(b)
(©
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Perform the following operations on the given matrices.

7 12 -9
) 5 1 -4y 2
@) += 3 0
7 -6 1) 3
-15 -6
2 510
12 -5
(i -4 7 3 4 10
ii
6 1 -5
8 15
1 0 4

11 5
Find the determinant of M=| 2 -10
-9 12

Solve the systems below using
x9 =y® =20 =1, Stop the iteration

decimal places.

2x + y + 3z

(6 marks)
-3
4.
-5
(4 marks)

Gauss-Seidel iteration method with

when the solution is accurate to three

(10 marks)



Q4

(@)

(b)

(©)

(d)
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M

C

Figure Q4(a)

In Figure Q4(a), given AB = 4u, AD = 6v, 3BC = 24D, AC = 2MC. Express BD,
AC, AM and MD in terms of u and v.

(8 marks)
Given vectors u =2i+ 5j — 3k and v =3i-2j—k. Find
(i) u-v,
(ii) uxv,
(ili)  the angle between vectors u and v.
(6 marks)

A line passes through two points Q(7, 3, -5) and R(4, 6, 3). Represent the line in
) parametric equation.

(i)  symmetric equation.

(3 marks)
Given a plane 2x — 3y + 4z = 5. Find
@) the distance between the point (1, 2, -3) and the plane.
(i)  anormal vector to the plane.

(3 marks)



Q5

(2)

(b)

(©)
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Simplify the following.

G) jlo1
(ii) 5[cos 30° +isin30°]x 4[c0s210° —isin210°]

Express the answer in standard form.

(4 marks)
Givenz=3 + 10i.
@) Write z in polar form.
(i) Find 2z+3z.

(6 marks)

By using De Moivre’s theorem,

@) evaluate (3 - 51’)4 and express the answer in standard form.

(i) find three distinct cube roots of 3 — 5i . Then, sketch three vectors of the

respective roots on a single Argand plane.
(10 marks)



Q6

(a)

(b)

Find the limits below.

3x
i lim
® P 5x* -3
. . Vx+9-3
(ii) lim ————
x—0 4x
sin 7x
iii lim
( ) x—0 ( 3x
x* ~49
iv lim
( ) x>7 ( 7 -X j
Refer to Figure Q6(b) .
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(i)  Find f(-3),/(-2), f(0) and f(3).
(i)  Find lim f(9), lim f(x) and lim f(x).

(iii)  Is the function continuous at x =-3, -2 and 0?

]
i

&4

S vy

’
—
’
—

—
~+
w

-

Figure Q6(b)

(10 marks)

(10 marks)



Table 1 : Laplace transform.

L{ADI=[ f(0)e™ dt =F(s)

f® Fs)
k ;
s
" n=12,.. n
sn+l
e 1
s—a
sin at a
s +a’
cos at s
s’ +a’
sinh at a
e
cosh at S
st—-a’
e” ) F(s—a)
rAY,n=1,2,.. L d"F(s)
)" ———=
ds
At—a) H(t —a) e P F(s)

Table 3 : Trigonometry Identities.

sin?x+cos’x=1

sin2x = -2sin xcosx

cos2x =cos’ x~—sin’ x

Table 4 : Gauss-Seidel Iteration Method.

L) b, _alzy(r) _aISZ(r)

ap

(r+1)
— 4y

(o) _ Dy —ayx il

a,
(r+1)

L) b, _a3l'x(r+1) —an)y

as
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FORMULAE

Table 2: Differentiation

n-1

—x" =nx
dx

@20 = /g () + g S )

d [f(x)} _ g ') - (D)
dx| g(x) (g(x))’
d_ﬁf:i(ﬂjzi(ﬂ).(ﬁj
d  dx\dx) dt\dx)\dx
d 1 du
—hy=——
dx u dx
d , , du
—e' =¢e"-—
dx dx

. du
—sinu =cosu-—
dx dx
9 tanu =sec?u- 2
dx dx
d , du
—cotu=—csc u-—
dx dx

d du
—Ssecu =secutanu-—
dx dx

d du
—cscu=—-cscucotu-—
dx dx

d . du
—COosu =—sinu-—
dx dx

Table S : De Moivre’s Theorem

6+2k
n

If z=r(cos6 +isin 6), then

z" = r"(cosn@ +isinnd), and

T ..
]+zsm(

0+2kr
n

)
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BAHAGIAN A
S1 (a) Bezakan

4
i .
® y 3T

(ii)  y=sin(3x-9).
(i) 45xy’ =2y +3x°.
(9 markah)

(b) Dengan menggunakan hukum hasildarab dan hukum rantai, dapatkan % bagi

y= (x2 —3)4(5x—«/;).

(6 markah)
_ 2
(©) Diberix=2t 3 dan y=t +5.
3t
@) Dapatkan nilai % apabila = 2.
2

(ii) Dapatkan d { .

(5 markah)



S2

(a)

(b)
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Dapatkan jelmaan Laplace bagi fungsi di bawah.
i f=-4+27"
(i) AH= (sint—cost)

t-2, 0<r<3,
(i) g@) =+ 10, 3<t<,
t+3, t>17.

