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INSTRUCTIONS TO CANDIDATES

1. Please read CAREFULLY the instructions given in the question paper.
2. This question paper has information printed on both sides of the paper.
3. This question paper consists of FIVE (5) questions.

4. Answer ALL questions in the answer booklet provided.

5. Answer all questions in English language ONLY.

6. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

7. Formula sheet has been appended for your reference.

THERE ARE 4 PAGES OF QUESTIONS, EXCLUDING THIS PAGE.




CONFIDENTIAL

(Total: 100 marks)

INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.

Question 1
With reference to Calculatlons wnth Statlstlc, )
B ) e ‘.:._-;. ';1; ST " Table: Extra tame (Hours) TR

I
o
A
o
& of. o) & & < of

- A -group of marine enginests at Company Marine Aqua Sdn Bhd-recorded the:-extra hours worked
over a period of one month. Table 1 shows the extra time worked by each engineer (in hours). Using
-.the given data, find: '
i. Mean — o ' (4 miarks)
ii. Mean Deviation. " S (5 marks)
iii, Median. . (4 marks)
iv. - Variance. ' B - (5 marks)
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Question 2
With reference to Calculations with Differentiate and its Application.

@ Ifgiveny = 5x* —4x>+3x-1, fnd;b; (3 marks)

(b) Find y for each of the following using method of dlfferentlatlon
e ok YEGxs 2)(x ﬂ)\; by usmg;'product ru!@ T s

TN S LAY

ii. y=(x"+2)", by using chain rule. (4 marks)
2x . (5 marks)
jii. - =——-——, by using quotient rule. _
y (2x +5)3 y gq

© A sphenca| balloon is being. mﬂated ‘with gas in such a way that the radius is (4'.marr‘;ks)'

increasing ata rate of 2 cm per second. When the radius reaches 5 cm, determine

~ how:fast the 3\(giume,. (y:_;,; 7)-of the balloon is changing at that moment?
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Question 3
With reference to Calculations with Integration and Application
(@)  Evaluate the following integration

| JE3p-18x)"a | (3 marks)

(4 marks)

- [ax(2+2)

(8 marks)

®)  solve J' ) dx by using partial fraction method..

(c) Determlne the area of the shaded region based on Figure 1 with given (6 marks)
y= 4 x* and the x=2 :

' I N b
r . » I
e pdoone el T 1 g, e o e e, e
h N
BY N ~ & .

3

Figure 1
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(@) gl =2e** + Lz, by using direct integration method.
X X

Solve the followmg dlfferentlal equatlons by usmg separable dlfferentlal equatlon )
~“method. . e N, e ) %

(b) ,dy 2(25 - y)dt

n dy 2 3x
== e .
dx )
i, 2%
dx y+1
Questlon5

With reference to Calculations w1th Laplace Transform

CONFIDENTIAL
" Question 4
With reference to Calculations with Differential Equations.
Solve the following differential equation.
(5 marks)

(5 marks)

(5 marks)

(5 marks)

(@): Transfer the following transmon into Laplace Transform by using definition method

S ()=a
i f()=¢"
i, £ (£) = 2"

(b)_ Solve the following problems using the Laplace TranSfOnﬁ-_table
i. f(t)=3e+ 4sin5p
o f(f)=cosdt+sin71.

END OF EXAMINATION PAPER
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(3 marks)
(3 marks)

(4 marks)

(5 niiarks)

(5 marks)
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ENGINEERING MATHEMATICS 2

STATISTICS

MQSQBS:

' Modes: _ R

Median,

- E = Mean Deviation B

Ungroup data:

“Sarianee:

¥x-xy
-1 = L rr—1

st

Standard devmbm

Grouped data:
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TRIGONOMETRY IDENTITIES

FUNDAMENTAL IDENTITIES FORMULAS FOR NEGATIVES
0= 1
eSCOT Sing sin(- 6) = ~sing
secd =
cosd cos(—6)=cosé
‘coth = —— = -
tang siné tan(- 8) = —tané

cos? g = %(1 +¢0s26)

csc(-6)=—cscé

sin@+cos? 6 =1

sec(-8)=secd

1+tan?6 = sec’ 6

cot(—8)=—coté

1+cot? @ =csc? @

sin2 @ = %(1 ~c0s26)

ADDITION FORMULAS

SUBTRACTION FORMULAS

sin{A+B)=sinAcosB + cosAsinB

sin(A-B)=sinAcosB - cosAsinB

cos(A+B)=cosAcosB=-sinAsinB

cos(A—B)=cosAcosB + sinAsinB

tan(A N B)= tanA +tanB
1-tanAtanB

tan(A 3 B) _ '_tanA —tanB

‘1+tanAtanB
HALF-ANGLE FORMULAS DOUBLE-ANéLE FORMULAS
.0 1-cos6 o
sin=- == sin260 = 2sinfcosé
2 2
] 1+ cos@ cos 26 = cos? 6='sin® §
COS— =+
2 2 =1-2sin’ @
.......... =2c0s29 -1
tan£=1_?°s_a= sing tan 20 = 2tan?
2 sind - 1+coséd 1-tan“ 4

