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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.

3. This question paper consists of TWO (2) sections; Section A and Section B. Answer ALL
questions in Section A and THREE (3) questions from Section B.

4. Please write yours answers on the answer booklet provided.
5. Write your answers only in BLACK or BLUE ink.

6. Answer all questions in English.

THERE ARE 6 PAGES OF QUESTIONS, INCLUDING THIS PAGE.
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SECTION A (Total: 40 marks)

CONFIDENTIAL

INSTRUCTION: Answer ALLFIVE questions.

Please use the answer booklet provided.

Question 1

(a) Differentiate 5y —6xy = y* +6 with respect to x and y respectively using implicit

differentiation.

243 . dy
b If y =tan™'=-,determine —=.
(b) y n 2 erm ™

Question 2

(a) Solve Isin“ ado .

(b) Let f(x)= {x—Z, o
2-x, x<2
() + glx)yax.
Question 3

(4 marks)

(4 marks)

(3 marks)

and g(x)=x(3-x).Determine the integration

(5 marks)

(a) Determine the real part and imaginary part for MNE if given M =4-5i,N=2+6i and

P =3i

(4 marks)

(b) Express z = -3 - 4i in exponential form.

(4 marks)
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Question 4

(a) Distinguish homogeneous second order differential equation and nonhomogeneous
second order differential equation.
(2 marks)

(b) Solve the differential equation % =secl + ytan@ using linear first order differential

equation, given the boundary condition y =1 when 6 =0.

(6 marks)
Question 5
(a) Show that by using definition of Laplace transform for f(t) = 5¢*' is ——
(4 marks)
(b) Solve the following Laplace transform using of first shifting properties.
E f(t)=5e™ sin2t
(2 marks)
i. g(t)=2te™
(2 marks)
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SECTION B (Total: 60 marks)

INSTRUCTION: Total questions are FIVE but answer only THREE questions.

Please use the answer booklet provided.

Question 6

(a)

(b)

A conical water tank with vertex down has a radius of 10 feet at the top and is 24 feet

high. If water flows out of the tank at a rate of 201t /min, how fast is the depth of the

water decreasing when the water is 16 feet dep? Hint: v = %nfzh.

(10 marks)

Given a closed triangle box with volume of 72m®. The length of the box is twice its

width. Determine the minimum area of the box.

(10 marks)

Question 7

(@)

Evaluate the definite integrals f\/ 1+ x* dx using

i Simpson’s Rule.

ii. Trapezoidal Theorem.

In each of the approximate methods use 6 intervals and give the answer correct to 3
decimal places
(10 marks)

Determine the area bounded the given curves, f(x) = x? +3 andg(x) =7 - 3x.

(10 marks)
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Question 8

(@)

(b)

A delta-connected impedance Z, in ohm unit (electronic unit) is given by

Z2,=2,2,+2,Z2,Z, + Ezi Determine Z, in both trigonometry and polar form if given
3

Z,=(1-3j),Z, =(-2-5j)and Z; = (-3 - j4).

(10 marks)
Use De Moivre's theorem to determine:
. [-2+j3f
i. J5+j12
Leave the answer in polar form.
(10 marks)

Question 9

(a)

(b)

2
Determine the general solution and particular solution of 9-3—-{- —12%1 +4y =3x-1
X X

when x =0, y =0and d_y=_i
dx

3
(12 marks)

2. .
L%+R%+%i =0 is equation representing in electric circuit. If inductance L is

0.25, capacitance C is 29.76 x10°° farads and R is 250 ohms, solve the equation for

i given the boundary condition that when ¢ =0, i =0 and % =34.

(8 marks)
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Question 10

2
(a) Use Laplace transform to solve the differential equation 23—% + 5% -3y =0, given
X

that when y(0)=4 and Ay =0.
dx
(10 marks)

s-3

(c) Determine the inverse of Laplace transform F(s) = —————.
s —-4s5-140

(10 marks}

END OF EXAMINATION PAPER
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TRIGONOMETRY IDENTITIES
FUNDAMENTAL IDENTITIES FORMULAS FOR NEGATIVES
5 9
=Singd sin(-8)=-sing
secl =
cosé@

cos(—6)=cos@

cotd = 1 =c9se
tanfd sin@

tan(-6)=—-tan @

cos? @ = —;—(1 +c0s 26)

csc(-8)=—-cscé

sin?@+cos?6 =1

1+tan?@ =sec? 9

sec(-6)=secd

1+cot?@ =csc?6

cot(- @)= ~cot &

sin? 6 = —;-(1 ~c0s 26)