[ Gunakan: g(f) = g, +[2; - &iJH(t—a) +[g3 — g, ]H(t - b)]
(9 markah)

Dapatkan jelmaan Laplace songsang bagi fungsi di bawah.

0 F9=2-2
@ Fo= \E)l(s_ =
(i) F9)= ﬁ
V) Fo)= (sf—;)

(11 markah)

10
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BAHAGIAN B

S3

(@)

(b)

©

Laksanakan operasi berikut terhadap matriks yang diberikan.

T 12 -9
) 5 1 -4) 2
@) +— 3 0
7 -6 1
-15 -6
2 5 10
12 -5
(i -4 7 3 4 10
ii
6 1 -5
8 15
1 0 4
(6 markah)
11 5 -3
Dapatkan penentu matriks bagi M=| 2 -10 4].
-9 12 -5
(4 markah)

Selesaikan sistem di bawah menggunakan kaedah lelaran Gauss-Seidel dengan
x©@ =y©@ = 2@ =1, Hentikan lelaran apabila jawapan tepat kepada tiga tempat

perpuluhan.

2x + y + 3z = 55

(10 markah)

11



S4

(@)

(b)

(©)

(d)
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M

Rajah S4(a)

Dalam Rajah S4(a), diberi AB = 4u, AD = 6v, 3BC = 2AD, AC = 2MC. Nyatakan
BD, AC, AM dan MD dalam sebutan u dan v.

(8 markah)
Diberi vektor u =2i + 5j — 3k dan v = 3i —2j — k. Dapatkan
(i) u-v,
(ii) uxv,
(iii)  sudut di antara vektor u dan v.
(6 markah)

Satu garisan melalui dua titik Q(7, 3, -5) dan R(4, 6, 3). Wakilkan garisan itu dalam
(i) persamaan parametrik.

(ii) persamaan simetrik.

(3 markah)
Diberikan satu satah 2x — 3y + 4z = 5. Dapatkan
(i) jarak di antara titik (1, 2, -3) dan satah.
(ii)  vektor normal terhadap satah.

(3 markah)

12



SS

(a)

(b)

©
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Permudahkan yang berikut.

G) jo1
(ii) 5[cos 30° +isin30°]x 4[c0s210° —isin210°]

Nyatakan jawapan dalam bentuk piawai.

(4 markah)
Diberikan z=3 + 10i.
() Tulis z dalam bentuk kutub.
(i)  Dapatkan 2z +3z.

(6 markah)

Dengan menggunakan teorem De Moivre,

@) nilaikan (3 - 51')4 dan nyatakan jawapan dalam bentuk piawai.
(ii)  dapatkan tiga punca kuasa tiga bagi 3 — 5/ . Kemudian, lakarkan tiga vektor

bagi punca kuasa tersebut di atas satah Argand.
(10 markah)

13



S6

(a)

(b)
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Dapatkan had berikut.
3x
i had
® =2 5yt -3
(i) had X973
x—0 4x
sin7x
iii had
( ) x>0 [ 3x J
2 —
(v)  had (" 49}
-7 7—x

Merujuk kepada Rajah S6(b) .

@) Dapatkan f(-3), f(-2), f(0) dan f(3).
(ii) Dapatkan h_e:g f(x), h_?g f(x) dan lg%i f(x).

(iii)  Adakah fungsi tersebut kontinuu pada x = -3, -2 dan 0?

-4 3

S N A e
)
o

Rajah S6(b)

14

(10 markah)

(10 markah)



Table 1 : Laplace transform.

L{AO=[; f(O)e™ dt =F(s)

f® F(s)
k k
s
"' n=1,2,. n!
n+l
e 1
s—a
sin at a
st+a’
cos at s
s’+a’
sinh at a
st —a?
cosh at s
st —a’
e” A1) F(is—a)
A, n=12,. , d"F(s)
D' ——
ds
At —a) H(t —a) e " F(s)

Table 3 : Trigonometry Identities.

sinx+cos’x=1

sin2x = -2sin xcos x

cos2x =cos’ x—sin’ x

Table 4 : Gauss-Seidel Iteration Method.

b — (r) _ ()
L) _ O any 432

ap

(r+1) _ b, "a21x(r+1) - a23z(')
- ay

S+ b - a31x(r+1) —a32y(’+')
a3
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Table 2: Differentiation

—x" =nx""

dx

L @)= (x)e'x) + 8001

i{f (x)} _ g/ (0) - f(x)g'(x)
dx| g(x) (g(x))*

dy =i[£y_j -i(ﬂ).(ﬁJ
d  dc\dr) di\dx ) \ax

d l.du

—Iny=——
dx u dx
d , , du
—e =e —
dx dx

d . du
—sinu =cosu-—
dx dx

d , du
—tanu =sec  u-—
dx dx

d 5 u
—cotu=—-¢csc u-—
dx

d du
—secu =secutany - —
dx dx

d du
—cscu=—cscucotu-—
dx

d ] du
—cosu =—sinu-—
dx dx

Table 5 : De Moivre’s Theorem

If z=r(cos6 +isin8), then

2" = r"(cosnf +isinnd), and

'4/; = W(cos(0+2kﬂ)+isin(0+2kﬂ
n n

)




