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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 TWO (2) parts; Part A and Part B.

4. Answer ALL questions in Part A, and THREE (3) questions ONLY in Part B.

5. Please write your answers on this answer booklet provided.

8. Answer ALL questions in English language ONLY.

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

8. Formula is appended for your reference.

THERE ARE 5 PAGES OF QUESTIONS, EXCLUDING THIS PAGE.
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PART A (Total: 40 marks)

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

Question 1
With reference to Calculations with Differentiation and Complex Number;

(a) Simplify vV—48 and leave the answer in surd form.
(2 marks)

(b) Briefly explain two application differentiation in real application problem.
(3 marks)

(c) Differentiate the function with respect to x for the following function models of a non-
linear response in a marine engine system.

i. y = x5+6x"2 — x°.

(3 marks)
i, y =9 cos(x) — 7e**.
(3 marks)
iii. y = (3x + 1)(1 — 2x*).
(3 marks)
(d) Find the value of a and b from the following equations:
i 2—3i=+va+bi.
| (3 marks)
i 2(a + bi) = (2 + i) + (6 — 30).
(3 marks)
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Question 2

CONFIDENTIAL

With reference to Calculations with Integration and Differential Equations;

(a)

(b)

(c)

(d)

LMB 22503 ENGINEERING MATHEMATICS 2

Distinguish between method of direct integration and separable variable (SOVA).

Name the method to integrate the functions below:

i. y = Inx(1 —x).
i, y = x(—x? + 1)*.

X

jii. y = m

Integi’ate the following with respect to x.
i. [ x4(=7x> +9)% dx.

i. [ xe* dx.

(2 marks)

(1 marks)

(1 marks)

(1 marks)

(5 marks)

(5 marks)

Find the general solution to following first order differential the equation.

d
x(2y — 1)% = (3x2 + 5)

(5 marks)
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PART B (Total: 60 marks)

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

Question 3
With reference to Calculations with Differentiation and Differential Equations;

(a) A big block of ice is in the shape of a perfect cube. As it melts, each length of the cube
is decreasing at the rate of 2 cm/min. Determine the rate of volume of the ice cube
when it changing to time when the length of the ice cube is 8 cm.

(8 marks)

(b) The equation E? + %% + —l = () represents a current / flowing in an electrical circuit

containing resistance R, inductance L and capacitance C connected in series. fR =
200 ohms, L = 0.20 henry and € = 20 x 10~ %farads. Determine the equation for /

given the boundary conditions when t = 0,i{ = 0 and % = 100.

(12 marks)

Question 4
With reference to Calculations with Integration and Complex Number;

(@) GivenA =2+6i, B =3(cos40°+isin40°),C = 4e?>*' and D = 7430°, determine the
value of Z = 24 — B + C — D and express your final answer in trigonometry form.

(12 marks)
(a) Find the area bounded by the shaded region in Figure 1 below.
¥
O x
Figure 1: Shaded Region
' (8 marks)
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Question 5
With reference to Calculations with Integration and Differential Equation;

€)) Use trapezoidal rule and Simpson’s rule to evaluate the following integration using 6
intervals. Give the answers correct to 4 significanf figures.
m/2
x
! (1 + sinx) dx
(12 marks)

(b) Given the first order differential equation:

dy
a—x——x+y—0

using the linear differential equation method to find the particular solution, given that

y = 2when x =0.

(8 marks)
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Question 6

With reference to Calculations with Differentiation and Complex Numbers;

(a)  Given the equation:

2y3 +5x + 8x5y? =10

i. Use implicit differentiation method to solve % ;
(10 marks)
ii. Then find the value of gradient m, where m = % if givenx = 1 wheny = 2.

