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Q.1 Solve fhe following

a) Sohe(If +ZD'z +D)l=x' +x

a) 
The whirling speecl of a shaft

Marks Bloom's CO
Level

06 Ls COl

Lz COI

Lt COz

Lr coz

Lq coz

Lq co2

OR

a) Solve (x2D' +xD+t)l=cos(1oex) 06

b) A bocly executes damped forced vibrations given by the equation 06

t! n Zt 9 * b' )c = e- k'sin al, Solve the equation for atz * b' - k'
dt' dt

OR

b) The differential equation of motion of a body is

d'! - K'*= K'asinnt ' lfalt =0' x=0 andL=0'
dt' " dt

Ka
shorv that x -- .;;- u(Ksinnt -nsinfit), for n # K'

(K'-n-)

A spring of negligible weight which stretches 1 inch under tension

of 2 lb is fixed at one end and is attached to a weight w lb at the

o1her. It is found that resonance occurs when an axial periodic force

Zcasht lb acts on the weight' Show that when the ftee vibrations

have died out the forced vibrations are given by x=ctsin2tand

find values of l4 and C.

OR

06

Q.2
18

a)

18

lengh / is given bY

mEl
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dol 
-on,=o

dxo



Q.3 a)

wlrere sa =* :'. and y is the dispiacemert at a distance .r from one
CEI

end. Ifthe ends ofthe shafts are constrained in long bearing then

show that the shaft will whirl when cos(a/)cosh(a/)=1

Solve any Two.

i) Solve q(p+cosx)= cos.y

ii) Solve 9(r'z + q') = +

iii) Solve *(f + ,) n - ,-(*' + ,)t = ,(r, * yr)

Solve any fwo.

i) Find Laplace Transform of [cosh4r. cos3r]

ii) Evaluate 
Je-'' cos' t dt by using Laplace fransform,

iii) Find aup,'u.. Transform of [r e-' sin 3r]

Solve any Three.

.-,,t- 6s-4 1-hrnd/-'l-1
Is'-4r +20 ]

Find inverse Laplace Transform by Partial fraction

s+29

(s++)(s'+e)

Solve by method of Laplace "l'ransform

(D3 -3D2 +3D*1)y=tle' where y(0)=t, y'(0) =0 , y"(0)=2

Apply convolution theorem to find inverse Laplace transform of
t^tl"l
Iir'ro')'-J
Solve any Two

Find a Fourier Series of f (x)=lxl in (-n,zr)

Firrd a Fourier Series of /(x) = x'on (O,Zn)

obtain Fourier expansion of /(r) = {l ;-3 < x < 0

l2r ;0 < x < 3

m
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b)

05 Lz

05 L3

05 L:

L3

Ls

c03

co3

co3

ca4

co4

co4

co5

co5

Q.4

L3

Lr06

a)

b)

c)

d)

Lt

06 Lz CO5

L: CO6

L3 CO6

La CO6

Q.s

09

09

09

a)

b)

c)



Q.6 a) Applv convolution theorern to fincl inverse Laplace transform of 07 La CO5

[ , _,
-(.s-J)(s" 2)'zI

OR

a)f-l
Find 1-,1 _Jl1_ 

I

I(' l) (s -2)1

b) Express/pr7 - x as I'ralf range sine series in 0 < x <2

OR

07 Ls co5

07 Lt CO6

(

b) Find Harf ra'ge sine series or /(.) = I 
' :0 < x <L

ltl7{*^- :-1x1rl.z
07 Lt CO6
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