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PART A

Ql (a) Use the given Laplace Table to transform the following functions.

O (t +l)'?

(ii) (r-e-')'
(iii) srn2t -2cost

(b) Given

ll-t 0<t<lItr)=l o t>r

(i) Express the function, f (t) into unit step firnction.
(iD Writes the Laplace transform of f (t).

(c) Find the inverse Laplace transform of following expressions.

(D+
.r+)

(ii) 1l!
s2 +4

(9 marks)

(6 marks)

(5 marks)

Q2 Solve the differential equation below by using Laplace transform.

(a) y' + 4y : e4t ' y(o)= z ' 
(9 marks)

(b) yn - 6y'+ 8y - 0, y(0) = O, y'(0): -Z .

(l I marks)
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PART B

[r 2 tl [s r ol
Q3 (a) Giventwomatric"r,l=10 I 2l and A=10 3 pl.

lorol loq 'J
Determine

(i) AB.
(iD BA.
(iii) the value of p, q and r if AB: BA.

(10 marks)

(b) Solve the systems of linear equation below using Gauss-Seidel iteration method

with .rl0) -tto) -rjo):0.Iterateuntilmar lxt**'r -xo <0.0051. notrt" calculation

to four decimal places.

20x, + x2 - x3 :17
xr-I0xr+x, -13
-xtrx, +lOxr:13

(10 marks)

Q4 (a) Let u:2i+3j - 4k,v: i-2j +2k,andw:3i-3j - /r. Find

(i) 2u -3v
(ii) v. (vxw)

(iii) a vector with the same direction as nr.

(8 marks)

(b) Given three points Pr(I,3,l), Pr(-l, -1, 2) and 4(1,2,4). Find

(i) the normal vector, N where N: 44 "fi, .

(ii) the equation of the plane with points P,,P, and P, or it. Use Pt: Po.

(8 marks)

(c) Calculate the minimum distance between the point (1,2,3) and plane
4z -2x + 10Y : 6.

(4 marks)
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Q5 (a) lf z :3+ 4i and z' = e + bi =r(cosd+isind). By comparison, find the values of

a,b,rand0.
(10 marks)

(b) Given z = -27i. By using De Moiwe Theorem, determine all roots of tJi and write

the answer in a + i6 form.

(10 marks)

Q6 (a) Given
dvvl' + ----.dx2x y

O Show that the differential equation above is an exact equation.
(ii) Then, solve the equation.

(8 marks)

(b) Solve the given second order differential equation initial-value problem.

y" + 6y' + 5y - 0, /(0) = 0, /'(0) = 3
(12 marks)
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Lanlace Table
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Unit Steo Function

Laplace Transform

t{tt1t - a) \: "-^ , a> o

Laplace Transform

t{f <, -a)H(t -a) \: e-^ Af<t*

Differentiation And Integration Formula

Differentiation Integration

dnn-r
-x 

= flr& I*'e:fi*r, n*-r

d. I_lnI = _&x IL *=lnlrl+c

d e'-"'
dx [t'e=e'+C

d
-sllrr = cos.r
dx Jtotr &: sin.r+C

d
-cosr -& -slnr It*t &:-cosx*C

L^t: sec2.r
dx

?t
lsec'x & =tanx+C
J

L"ot*= -csc2.tr
dx Jcsc" &=-corx+C

L"""*= sec.rtanr& Jsecxtanx dx=secx*C

L"r"t= -cscrcot.r&
jcscxcotx dr: -cscxtC
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Characteristic Equation and General Solution

Differential equation : {y'+by'+cy =Q;
Characteristic equation : am' + bm + c = 0

Case
Roots of the Characteristic

Equation
General Solution

I

2

J

real and distinct : mr * m2

real and equal i frt = ffi2: f,

imaginary i nt=aliB

y=Aettt +Be^Zt

y =(A+ Bx)e*

!:e* (lcos Bx+ Bsnfu)