(2 marks)

- 4
(b) If given Z, = 1 —3j, Z, = =2+ 5j and Z; = —3 — 4j. Convert W = (532-2—1) into polar

2

forms of complex number.
(8 marks)

END OF EXAMINATION PAPER
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A

TRIGONOMETRY IDENTITIES

FUNPA‘MENTAL IDENTITIES

FORMULAS FOR NEGATIVES

1
o500 = Sing sin(-8)=-sing
secd = 1
" cosf cos(-6)=cosé
cotf = 1 _cosé
"7 tang  sing tan(- 8)=-tang

cos? 4 = %(1 +¢0s26)

csc{-6)=—csch

sin? @+cos?9=1

sec(-8)=secd

1+tan? @ =sec? 9

cot(—6)=—cot@

1+cot? 9=csc? @

sin? 8 = %(1 —cos26) -

ADDITION FORMULAS

SUBTRACTION FORMULAS

sin{A+B)= sinAcosB +cos AsinB

sin(A—B)=sinAcosB—cosAsinB

cos(A+ B)=cos AcosB-sinAsinB

cos(A—B)=cos AcosB+sinAsinB

tan(A+ B)= tanA+tanB- tan(A —B)= tanA-tanB
1-tanAtanB 1+tanAtanB
HALF-ANGLE FORMULAS DOUBLE-ANGLE FORMULAS

s’ing ='i1‘1—cos¢9
2 2

sin2@ = 2sindcosé

g 1+cosé@
cosS— =J_r,’
2 2

cos26 = cos® 9—sin’ @

.......... =1-2sin’ @

.......... =2cos?6-1

tan2=_1_f:9$0= sing tan20 = 2tané
2 sin@ - 1+cosé 1-tan? @

PRODUCT-TO-SUM FORMULAS

SUM-TO-PRODUCT FORMULAS

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

sing +sing = 23ing¥cosg¥-

cosasing = %[sin(af B)-sin(a - 8]

sina-sing = ZCosg—Zﬁ sina—;—ﬁ

cosacosf = %[cos(a + f)+cos(a - B)]

cosa+cosﬂ=2cosa;ﬁcosa;ﬁ




DIFFERENTIATION

STANDARD FORM

GENERAL FORM

d .
y (sinx)=cosx

2 (sinf(x)=F (x)cos (x)

a

™ (cos x)=-sinx

%(cosf(x))=—f"(X)Sinf(X)

d a2
— (tan x) = sec? x

%(tan £(x)) = F'(x)sec? f(x)

Ed; (cscx)=-cscxcotx

:_x (escf(x))=-f'(x)cscf(x)cotf(x)

%(sec x)=sec xtan x

d (secf(x))=Ff'(x)sec f(x)tén f(x)

d nep?
dx (cotx)=—-csc® x

dx
%‘(cot f(x))=—f'(x)csc? f(x)

EXPONENTIAL FUNCTION

STANDARD FORM

GENERAL FORM

ief(x) - f-(x)ef(x)
ax

LOGARITHMIC FUNCTION

STANDARD FORM

GENERAL FORM

a 1
—Inx=—
ax X

d e (X
&Inf(x)— 00




fl)=27{F(s)}

Table of Laplace Transforms

fin=2> {F(;;}}

F(s)=2{r(r)}

i1.

i3

15.

17.

19.

21

23,

25.
27.
29.

31

- 33

35.
37

1

. n=12.3,. ..

Vit

sm (ai)

tsin(ar)

s (at}—at cos{af)
cos{at)—atsin{at)

sin(ar+5)
sinh{at}
e” sin(b7)

&” sinh (B¢}

e, n=123 __.

u (t)=u(t-c)

Hasviside Function
() {t—c)
e f (i}

=10
ﬁf{i—f)g:(r)dr

S
)

Hz?}b
A
s+ a*

2as

{a" +a )2

24’

{sz'-i--az)z

s(s’-2’)

(s +a2)2
ssin(b)+acos(d)

s +a

a
2

s—a

b

(s—a)-z-i-bz'

b

:(s —a)z &
!
(s'_a}xd

e—d

S —

e “F(s)

F{s—c)

;: Fu)du
F(s)G(s)

sF()-£(0)

14,

16.

18.

20.

22.

24,

26.
28.

30.

32

34.

36.

&
tf.p>-1
3 =123,
cos(ar)

tcos{at)

sin(at)+ at cos(at)
cos{at)+atsin(af)
cos{at+b)
cosh(at}

2" cos(bt)

e cosh (bt)

Jet)
8{t—¢)

Ditac Delta Functico

u (t)g(t)

£F(f), n=123,..

