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1.(a) 4 10
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2.(a) 14 15
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8.(c) 81 20
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Q.1 (a) | Find the singular solution of the differential equation I (2-y) =4(3-y). (10)
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Q.1 (b)

Using Laplace Transform, solvethe IVP ty"+2ty"+2y =2;y(0)=1 and y'(0) isarbitrary.

Does this problem has a unique solution. (10)
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Q.1 (c)

Evaluate I:;:(lof ~2xy*)dx - 3x’y’dy along the path x* —6xy” =4y (10)
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Q.1 (d)

If mass density at any point of a cord varies as the radius of curvature of the curve in
which it hangs freely under gravity, then prove that this curve is the catenary of uniform

strength. (10)
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Q.1 (e)

A train of mass M kg is ascending a smooth incline of 1 in n and velocity is v m/s, its
acceleration is fm/s2 Prove that the effective power of the engine is Mo(nf + g)/n watts.

(10)
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Q.2 (a) | Show that the equation (4x + 3y + 1)dx + (3x + 2y +1)dy = O represents family of hyperbolas i
on this margin

having as asymptotes the lines x + y = 0, 2x + y + 1 =0.

(15) |
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Q.2 (b) | Find the values of 4, b and ¢ such that the maximum value of directional derivative o ot :otwri.le

f = axy? +byz+cx?2* at (1, -1, 1) is in the direction parallel to y axis and has magnitude 6.
(20)
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Q.2 (c) | Three forces P, Q and R act along the sides BC, CA and AB of AABC in order to keep the ﬁ‘u';‘,",f'::* :ﬁ,e
on this margin

1+cosa N (1+ cosp) + 1+cosy _

system in equilibrium. If the resultant force touches the inscribed circle, then prove that

0.
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Q.3 (a) | Find singular solution of the differential equation yz(gy-] —ny[%zj on this marg
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tan?B+y*sec’p—x*tan’ B =0 directly and from its complete primitive. Determine tac

locus. Show that the envelope of family of curves, which is represented by the given
equation, is y = txtanf. (20)
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Q.3 (b) | A person is drawing water from a well with a light bucket which leaks uniformly. The | ;ust ot write
bucket weighs 50 kg when it is full. When it arrives at the top, half of the water remains | onthis margin
inside. If the depth of the water level in the well from the top is 30m, then find the work
done in raising the bucket to the top form the water level. (15)
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Q.4 (a)

d’ dy
Given that y, = x2 is a solution of the differential equation, x? Eg—(xz L 3x)a +6y =0,

find the other linearly independent solution of the above differential equation and write
down the general solution of the differential equation. (15)
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Q.4 (c) | A particle attached to a fixed peg O by a string of length [, is lifted up with the string st i
horizontal and then let go. Prove that when the string makes an angle 0 with the horizontal,

the resultant acceleration is g+/1+3sin® 6. (15)
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Q.5 (a)

M=
N =

SECTION-B

Solve the initial value problem (2x* + y)dx + (x*y —x)dy =0, y(1) = 2.
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Q.5 (b) | If the unit vector F and binormal b makes angle 6 and ¢ respectively witha constantunit | :::;*:
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Q.5 (d)

Nws)

through the two points (x,, and (x., ¥,). Prove that tana = = .
& ¢ E ( 1 yl) ( 2 yZ) Rxl _xlz (xlxz)(xZ_xl)

where R denotes the horizontal range.
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A particle is projected in a direction making an angle o with the horizontal. It passes | mustnotwrite
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Q.5 (e) | A cylinder of radius 'r' whose axis is fixed horizontally, touches a vertical wall along a | mustnotwrite
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generating line. A flat beam of length 'I' and weight Wrests with its extremities in contact
with the wall and the cylinder, making an angle 45° with the vertical. Prove that the

D and the pressure on the wall is W/2. Also prove that the

reaction of the cylinder is i

ratio of radius of the cylinder to the length of the beam s (5+ J5):44/2. (10)
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Q.6 (a) | Reduce E+ Pd—+Qy =R, where P, Q, R are functions of x, to normal form. Hence | gqnis margi
x margin
2
solve d_z = 4xiy~ +(4x* 1)y = -3¢ sin2x. (20)
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A particle of mass 5 units moves in a straight line towards a centre of force and the force | pust ot write
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varies inversely as the cube of distance. Starting from rest at the point A distant 20 units
from centre of force O, it reaches a point B distant b from O. Find the time in reaching from

A to B and the velocity at B. When will the particle reach at the centre? (15)
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Q.6 (c) | If o and B are the two possible directions to hit a given point (a, b), then show tha :‘“;::::;‘:
tan(o +B) = (15)
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Q.7 (a) | Solve the differential equation: (1- x? )Ex—% - 4xd—x -(1+x*)y=x. {15) |
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Q.8 (a)

Solve the following initial value problem by using the Laplace transform technique:

2
% -4%‘1{—+ 3y(t) = f(t), y(0) =1,y'(0) = 0 and f(f) is a given function of £. (15)
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