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Question 1 (Compulsory) 

b 

C. 

Question 2 

a. Define Laplace transform of a periodic function. Find Laplace transform 

C 

Question 3 
a 

of the triangular wave defined by 

f(t) =2a 

SECTION-A 

t; for0<t<a 
(2a- t; ast < 2a' 

a. Solve the initial value problem 

dt2 

Apply Heaviside expansion theorem to find 

Find the inverse Laplace transform of F(S) =s+2)2 (s-1)2 
partial fraction. 

dt 

b. Use Laplace transform to solve 
ty" + 2y' + ty = 0;y(0) = 1, y(r) = 0. 

where f (2a + t) = f(C). 

-2-8y = 0; y(0) = 3, y'(0) = 6. 

Solve the simultaneous differential equations 
dy 

= 2x- 3y =y- 2x 
dt dt 

subject to the conditions x(0) =8, y(0) =3. 

dx 

is irrotational. 

Full Marks: 180 

b. Find the constants a,b and c So that 

2s+ 1 

A particle is acted on by constant forces 3i + 2j + 5k and 2i+j- 3k is 
displaced from a point whose position vector is 2i-5- 3k to a point 
whose position vector is 4i 3+ 7k. Calculate the work done using dot 
product. 

Find the angle between the surfaces 

5s- 1 

È= (x+2y + az)i + (bx -3y -z)j + (4x + cy+ 27)k 
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x'+ y²+ z =9 and z = x? + y� 3 at (2,-1,2). 
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Question 4 

b. Using Gauss divergence theorem, evaluate the surface integral 
(LË. ñds, where Y = 4xi+ y²f + z?k and S is x + y² = 4; z = 0, 

Question 5 (Compulsory) 

Evaluate , F.dY where C is the circle x +y'=9 in the xy plane, 
where F = (2x - y+z)i + (x + y - z)) + (3x- 2y + 4z)k 

Question6 
a 

Z= 2. 

b. Find the equation of pair of straight lines through the origin and 
perpendicular to the lines 5x2- 7xy- 3y² = 0. 

c. Find the relation between the coordinate axes when the axes are 
rotated through an angle . 

Question 7 

Prove that the straight lines represented by the equation 
ax? + 2hxy + by² + 2gx + 2fy + c= 0 ill be equidistant from 
the origin if ,f4 - g= c(bf? - ag?). 

Question 8 

Define radical center of circles. Find the radical center of the three 
circles 

b. Find the coordinates of the limiting points of the coaxial system 
determined by the circles x? + y² + 4x + 2y + 5=0 and 
x²+y'+ 2x + 4y + 7= 0. 

x²+ y² + x+ 2y +3 = 0,x² + y² + 2x + 4y + 5 =0 and 
x² + y?-7x-8y -9=0. 

.c. Define pole of a circle .Find the pole of the straight line 
2x + y + 12 = 0 with respect to the circle 
x²+y²- 4x + 3y -1 = 0. 

a. Find the shortest distance between the lines 
X-6 2_ 2-2 x+4 

SECTION-B 

-2 

3 4 

Also find the equation of the shortest distance. 

b. Find the distance of the point of intersection of the line 

(-1,-5, -10). 

2 

*=*= and the plane x-y+z-5=0 from the point 
12 

2 

Are the lines 

X-1_y-2 

3 

C. Find the angle between the planes 2x -3y + 4z = 5 and 
3x + 5y -2z =7. 

3 

a. Identify the nature of the following conic. Reduce the conic to its 
standard form. Find its all properties and sketch it. 
x2 + 2xy+y²- 6x-2y + 4 = 0. 

b. Show that in polar coordinates, the equation 

-2 

x+ x'y?- (x+ y)² = 0 takes the form r = t(1 + tane). 

Z-3 

4 
and 

-2 

X-2 

3 

coplanar? Justify your answer. 

y-3 Z 
4 
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