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PART A
Q1 (a)

(b)
Q2 @

DAS 10303

Find the Laplace transforms of the following functions.

i AH=3-5

i) AH= 2t+5e™

(iii) AH = 3sin2t

@iv) A©)= Tcost+8sin2t
(v)  A®)= cosh2t—6sinh3¢

(10 marks)

By using First Shift Theorem, Multiply with tn and/or Linearity, find the Laplace

transform of each function below.

(i) f(0) =e* cos3t

(i)  f() =tsinh2s

(i)  f(t)=t% —5tsin2t
vy  fO=@-1)

(10 marks)
Find the inverse Laplace transform for each function below.
. 4
O  F®=-=
s
7s
ii F(s)=
(i1) (s) T
(iii)) F(s)= S S
(s+ 1)(s -2)
1
iv) F(@)=——
@) 2 s?-2s5+1
(10 marks)

- )1 Y,
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(b)
PART B
QB @

(b)

©

DAS 10303

Use the Laplace and inverse Laplace transform to solve the following Initial Value
Problems (IVP).

@B y+y=3, y(0)=1
(i) Y'+4y'+dy =e', y0)=1 »'(0)=1
(10 marks)
Find the domain and range of the following functions.
0 f@=x"+x
" 1

(i) gx)=-—
(iii) A(x)=vx?-2x-3

(9 marks)
Let f(x)=x', g(x)=sinx,and h(x)=x.
Q) Find Ao f (x) and fogoh(x).
(i)  Evaluate ho g(%).

(8 marks)
Find the inverse function of f(x) = 3Wx-17.

(3 marks)

NEFEN



Q4

(a)

(b)

(©)

DAS 10303

Calculate the following limits.

@ lim ~x-7

x-3 2
. . 3x%—4x
il lim
- e
(i) lim XX
x>l x— ]
2 —
iv) lim > =x*8

X2 x2 _4

Calculate the following limits.

(i lim 2-5x

x=3" X — 3

3 2

. . —Xx +5x"—6x

(11) lim — T 2
o4t —x” —4x

Given f(x)= {

x*+1 , x<0
3x+5 , x>0

@) Sketch the graph of f(x).

(ii)  Check whether f(x) is continuous at x = 0.

(10 marks)

(5 marks)

(5 marks)



Q5

Q6

(2)

(b)

(©

(a)

DAS 10303

. & s S E)~ £(%)
By using the formula o f(x)= Ll_r’r(} ) )

prove that

i(16x2 +§x) = 32x+§.
dx 4 4

(4 marks)
Given y = Jx.
. dy
i Compute —.
® pute —~
(i)  Find an equation of the line tangent to the graph y = Jx at 4, 2).
(5 marks)
Evaluate the following derivatives.
. d 7x"
l [
o 4=
.. a7
ii =t
o 3]
df{s*+1
1 —
(i) ds (sz - 4]
(iv) d[4x 2x° —3x7!
dx x%+1
(11 marks)

A 5 feet-tall woman walks at 9 ft/s toward a street light that is 20 ft above the

ground.

(i) What is the rate of change of the length of her shadow when she is 15 ft from
the street light.

(i) At what rate is the tip of her shadow moving?

(6 marks)

S N



Q7

(b)

(©)

(@)

(b)

Given a function, f(x)=2x*+3x*+1.By finding f'(x) and f"(x),

()
(iii)

DAS 10303

find the local minimum, local maximum and inflection point.

Sketch the graph of f(x).

By using L’hopital’s Rule, find

M

(ii)

(iii)

cosx—1
2

lim
x—0 X
L ox +xt-2x

lim————

x>l x° =1

. 4x® —6xt+1
hm——3——
0 2x” —~10x+3

Find the Laplace transform for the functions below.

®
(i1)
(iii)
(iv)
v)

3
=7
£ =30t
fi)=3t-5
A= 31t -5)

A= (-2)H(-2)

2 0<t<3

Find the Laplace transform for g(r) = 43 3<1<6;.

4 t>6

(8 marks)

(6 marks)

(10 marks)

(4 marks)




©

Find the inverse Laplace transform for the functions below.

()

(i)

(iii)

DAS 10303

_3,.5

F(s)—s+s—4
8

F(s)= ———
(s) -
_ 53
F(S)_s2+16

- END OF QUESTION -

(6 marks)
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Table 1 : Laplace transform.

L{fDI=]; f(®)e " dt =F(s)

S F(s)
k k
s
/' n=1,2, n!
n+l
e® 1
s—a
sin at a
st+a’
cos at s
st+a®
sinh at a
st-a’
cosh at K
st -a’
The First Shift Theorem
e” D) F(s—a)
Multiply with 7"
rfy,n=1,2,. . d"F(s)
D' ———
ds
The Unit Step Function
1
H(t -0) —
s
H(t —a) ¢
s
The Second Shift Theorem
At —a) H(t —a) e ™ F(s)




DAS 10303

SEMESTER / SESSION

FINAL EXAMINATION

: SEM 11/2012/2013 PROGRAMME:
COURSE : ENGINEERING MATHEMATICS I

1 DAE, 3 DAL

COURSE CODE: DAS 10303

Heaviside Function

g(t)=g +[g;—&1H(t—a)+[g3 - g 1H(t-b)

Initial Value Problem (IVP)

Ze)}=1(s)
Z{y ()} = sY(s) - »(0)
Z{" (O} = s*Y (s) - s(0) - '(0)

Table 2: Differentiation

n-1

—x" =nx
dx

i[f(x)g(x)] - 7))+ () (%)

[f(x)} g(x0)f'(x) = f(0)g'®)

dx| g(x) (g(x))?
Z-ala)- i 2)E
B dx
il _1 du
—u dx
d ., du
—e" =e"
dx dx

d . du
—sinu =cosu-—
dx dx

itanu —seczu--di
dx dx

d , du
—cotu=—cs¢c u-—
dx dx

d secu =secutanu du
dx dx

d cscu =-—cscucotu ﬂ
dx dx

il’—cosu = —sinu--‘zzi
dx dx