ADDITION FORMULAS

sin(A +B)=sin Acos B + cos AsinB

SUBTRACTION FORMULAS

cos(A+B)=cos Acos B - sin AsinB

sin(A - B)=sin Acos B - cos AsinB

cos(A—-B)=cos Acos B +sin AsinB
tan(A+B)= tanA+tanB tan(A—B _ tan A—-tanB
1-tanAtanB 1+tanAtanB
HALF-ANGLE FORMULAS DOUBLE-ANGLE FORMULAS
smg o 1-cosé@

sin28 = 2sindcosé

cos26 =cos? 9 —sin? @
- e — =1-2sin’ @
.......... =2cos’ 6 -1
témg=1—.cosé’= siné@ e 2tané
2 sinf  1+coséd 1-tan?6
PRODUCT-TO-SUM FORMULAS

SUM-TO-PRODUCT FORMULAS

sinacos f = -;—[sin(a + B)+sin(a - B)] sina +sin g = 25in£—écosg——;—ﬂ
cosasing = —;—[sin(a + B)-sin(a - B)) sina-sing = 2cosM sina—;ﬂ
cosacosff = %[cos(a + )+ cos(a - B)]

a+ a-
cosa +Cos ff = 2cos 'Bcos zﬂ
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DIFFERENTIATION

STANDARD FORM

GENERAL FORM

d .
—(sinx) = cos x
dx

2 (sinf(x))=F(x)cosf(x)

%(cos x)=—sinx

%(cosf(x))=—f'(x)sinf(x)

dix (tan x) = sec? x

i 2 2
= (tanf(x))=f'(x)sec?f(x)

-:—x(csc x)=—csc xcot x

%(cscf(x)): ~f'(x)csc f(x)cot f(x)

3 (sec x)=sec xtanx
dx

d '
a(sec f(x))=f'(x)secf(x)tanf(x)

ad;(cotx)= ~csc® x

%(cot f(x))=—f'(x)csc? f(x)

EXPONENTIAL FUNCTION
STANDARD FORM GENERAL FORM
iex =e* _d_e!(x) =f|(x)er(x)
dx dx

LOGARITHMIC FUNCTION

STANDARD FORM GENERAL FORM
d 1 d )
2 = b5 e S
dE T 2 ) F(x)
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INTEGRATION
STANDARD FORM GENERAL FORM
Where : f(x)=ax +b
Icosxdx:sinx+c j‘cosf(x)dx=§i£_([(_’)‘_)+c
fsinxdx=—cosx+c J’sinf(x) _‘°°Sf£X)
f'(x)
Jsecz xdx =tanx +c Isecz F(x)dx = tafr'l(f(;() ™
jsecxtanxdx:secx+c jsecf (x)tanf(x)dx Se°f( )
F(x)
Icscxcotxdx:—cscx+c Jcscf(x)cotf(x)dxz—cfs'z’f( )+c
jcsczxdx=—cotx+c Icsc f(x)dx “°°tf( )+c
f'(x)
jtan xdx =Injsecx|+c jtanxdx _ Injsec f(x))
f'(x)
_"secxdx =In[sec x +tanx| +¢ J'secx dx = Injsec f(x) + tan f(x) i
f(x)
- H f
jcotxdx =Injsinx|+¢ jcotxdx _ In|sun (x)|
f(x)
Icscxdx =—Injcsc x +cot x| +¢ Icsc .. Injcsc f(x) + cot f(x)|
f'(x)
EXPONENTIAL FUNCTION
STANDARD FORM GENERAL FORM
Where : f(x)=ax +b
Ie’dx =e"+c j‘er(x) . e e
f'(x)
LOGARITHMIC FUNCTION
STANDARD FORM GENERAL FORM

Where : f(x)=ax +b

jldx=ln|x[+c
X

j- In|f 1+C
f 'x
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INVERSE TRIGONOMETRIC FUNCTION FUNCTION

d y X 1
= Q==
d i/ 1
&~ Q==
dy _,/%x\1_ @
a'}_ta“ (E). T a?+x?
dp  _,/%\]_ a
&= Q= o
dp _1/%\_ a
&l Q= ==
dp X\ _ a

o (E-__a2+x2

FIRST AND SECOND ORDER DIFFERENTIAL EQUATION

If the roots of the auxiliary equation are:

(1) real and different, say m=c« and m=4,
then the general solution is

y = Ae™* 4 Bef*

(ii) real and equal, say m =« twice, then the
general solution is

y = (Ax + B)e™*

(iii) complex, say m = = jB, then the general
solution 18

y = e**{Acosfx + Bsin fx}
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Tuble 31.1 Form of particular integral for different functions

Straightforward cases ‘Srag’ cases
Try as particular infegral: Try as particular integral:

(b) f(x)=polynomial (ie. v=a+br+exi+ e
fR)=L4Mrt N+
where any of the coefficients

{d) f(t):asmeorconneﬁmcnon u-AsmpHBcospx _I(Aﬂnp.t+8cospx)

(ie. f(r)=asin px+bcos px. (used when sin px and/or
hmaorbmybezem) cospuppmsmtheC.F]

(f) fx)= apmducte g r::c‘(AsianBmst)
f(x)="2¢" cos2x

See
problem