[, F()av
f(t+T)=f(1)
S}

l -
£—a
T(p+1)
1.3-5--{2n-1)x
st

Y
s +al

s —-a
2as
(sz + az)g
s(.s:z + 3:;3_)
(sz +a’ )2
scos(b)—asin{b)
s 4a

- &

-

s—a
(s —a}z +5

5—a
(s—a_)z' -5

(2)

en-ﬂ

e g {g (t +¢?)}
(-1)y F(s)
F(2)

[ferinar

-2 )
i-e

SF (s)-of (0)- £'(0)

SF {53 —sn-,lf (0) —g2 fy {0) . _ift'ﬁ-ﬁj (G} . f(i!-l-} {a)



Straightforward cases  *Snag’ cases Sec

Try as particular integral: Try asparticularinfegral:  problem

() fix}=polysomialle. ©  v=atbrieri+ o | ;
f=L+MreNE 400

whiere any of the coeflicients

Jix)=an expo | (i)v-he"(wwh:" 4,5:-
ﬁﬂ-f(ﬂﬂh")

qmnﬂnﬂﬂ
Yoo @ u:tzzd" (m!whue“
R ﬂn" lnhmn" '
@) fix)=a sine or cosine function v=Asin px +Beospx vzxmsm px+ Beos px) 78
{ie. fir)=asinpx+beospr, (used when sin px andfor
where 2 or b may be zero) i cos px appears in the CF)
(¢) flx)=asumeg. Ve | ' | 9 _
@) f(x)=4r*=3sin2x (i)___ﬁ’=ax’:+b§t+c 4
' - : HlinZt-l-emst'
@@t @ u-m+b+¢é' :
(F) f(x)=aproducte v=e*(Asin2v + Boos2x) " | 10

fir)=2¢" coslx



INVERSE TRIGONOMETRIC FUNCTION FUNCTION

dr.

FIRST AND SECOND ORDER DIFFERENTIAL EQUATION

If the roots of the auxiliary equation are:

(i) real and different, say m=eo and m=f,
- then the general solution is B

(i) real and equal, say m=qa twice, then the
general solution is - -

J"ﬂ ( AX'I" B)emx

(i) complex, say m=a= jB, then the general
~ solutionis |

¥ = €**{A cos fx + Bsin fx}



SEER

- INTEGRATION
STANDARD FORM GENERAL FORM
‘Where : f(x)=ax+b
Icostx:si'nx+c J'cosf Xx)dx = smf(x)
F(x)
jsinxdk:—cosx+c J’.sinf X)dj-(="°°Sf(X)+c
' f'(x)
j.sec"’_ xdx =tanx+c jsecz F(x)dx = tanf(x) .
f(x)
secxtanxdx =secx +¢ _ sec f(x)
I Isec f(x)tan f(x)dx i) +c
J'cscxcotxdx =—-CSCX+C jcscf(x)cotf(x)dx == Cfs'g:)(x) P
J'csczxdx=—cotx+c Icscz F(x)dx = —‘;?(tf)ﬁx)_l_c
jtanxdx =Injsecx|+¢ Jtanx dx Injsec f(x)|
F(x)
jsecxdx =Injsecx +tanx{+c¢ j‘secx dx = Injsecf(x)+tan f(x)|
f'(x)
jcotxdx =Insinx|+ ¢ j'cot e In|smf(x)|
f(x)
j‘cscxdx =-Injcscx +cotx]+¢ J.cscxdx _ —Inlescf(x)+ cotf(x)] ie
_ f(x)

EXPONENTIAL FUNCTION

STANDARD FORM

GENERAL FORM
Where : f(x)=ax+b

J'e"dx=e" +C

F(x)

) gy = &
j e QX ) +cC
LOGARITHMIC FUNCTION

STANDARD FORM GENERAL FORM
Where : f(x)=ax +b

1 1 |n|f x)

—dx=Inxj+c —_—
j X 3 I f )




