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Q1 (a) Solve the following limits:

g fmEE

x—8 x— 3
(1 mark)
2
Gy e 2
xodm Dy —3
(3 marks)
(i)  lim L ne
4 x*+9-5
(5 marks)
(b)  Determine whether the function, g(x) below is continuous at x =3:
4x-1, x#3
g(x)=114+x :
-
S -
(4 marks)
(c) Given the piecewise function below:
X +4x+r ; -2<xx<1
f(x)= §—X ;o 1sx<4 .
3 : x=4

Calculate the values of » and s, so that the function, f(x) is continuous at x=1 and

x=4.
(7 marks)
Q2 (a) Differentiate the following functions:
. 4x* —Jx +e
(1) S,
X
(3 marks)
B e
vJx* —3sinx
(3 marks)
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Q3

Q4

(b)

(c)

(d)

(a)

(b)

(c)

(d)

(a)

dy

If 3x*—e™y’ =yIn5. Determine i in terms of x and y by using implicit
X
differentiation.
(6 marks)
: : : : v g P T
Given the parametric functions, x =4cos2f and y =4sin3r. Find e when ¢ = o
X £
(5 marks)
- : i 2 . 2eF—x-2
By using L Hopital’s rule, evaluate lmg—x.
" cosx—2
(3 marks)
1 4
Evaluate I;)— (5x-2) dx.
(2 marks)
By using integration by parts, find _[ e cos2x dx.
(7 marks)
5x-3 : : .
Solve I— dx using partial fraction method.
X hx=
(6 marks)

Find the volume of the solid generated in Figure Q3(d) when R is revolved about y-
axis.

(5 marks)
Find the Laplace transform of the following functions:
(i) F)=(4-1)(4+1).
(3 marks)
(ii) fle)y=2" (3cos4t+55inhx/§r).
(4 marks)

(iii)  f(r)=tsin3t.

/,_.\ (3 marks)
T"f' f: B KJ-‘
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Q5

(b) Determine the inverse Laplace transform for these expressions:

) i_ 3s X 30
st §P49 2s7-50

Solve the following differential equations using Laplace transform:

g

(a) ¥y +3y'+2y=-2¢ 2 ; y(0)=0 and y'(0)=0.

(b) y"'=9y=3r; y(0)=0 and »'(0)=1.

- END OF QUESTIONS -
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(4 marks)

(6 marks)

(10 marks)

(10 marks)
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Figure Q3(d)

T ]

%
L\

1]

T TERBUKA K
T | _‘,T;; » L-T‘Etu-

)
b S

CONFIDENTIAL




CONFIDENTIAL DAE 12003

FINAL EXAMINATION
SEMESTER / SESSION : SEM II 2022/2023 PROGRAMME CODE : DAE
COURSE NAME : ENGINEERING MATHEMATICS COURSE CODE . DAE 12003
Formula

Table 1: Integration and Differentiation

Integration Differentiation
n+l dx
[Ldx =in|x|+C k. "
x dx X
J‘#dxz—lln[a—beC iln(u)=£@ where u = f(x)
a—bx b dx u dx
Iear+bavx=lem+fs+c ieuzen du
a dx dx
Isin(ax+b)dx=—lcos(ax+b)+(‘ isinu=cosu%
a dx dx
Icos(ax+b)dx=%sin(ax+b)+(’ %cosu=—sinu%
_[secz(ax+b)dx:tan(ax+h)+€ -
dx
Icscz(ax+b)dx=—c0t(ax+b)+(,‘ icotu:—csclu@
dx
Iua’v=uv—fva‘u d uv):uﬁ_'_vﬁ
ds ds ds
b du dv
If(x)dfﬂ(b)“r”(a) i[g):"g‘“gs
ds\ v v
Volume of Solid Region Chain Rule:
; dy dy du
V =2z [x[f(x)-g(x)]dx b du dv
’ Parametric Differentiation:
or dy dy dt
d e T ) W
v =2z [ y[w(y)-v(»)]dy ax dr dx
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Table 2: Partial Fraction

a _ A N B
(s+b)s—c) s+b s-c
g & & L
s(s—bXs—<c) s s-b s—c
a A B
(s+b)° ~ el (s+b)*
a _ A i Bs+C
(s+b)(s*+c) (s+b) (s*+c)
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Table 3: Laplace and Inverse Laplace Transforms

L{r (0= F ()ear=F ()
1 (1) F(s)
k
k s
n!
- o I -
Ky
at I
" i
Ss—a
; a
sin at =
S *a
s
cosat 3 3
S +a
: a
sinh at
s —a
K
coshat 33
First Shift Theorem
e’ f (1) F{s—-a)
Multiply with "
. x d"F(s)
Eflt).n=12:. =]
0 &
Initial Value Problem
L} =1 (s)
L{_v'(t)}=sY(s)—_v(0)
L {y"(t)} =5’ (s)-sv(0)-»'(0)

W—W
£ :/
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