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DSM 1933

PART A

Ql (a) Differentiate

(i) y=2x2 -!*! ?5x'
(iD /=sin(3x-5).
(iii) 45xy2 =2y+3x3.

(9 marks)

(b) By using product and chain rules, find ff for y = (r' - ,)- (tr - J;).
(6 marks)

)t-7 t2 +\(c) Given x=T dnd t=!.t'3t

(i) Find the value of 4 *h"n t:2.
dx

(iD rind d'! 
.

dx2'
(5 marks)
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Q2 (a) Find the Laplace transforms for the functions below.

(i) .flt): tt -4t+2e-3'

(ii) .flt): (sinr - cos/)2

It-2, 0</<3,
(iiD s(r)=l ro, 3<t<7,

[r+3, t>7.

I Use: s(t) = &+l.sz- SiH(t - a)+l&- silH(t -b)]

(b) Find the inverse Laplace transforms for the functions below.

(i) F(s):l-',
s s-r+

(ii) F(s): --------=-t-- \-/ (s+Js)(s-J5l

(iii) F(s): , u 
,,

(' - 3)'

(iv) F(s): , ut 
,.,

(" - 3)'

(9 marks)

(l I marks)



PART B

Q3 (a)

DSM 1933

Perform the following operations on the given matrices.

5l
7-6

25
-47
6l
l0

-? ( tz -9)-4Y )l Il+:l 3 ollJ 3t I' [-15 -6)

l0).lnz -s)3lt Iil 4 l0l
-5 il |

It 8 15l4)', /

(i)

(i i)

(b) Find the determinant of

(c)

(6 marks)

-Jl
I

4t.
-l

(4 marks)

Gauss-Seidel iteration method with

when the solution is accurate to three

(tt
M:l 2

I

[-e

)
-10

t2

Solve the systems below using

r(0) -.Jz(o) = zQ) =1. Stop the iteration

decimalplaces.

2x+y+32=
x4y=

3Y2z=

5.5

5

-6

(10 marks)



DSM 1933

Q4 (a)

Figure Q4(a)

In Figure Q4(a), given AB : 4u, AD : 6v, 3BC : 2AD, AC : 2MC. Express BD,

AC, AM and MD in terms of u and v.

(8 marks)

(b) Given vectors u:2i + 5j -3kand v:3i -2j- k. Find

(i) u.Y,

(iD uxv,
(iii) the angle between vectors u and v.

(6 marks)

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

(i) parametric equation.

(ii) symmetric equation.

(3 marks)

(d) Given a plane 2x -3y * 4z:5. Find

(i) the distance between the point (1,2, -3) and the plane.

(iD a normal vector to the plane.

(3 marks)
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Q5 (a) Simplifuthe following.

(i) ir.r

(ii) 5[cos30"+isin30"]x4[cos2l0'-isin2l0"]

Express the answer in standard form.

(4 marks)

(b) Given z:3 + lli.

(i) Write z in polar form.

(iD Find 2z +32 .

(6 marks)

(c) By using De Moivre's theorem,

(i) evaluate (: - Sif and express the answer in standard form.

(iD find three distinct cube roots of 3 - 5i. Then, sketch three vectors ofthe

respective roots on a single Argand plane.

(10 marks)
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Q6 (a) Find the limits below.

(i) lim 1xx+2 Jyz -J

(ii) t'nl r/x+9 -3
x+0 4X

/.a\.. I Sln /.r I(lll) llml 

- 

|r+ol 3x )

(iv) 
''n, 

Ix'-+q),-z( 7_x )

(b) Refer to Figure Q6(b) .

(i) Find /(-3),f(-2),f(0) and /(3).

(ii) Find lim .f(x), )r!, ttr> and li4 /(x).

(iii) Is the function continuous at.r : -3, -2 and 0?

(10 marks)

(10 marks)

v=.frx)

-4 -3 -2 -l 1234r

-3

-4

Figure Q6(b)
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FORMULAE

Table 1 : Laplace transform.

