CONFIDENTIAL

SECTION A

INSTRUCTION:
This section consists of TWO (2) questions (QUESTION 1 and QUESTION 2).
Answer ONE OF the questions.

QUESTION 1

5
a)  Inthe expansion of (% x+ 3] ,find: [CLO 1]

i. the first four terms. (5 marks)
ii. the coefficient independent of x. (7 marks)
. x+1
b)  Expand the function (2+ 4x)5 up to the first four terms. [CLO1]
(6 marks)

7
o
c) Expand (1 - EJ by using the Binomial Theorem in ascending power of x

including the term in x*. Then, find the value of (0.88)7 correct to 3 decimal
places.

[CLO 1]
(7 marks)
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SECTION B
INSTRUCTION:

This section consists of TWO (2) questions (QUESTION 3 and QUESTION 4).
Answer ONE OF the questions.

QUESTION 2

a) Expand the first four terms for the following power series. [CLO 1]

QUESTION 3
==y | = —@x— DIn(l += =
e Bx— DIn(1 + =) (5-marks)
D C
. e (x_ 3)
b)  Find the coefficient of x3 in the expansion of [CLO 1]
(5 marks) .
A P B
¢) Using Taylor series, expand the first four terms for f(x) = ?1_1 ,at x, =2.
ABCD is a trapezium where AB is parallel to DC and 4B = g DC.Pisapointon 4B [CLO 1]
line, where AP = 3PB. Given that AB = 44, find the following vector in terms of 4. (7 marks)
[CLO 2]
d) Using Mc Laurin series, expand the first four terms for f(x) = 3e™** + % .
N T [CLO 1]
i) AP (1 mark)
(8 marks)
ii) DC (1 mark) .
iii) AP + DC (1 mark)

b) fOP=ai+4j and 0Q=1-2], given [0P| =5, find: [CLO2]

i a (2 marks)
ii.  angle between OP and 5@ (4 marks)
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QUESTION 4
¢) Given OA={-2j+3k OB=2i+3j+4k and OC = 3i + - 3k are position vectors,

Find: [CLO 2]

a) Construct the partial fraction of the following: [CLO 2]

i) direction cosine of AB (5 marks) ;
D el "5;(1 5 =t (5 marks) s = !
ii) 0A x (OB X 0C) -. (4 marks) ;
2 ( 3)1 - (8 giks) iiiy 0Ae(0Bx0C) (3 marks)
x—3)(x+
iv)  OCs (04 x 0B) (4 marks) .
x> +16

b) Convert to proper fraction. Then, find the partial fraction.

x? —4x? +8x
[CLO 2]

(12 marks)
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QUESTION 6

a) Find the inverse Laplace transform for the following functions. [ CLO 3]

2s 7

24
) _c2 _ 5 k
i Fe s5 t s2436  s+7 G-maga)

4545 4

ii. F(s)= g - = (6 marks)

b) Find the inverse Laplace transform using partial fraction method for the following
function. [ CLO 3]

3s5+11

—— (7 marks)
(s=3)(s+2)

¢) Sketch a graph for the following functions. [ CLO 3]

0,0<t<?2

u(t) = {2,2 <t<5 (3 marks)
1L.5&t

d) Write the following functions in terms of unit step function and find the Laplace

transform of the functions. [ CLO 3]

4,0<t<5
1,5<t

F& ={ (4 marks)
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SECTION C

INSTRUCTION:

This section consists of TWO (2) questions (QUESTION 5 and QUESTION 6).
Answer ONE OF the questions.

QUESTION 5

a) Using the formula, derive the Laplace transform of the following functions.
[CLO 3]

0

F(s) = fe‘“f(t)dt .