Note : r is the least non-negative integer (r : 0, l, or 2) which determine such that there is no terms rn

particular integral yr(r) corresponds to the complementary function y"(x) -

Variation of Parameters Methoilfor ry' +by'+ cy = f (x)

y(x): tUr *vlz

u:-ll2!9&+ A ": [#&+ B

':li:, ii

Particular lntegral of ay' + by' + cy = f(x)

f (x) t o@)

P,(x): An + Atx + "'+ Anxn

Ce*

Ccos fx or Csnft

x' (Bo + Brx + ...+ Bnx')

x'(Pe*)

x'(pcos fu+qsinfu)
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Gauss-Seidel Iteration Formula

r,(r*,) = 
br-arrx\k) -artx\o)

ott

br-arrx[k*t'-orrt\r'
ozz

--(r+r) b, - arrxlr*') - arrt\r*t)
"3

atz

De Moivre Theorem

oti ="1 =,rl*"(*Y).,"^(*7)], * =0,1,2,3,..
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BAIIAGIAN A

51 (a) Gunakan Jadual Laplace yang diberi untuk mendapatkan jelmaan fungsi berikut.

(i) (t +r)2 .

(ii) (I- e-')'
(ii) sin2t -2cost.

(b) Diberi

It-t ocr<l
"f(t)=1

L o t>r

(i) Ungkapkan fungsi f (t) kepada bentuk unit fungsi langkah.

(ii) Tuliskan jelmaan Laplace untuk"f(t).

(c) Cari jelmaan Laplace songsang bagi ungkapan berikut.

')
(i) --1=

^f+)
3s+8(ll) 
,z aa

(9 markah)

(6 markah)

(5 markah)

52 Selesaikan persammn pembezaan berikut dengan menggunakan jehnaan Laplace.

(a) Y' +4Y = e4' , Y(0):2- (9 markah)

(b) y' - 6Y'* 8Y = 9, Y(0) = O, Y'(0) = -f .

(11 markah)

9
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s3 (a) Diberiduamatrik,r:[i iil * ,:Li ;;]

DSM2913

Dapatkan

(D AB.
(ii) BA.
(iiD tnlu p, q danr jrkaAB: BA- 

(10 markah)

O) Selesaikan sistem persam&In linear yang diberikan di bawah menggunakan kaedah

lelaran Gauss-Seidel dengan 
",(o) 

: tto) = tjo) = 0 ' Lelarkan sehingga maksimum

lxtk.tr - x* < 0.0051 . n*t pengiraan sehingga empat titik perpulohan.

20x, + x2 - x, =lJ
xr-lDxr+\=13
-rr *x, +10x, =13

(10 markah)

Q4 (a) Katakan u:2i+3i -4k,v:i-2i +2k,danw:3i-3i-k'Can

(i) 2a-3v
(iD u - (vxw)

(iii) vektor pada arah yang sama dengan w.

(8 markah)

(b) Diberi tiga titikPr (1, 3, l), Pr(-l,-1,2) dan Pt(1,2,4).

(i) Kira veklor normal, NdimanaN : Fr" f,E, .

(ii) Cari persamaan bagi satah yang mengandungi.q, P, andPr. Guna Pr: Po.

(9 markah)

(c) Kira jarak minimum antara titik (1, 2, 3) dengan satah 4z -2x-tlly :6 .

(3 markah)

10
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55 (a) Jka z:3+4i dan zz =a+bi=r(cose+isn0). Secara perbandingan, carikan

tiLai a, b, r dan 0 .

(10 markah)

(b) Diberi z = -27i. Dengan menggunakan teorem De Moivre, tenhrkan semua punca-

punca bagi 3J; dan tuliskan jawapan dalam bentuk a + ib .

(10 markah)

56 (a) Diberi
o'*'=t.
dx2x y

(i) Tunjukkan bahawa persamaan pembezaan di atas adalah persamuuxl tepat.

(ii) Dapatkan penyelesaian bagi persam&rn pembezaan tersebut.
(8 markah)

O) Selesaikan masalah nilai-awal persamaan pembezaan peringkat kedua yang

diberikan.

y"+6Y' *5Y=$, /(0)=0, ./'(0)=3
(12 markah)

11