L{ flt)}=l; f Q)e-" dt =F(s)

f (t\ F(s)
k L

,s

t', n:1,2,. nl

t""
e I

s-o
sin at a

1)s- +a-
cos 4t ,t

,',s- +a-
sinh at o

-
s- -a-

cosh a/ s
,)s- -a-

e*.flt) F(s - a)

{.flt) , n: 1,2, .
(-t)'o'!*:t)

flt - o) H(t --a) e ^ F(s)

Table 3 : Trigonometry ldentities.

sin'x+cos'x=l
sin 2r = , sin rcosr
cos2x: cos2 x-sinz x

Table 4 : Gauss-Seidel Iteration Method.

' r') ' '('\--(r+r) - 
Dr-an!" -ut3o

,(r+r) -

Qtt

br-arrxv*i -orrr{')
azz

-(r+r) - 
bt-arrx|*'\ -arrY('*')

azz

Table 5 : De Moivre's Theorem

If z =r(cosd + isin 0\ then

z' = rn (cosn? + i sin n0\ and

dt = 4;(" ",(u#.).,,^(u#))

Table 2: Differentiation
dn
dx

= pgn-l

ftv ro ro)J =,f (x) s' (x) + g(x) f ' (x)

d | .r<*>
aG@)

_ s@)f'(x)- f(x)s'@)
(g(x))'

d'y a(ay\ d(dy\(ft\
d*, = ald. )= ala ) ld. )
d, I du

-lnu = _. 
-drc u dx

ddu
-9" 

=dx dx
ddu
-Smdx dx
d"du_tAnU = SeC-
dx dx
d_cotu -
dx

,du
- csc-

dx
d

-sectl - 
secutanu. 

-dx

du

dx
d

-CSCU 
= -CSCUCOIU.-

dx

du

dx
ddu
-coslldrc dx
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BAHAGIAII A

Sl (a) Bezakan

(i) !=2x2 -+.+'3x'
(iD /=sin(3x-5).
(iiD 45xYz =2Y+3x3.

(9 markah)

(b) Dengan menggunakan hukum hasildarab dan hukum rantai, aapatUan ! bagi
dx

y=Q, -3)'(s"-G).
(6 markah)

(c) Diberi *=?-1 dan y =+

(i) Dapatkan nilai ! apabila r:2.
clx

(ii) oapat*an {J.' dx2
(5 markah)

9
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52 (a) Dapatkan jelmaan Laplace bagi fungsi di bawah.

(i) .flt): tt - 4t + 2e-3'

(iD /U): (sinr-cosr)'

It-2, 0</<3,
(iiD g(r)=i 10, 3<t<7,

lr+3, t>7.

I Gunakan: g(t) = g +lgz - SiH(t - a) +lgs - g2]H(t - b)l

(b) Dapatkan jelmaan Laplace songsang bagi fungsi di bawah.

s3(i) F(s): s s-4

(iD F(s): ----f-:\--l - \-/ 
(s + JSXs - J5l

)(iii) F(s): , ^"(s-3)

(iv) F(s):,",
(s-3)

(9 markah)

(11 markah)

l0
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BAHAGIAI\ B

53 (a) Laksanakan operasi berikut terhadap matriks yang diberikan.

. (12 -e)(i) c;-il .31 , ol
\ / [-15 -6)

(2 t'o)r,r-s\
(ii) a2 1 _;ll . ,o 

II tt 8 r5J
I l 0 4)' /

(6 markah)

(n s -3)
(b) Dapatkan penentu matriks bagi u: I z - l0 + 

| 
.

[-r 0 -s)
(4 markah)

(c) Selesaikan sistem di bawah menggunakan kaedah lelaran Gauss-Seidel dengan

x(o) - y(o) = zQ) =1. Hentikan lelaran apabila jawapan tepat kepada tiga tempat

perpuluhan.