0
i. f(t)=16 (5 marks)
i, ) = Ze™t (5 marks)

b) Find the Laplace transform for the following functions using the Laplace transform
Table.  [CLO 3]

i. f(t)=t3+8t°—sin5t (3 marks)
ii. f(t) =10+ 2e3" — 3 cos 4t — 5t* (4 marks)
iii. f(t) =e3 cosh2t + 3e *sin6t — 5 (4 marks)
iv.  f(t) =8sint +5e 5t sinh 3t — 4e~7* cos 8t (4 marks)
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SECTION D
QUESTION 8

INSTRUCTION:
a) Find the focus and directrix of the following parabolic equation. Then, sketch the

This section consists of TWO (2) questions (QUESTION 7 and QUESTION 8).
graph. [ CLO4]

Answer ONE OF the questions.
i) y*=16x (3 marks)

2 R e UESTION 7
i) x* =-8y (3 marks) = Q

a) Sketch f(x) = e* and f(x) = e™. Then, find 'the point of intersection for both

functions. (-2 £x.£2). [CLO3]
b) Find the vertex, focus point, eccentric and directrix for the following ellipse

) | (6 marks) .
equation. Then, sketch the curve. [ CLO 4]
x? g b) Find the equation for each of the circle which has [CLO 3]
Y
—4+—=1 (9 marks)
36 81
1) Center (2,-1) and radius 3. (4 marks)
c) Find the tangent and normal equation at point ( 6,-1) for the following ii) Center (-3,7) and tangent to the x-axis. (5 marks)
hyperbolic equation. [ CLO 4]
x? =12y =32
(10 marks)
c) State the center and radius of each of the following circles. [CLO 3] .
i) x24+y*+2y-2x=4 (5 marks)
ii) 3x2+3y?—3x—6y—2=0 (5 marks)
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FORMULA OF ENGINEERING MATHEMATICS 4 (BA501)

Binomial Expansion

n-2_.2

(a+e) =42 a™ s a" Fa¥ B

+ x'

"

( n= positive integer )

2. | (1+x) =1+nx+
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Parabola
1. | Vertical i. x*=4day i. (x=h) =4a(y-k)
2. | Horizontal i. y’=4dax i. (y—k) =4a(x-h)
3. | Vertex v=(h,k)
4. | Focus (h +a, k)— horizontal (h, k+ a) —vertical
5. | Directrix . x=h-a i. y=k—a
Ellipse Hyperbola
2 yz SEnl 2 yz
1. a_2+.b_2 =1 1. ?_b_?' 1 horizontal
2.1 2 2
y—2 ~Z. g vertical
a” b
Laplace Transform
@
il B 7 F(s) 9 e sinwt Tral tar
1 a a 10 —at _L_
S e “cosat +a) +a°
t 2 inh 2
il 1 —_——
2 a 2 1 sinh @f (5 — (02)
3 et L 12 cosh ot —
: s+a (s’ —@?)
1
O I B won v I R AORAC) F(s)+ F(s)
!
5 % e 14 sF(s)— £(0)
s
p w ' F(s)
6 | sinet | oy |8 [ o f () —=
S
7 cos wt 16 t—a)u(t—a s
R fe-ap(t-a) e F(s)
" 1 4"
8 P Y 17 _ n F
o | v SYKME)

Trigonometric Identities

1 sin 2x = 2sin xCoS X

2 cos2x =2cos’ x—1=1-sin® x
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2
n(n-1Dx 1

n(n =D -2)x° 1

2

3

( n = negative interger or fraction )

Power Series

2

: ¥ 2

4
C oy

X
e =l+x+—+—+—+....

34

2 i

4

X x* x .
nflaeg) = gl g iyt
n(1+ x) 5 " (-1) "

2. 3
. O A (S f"(0)x"
= 0 0)x el i
g | SEA=FE R F (S S bt (MACLAURIN)
" 2 m 3 n n
S0 = f)+ f G-+ LT S Gl L L)
: (TAYLOR)

Vector and Scalar

o Direction Cosine  OP
AdeB = X
To | e e 3. | cosf = 5. |cosa=
AeB =aa, +bb, +cc, |A||B| or
cosB= _Y
opP
cosy = _“<
OP
] k Unit vector
2ol = J 4, & 6. | Area of a triangle
AxB=|a b ¢ f=—
a, b, ¢ |u| LIS oot
» b oo E\AB x BC
Non Linear Equation (Circle)
1. x-a) +(y-b)* =#?
o | X+ yi 242 +c=0 r=ag?+ fl-c center = (- g.~f)

3. | Equation of a tangent , y - y, = m(x - x,)

Page 11 of 12




