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TIME ALLOWED: THREE ITOURS

NOTE: (11 Allempt ONELY FIVE quostions, AL yquestions camy FQOUAL marks

(1) Al the pans (if any) of epch Onieation must be attempted ar one place instead of at ditterent places

i) Candidate tust wrile Q. No. in the Answer Book in acconlance w ith Q. No, in the O Paper

tiv) No Page/Space be loft blank herween the ansWwens. All the hlank pages of Anawce Book munt be erossed
the anempted questinng will not be cansldood l

€v)  Extrn attompl of any question or any part of

{vi) Unec aof Calculator s sllowerd.
©Q.No. 1. (a) Forcesofmapgnitudes P, 2P, 31, 4P act respectively alang the sides AB, Bo’, C1, tren
DA of a square ABCD, of side o and forces ench of magmitude (RV2) P act along
the diagonuls BD, AC. Find the mognitude of the resultant foree and the dintnce
of its linc of action from A.
(A uniform rod AB of length a amd welght W ix freely hinged ta o vertical wall at . (R
and ix maintained in equilibrium by i light string o length o fastened to & und to a
point € ot o distance b vertically above .. Prave that the reaction ot the hinge A 15
J(u? +207)
L
20
and find the tension in the siring.
¢l

Uze Runge-Kutts method of atiler nvo to solve the following dhffercntial cguation

at v 1.2 by taking /0.1

dy_.‘l.‘y e
dx  =ely y(‘) i
(R1LH

(b) Find ihe firat and second denivatives af f{x) at ¥ = 3 from the (ollowing duta usinge
Newton's forward difference interpotation formuln

Q. No. 2. (=)

& 3 [ as 4 | 4.5 5 55
Ao | 4023 | 501047 | 81971 | 90096 | 4.0122 ] 6.1 148
Q. No. /(u) Find the angle between the surfuces x? 4 y? 427 =90und 2 =x*+ y¥ —3atthe (8)
paint (2, —1.2).
(b) Show thut (Hh}
V" = e
(6)

work done in a moving particle in a foree ficld given hy
=7 1,y e 2t3, 2 =1 from

(c) Find the total
F =3xyi—Sx=f+ 10x k along the curve x

r=lwe = 2

Q. No.4. (8) A particle P moves in o plane in siich a way that at any time t, its distance from a (1
fixed point @ is r = a £ + b t¥ and the line connecting O ond £ mokes an angle
b
@ = ce3 with u fixed line OA. Find the radial and transverse componenis of the
velocity and aceelerntion of the particlc at ¢ = 1.
(b) Solve the following Bemouli’s equation (rny
tdy R, 1
*dx Y »=
Q. Na. &./ () Solve the following differentinl exjuation Lo,
xdy = (x sinx — ¥)dx
(b) Find the general solution of the higher order ditYerential equation tm
y'"-i-!.ly" = __613 + 0.! +2
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Q.No.6. (a) Find solution of 4y" +y = 0in the form of power series in x,

(b) Solve the following differential cquation by vanation of parameters

y -4y + 4y = (x4 1)

Q.No.7. (a) Find real root of the equation 2x - 3 sin(x) = 5 = 0 up to 4 decimal places by
secant method. .

(b) Salve the following system of equations by Guass Seidel method. Perform only
five iterations. '

8x ~x,-x, =6
X +6x, +x, =8

X, =x,+5%, =5

Q.No.8. (a) Expand f(x) = sinx, 0 < x <m,in a Fourier cosine series.

(b) Use the method of scparation of variables to find the solution of the following

boundary value problem
*u
V= —
u= i +— 3y =0,
u(0,y) =0, u.(a,y)=0,
uy(x,b) =0, u(x,0)=f (x).

0<sx<a 0<y<h
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