PRODUCT-TO-SUM FORMULAS

‘SUM-TO-PRODUCT FORMULAS

sinacos f'= %[sin(a + f)+sin(a - B)]

sina+sinﬁ=23ina;—ﬂcosa;'8

cosasinf = %[sin(a +",B)— sin(a - ﬂ)]

sing-sing = 2c0s 28 sing—;—ﬁ

CoSaCos B = —;- [cos(a + B)+ cos(ar — ,3)]

c05a+cos,8=2cosa;ﬂcosa;‘3
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DIFFERENTIATION

STANDARD FORM

'GENERAL FORM

%(sinx)=cosx

d, . .
= (sinf(x))=f'(x)cosf(x)

-c?;(cosx)=—sinx

% (cosf(x))=~f'(x)sinf(x)

9 ftanx)=sec? x
dx

5; (tanf(x))='(x)sec? f(x)

g (cscx)=—cscxcotx
ax

g;(cscf(x)) — _f'(x)cscf(x)cotf(X)

e

(sec x)=secxtanx
ax

Ed;(sec F(x)) = F'(x)secf(x)tan f(x)

a (cotx)=-csc? x
ax

% (cotf(x))=—F(x)cs6 £(x)

“EXPONENTIAL FUNCTION

STANDARD FORM

GENERAL FORM

A g _pxpel™
dx :

LOGARITHMIC FUNCTION

STANDARD FORM

GENERAL FORM

d 1
—Inx=—
ax . X

d _fx)
&Inf(x)- 00
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INTEGRATION
STANDARD FORM GENERAL FORM
Where : f(x)=ax+b
.[cosxdx=sinx+c j‘cosf (x)dx = smf(x)
F(x)
,J..’s‘in.xdxf—-»-—cosx+c Is|nf X)dx ‘C")Sf(X)
Fx)
J'sec2 xdx =tanx+c [sec f(x)ax = tafn(f(;() c
tan xix = _ secf(; )
Isecx a;:x X =secx+cC Isecf(x)tan f(x)dx = =5
Icscxcp.ixdx =-CSCX+C Jcscf(x cotf(x)dx == csz:f)( )
J'csczxdx=—cotx+c Icsczf(x)dx——(;?(tf)(x)+c
Iianxdx =Injsec x|+ ¢ Jtanxdx _ In|secf(x)[ o
O
! secxdx =Insecx +tanx+¢ jsécx dx = Injsec f(x) + tanf(x)|
A
AIcotxdx:In]_sinx|+c .fcotx In[snnf(x)]
' F(x)
Icscxdx = —Injcscx +cotx| +¢ _[cscxdx‘ —Injcscf(x) + cot f(x)
f'(x)
EXPONENTIAL FUNCTION
STANDARD FORM GENERAL FORM
: - Where : f(x)=ax +b
Iexdx=ex +C "{'J',ef(X)dx - e rC
f'(x)
LOGARITHMIC FUNCTION
* »STANDARD FORM e - GENERAL FORM
Where : f(x)=ax+b
Ildx=ln]x|+c J' 1 In]f(x]
X ONENION




ENGINEERING MATHEMATICS 2
Formulation of Direct Integration

dv
j:?’% dx:jf(‘x) dv

v=[f(x)dx

Formulation of 1°t Ode Sova
& ER)
[r(y)ay=[g(x)ax
Formulation of 1t Ode Homogenous |

dax ax

Formulation of 2™ Ode Homogenous Constant Coefficient

Case 1 Distnct and Real Roots
my ¥ My

- The general sclutionis  y = ¢y ™ + g™

Case 2: Repeated Real Roots |

my=my

The general solotion is g = ¢, e™% + cyxe™*

Case 3: Conjugate Complex Roots.
y = e™(cy cos fx + £; sin fix)

The general solutionis My =a+if , mp=a—if
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Table Laplace Transform

No. | F@) F(s) No. F{0} F(s)
@
1. a == 12. e * sin wt ( 2
s s+a )2+a)
n! 13 w s+a
2. t o 13. e “ coswt (s+a)2 Py
. tn—l 1 . @
3. — 14, sinh o >
' (n-D! s” s?—w?
4. e ™ 1 15. cosh ax __2__5'___2
s+a ! sc—w
. —at 1 16 —at _: ' ——— @ -
5 te (S N a)z 16. e sinh @t (s+ a)z P
o n! , ] o s+a
6. t e | (s—a)"“ 17. e “ coshawt (s+a)2 —602
i B i u dn ' . .
7. | " f() (-1) = [FGs)] | 18 | AO+£O Fi(s)+F,(s)
' . F
8. | snar zf - 19. | [Lfai is)
s+
9."| coswr - j ) 20. | ft-am(-a) e F(s)
s+
First
2as derivative
10. | tsinot ( 2 2) 21. dy sY(s)—y(O)
S+ w —,y'(t)
dt
Second
s?—w? derivative
. tcos ot (2. : 2) 20, P szY(s)—sy(Q)—y'(O)
s‘+w ) ,y"(t) :

dr?




