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Note: " This question paper contains two parts A and B. "
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Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 10 marks and may have a, b, ¢ as sub questions.

PART-A.

i (25 Marks)
‘ e » ot 0<t<a >
Find the Laplace transform of the function f(t) = { £ 1 T a & E o [2]
Prove that L™ {F(s)} = f(t) and f(0) = 0 then L~ sk {s)] = (3]
Evaluate[ " = g o 2]
Show that B(p,q) = B(p + 1,q) + B(p.q + 1). 3]
Find the area bounded by the curves y = x,y = 5, (2]

a Jal-y? 2 ; ; ;

Evaluatef f (x? + y?)dydx by changing into polar coordinates. (3]

Find the directional derivative of xyz? + xz at (1 1,1)ina derCUOI’l of the normal to the

surface 3xy%+y = z at (0,1,1): E 3[2]

Find a unit normal vector to the surface x* + y + 222 =26t the point (2,2,3). [
Find the work done by the force F =3x% + (2xz — y)j + zk along the strdnoht line

joining the pdi«ms (0,0 l) and (2,1,3). , [2]
Find the cuculamon of F round the curve ¢ where F = (e* sin y)i+ (e* cosy)j and cis
the xectanOIe whose vertices are (0 0), (1,0), (1 ) (Og) (3]
PART-B
' (50 Marks)
2
Solve the differential equation Z—Z- - 4—— —12x = e3given that x(0) =1 and
x'(0) = —2 using Laplace transforms. [10]
OR
" Use Laplace transforms, solve ¥(t) = 1 —e™" + foty(t —u) sinu du. [10]

Prove that I (l> = /1.
Prove that T(n)['(1 —n) =

[5+5]

sin nr[

OR



b)

8.4)

b)

it
" integration. Hence evaluate the integral when C is any path joining (0, 0, 0) to (1,2, 3).

- Using Beta and Gamma fum Uons evaluate the integral f (1—xH)"dx whme nis a

“positive integer.

(m-1D)n-1)

(m+n=1) ~

If m and n are positive integers then prove that B(m. n) = [5+5]

The plane §+z+_’{: 1 meets the axes in A,B and C. Find the volume of the

~_tetrahedron OABF Also find its mass if the dermty at any point is kxyz. Lo 0]

OR
Change the order of integration and solve fo fxzza/j xy?dydx.

Evaluate [ff xyzdxdydz over the positive octant of the sphere x2 + y2 + 7% = g2,
[5+5]

ind the directional derivative of xyz? + xz at (1,1,1) in a direction of the normal to the

surface 3xy? +y = z at (0,1,1).
Prove that curl (@ x b) = ddivh — bdivd + (b-V)d — (d- V)b [5+5]
OR

. Prove that if 7 is the position vector of any point in space then r™7 is irrotational and is
- “solenodial if ni= -3. [10]

Verify divergence theorem for 2x2yi — y?j + 4xz°k taken over the region of first octant
of the cylinder y? + z% = 9 and x = 2. [10]
OR

If f = Szt Vz* 2t x%2%) +:2x8 “yzk. Show that f f dr is:independent of ‘the path of

[10]

---00000---



