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Question 1: [13 Marks] complete the following:

(a) In spring mass system shown in Fig. 1. Find: MOy ifm=k=1,¢

{(t) = sin(7t) + St — )

assume zero initial velocity and zero initial displacement.

(b) Find Laplace transform to the signal shown in Fig. 2.

(¢) Find the inverse Laplace transform (o:

s=2 s7+1
N - oy Fs) =
O FO)=F s o )=
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(a) If the solution of the linear first order ODE: ' + p(x)y = (](\) takes the form: @y = J Lqdx +c¢

where { = EX})(J- p(x)(/x), show that the solution of Berrnolli ODE: »' + p(x)y = q(.\')y” ,n#0.1

]_‘
takes the form: gy " =

Y =2y+2yec’, y(()) =1.

f 4 (1= n)qdx + ¢ where 1 = E.\'p(J(l -n) p(.\')d.\‘) and then solve the [VP:

Fig. 3
[—cost LN
(b) Evaluate the improper integral J /;" dt R
(¢) Find the current 1(t) in L-R ¢lectric circuit shown in [Mig. 31l L
V(i_) =12¢ " cos5¢ V., R=2Qand L = 0.1 [1. Assume zero initial current. | e
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Question 3:

a) It f(x,y) =xy, evaluate jC f dx and fc f dy, where C is
givenby y=x* —1<x<o [4 pts]

b) Evaluate:

4 2

: sin(x

1) f j | \’(2 ) dy [4 pts]
0 vy ’

i) fﬂxdv

where E is the region bounded by the planes z = 4,
zZ=2 and the cylinder X%+ y? = 4x.
[6 pts]

Question 4:

a) Given a vector field ' = (2x + sin(y))i -+ xcos(y)]:. Shpw that
I is a conservative field, then find its potential function. [3

pts]

b) If F = (2xz -+ sin(y))i + xcos(y)j + x*k, find
i) curl F i) divF 3 pts]

Find the maximum and minimum values of the function

c

)/'(x y) = x*—2xy 1y on the triangle with vertices (0,0),
(0,1) -
and (1,0). (5 pts]
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