2x+y+32=5.5
x4Y=5

3y2z=-6

(10 markah)

ll



s4 (a)

DSM 1933

Rajah S4(a)

Dalam Rajah S4(a), diberi AB: 4u, AD: 6v,3BC:2AD, AC =

BD, AC, AM dan MD dalam sebutan u dan v.

2MC.Nyatakan

(8 markah)

(b) Diberi vektor u:2i + 5j - 3k dan v:3i -2j- k. Dapatkan

(i) u.v,
(iD uXV,

(iiD sudut di antaravektor u dan v.

(6 markah)

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

(i) persamaan parametrik.

(iD persamaan simetrik.

(3 markah)

(d) Diberikan satu satah 2x - 3y * 4z:5. Dapatkan

(i) jarak di antaratitik (1,2, -3) dan satah.

(iD vektor normal terhadap satah.

(3 markah)

t2
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55 (a) Permudahkan yang berikut.

(i) ir'r

(iD 5[cos30"+isin30']x4[cos2l0"-isin2l0"]

Nyatakan jawapan dalam bentuk piawai.

(4 markah)

(b) Diberikan z: 3 * l0i.

(i) Tulis z dalam bentuk kutub.

(iD Dapatkan 2z +32 .

(6 markah)

(c) Dengan menggunakan teorem De Moivre,

(i) nilaikan (: -Si)t dan nyatakan jawapan dalam bentuk piawai.

(iD dapatkan tiga punca kuasa tiga bagi 3 - 5i . Kemudian, lakarkan tiga vektor

bagi punca kuasa tersebut di atas satah Argand.

(10 markah)

l3
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56 (a) Dapatkan had berikut.

(i) +tg #_
(iD had 

6+-e -3
r+0 4X

(iii) n"qf+2]
x+u\ 5X )

(iv) ,"q(.'=- o')
x+/ \ I_X )

(b) Merujuk kepada Rajah S6(b) .

(i) Dapatkan .f(-3),.f(-2),"f(0) dan f(3).

(iD Dapatkan !3! f {"), Bg f @) dan \11 f {").

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

v
4

3

1

I

v=frx)

-4 -3 -2 1 2 3 4 r
-l

-3

-4

Rajah S6(b)

(10 markah)

(10 markah)

l4
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FORMULAE

Table 1 : Laplace transform.

L{ flt)}: l; f Q)e-" dt =F (s)

fft\ F(s)
k L

^t

tn, n: lr2,, nl
-------:-

.s't'
e I

s-a
sin ot a

,,s- +a-
cos al s

),s- +a-
sinh al a

-
s'-a'

cosh al J

-
s'-o'

e"'.fit) F(s - a)

{.flt) , n: 1,2, gg.4!!9
flt-a) H(t-a) e ^ F(s)

Table 3 : Trigonometry ldentities.

sin2x+cos2x=l
sin 2x = -2sin .rcos.x

cos2x=cos2x-sin'x

Table 4 : Gauss-Seidel Iteration Method.

Table 5 : De Moivre's Theorem

If z= 9 + isin 0Lthen

zn = r" (cos n0 + i sin n0\ and

4; = 4;(".,(u#).,,^(uf))

Table 2: Differentiation
d *' - *'-r
dx

frV ov tol = .f (x) s' (x) + g(x) f ' (x)

d
dx

"f 
(x)

g(r)
_ s(x)f'(x)- f (x)s'@)

(g(x))'

d'y a(ay.l d(ay.](at\
d*, =ala)=alalla)
d, I du

= 
-t-dx udx

ddu
-g' 

=dx dx
ddu
-slnu_cosu.-dx dx
d.du_tanu = SeC-

dxdx
d)du
-COiU 

= _CSC-
dx dx
ddu
-SeCa 

= SeCUIArlU'-dx dx
d

-CSCtl 
=

dx

du
-cscu cotu'-

dx
ddu
-cosrdx dx

,('+r) - 
br-arrYl') -arrzl')

att

y(r*t\ =b, - 
arrx?*') - arrz\')

azz

b, - arrxo*') - orrr('*r)

azt
-\r+t) _

l5


