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UGP (HONS.) SEMESTER 4 : DISCIPLINE SPECIFIC COURSE

(For Regular 2024 Admission)

PART A
(Each question carries 2 marks. Attempt any five. Maximum 10 marks)

Check whether (y3 — 2xy)dx + (x? — 3xy?)dy = 0is exact.
Solve the linear DE: z—i + ycotx = cos?x.

Solve Clairaut’s equation y = xp + In(1 + p).

Find the gradient of f(x,y,z) = e*Y? at the point (1,0,2).
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Find the directional derivative of f(x,y,z) = x* + yz at(1,1,1) in the direction

of vector (2,—1,2).

Compute curl F, where F = (y2)i + (xz)j + (xy)k.

Evaluate fc (x? + y)dx, where C is the line segment joining (1,1) and (3,5),
oriented from (1,1) to (3,5).

PART B
(Each question carries 5 marks. Attempt any six. Maximum 30 marks)

Solve: (y cos x — xsiny)dx + (xcosy — ysinx)dy = 0.

Solve the DE: (x? + y?)p = xy,wherep = Z_?
Solve Lagrange’s equation: y = xp + e?, wherep = %_

IfF = (x22)i + (y®x)j + (z%y)k, evaluate div F and curl F.

Find the angle between the surfaces x? + y* + z> =9andx?2 + y? —z = 4

at the point (2,1,2).
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Evaluate [ .(x* dy — ¥ dx) where C is the circle x* + y* = 1 traversed
counter-clockwise. [CO4]

Find the divergence and curl of 4x3y?i — 6xyz3] + 9y?zk. [CO4]

Evaluate fc 2xydx + (x? + y?)dy along the circular arc C given by

x =cost,y=sint;0<t < g [CO5]
PART C
(Each question carries 15 marks. Attempt any two. Maximum 30 marks)

a) Solve the initial value problem Z—z + % = x3,y(1) = 2. (8 marks)

b) Solve (y —x)dx + (x +y)dy = 0. (7 marks) [CO1, CO2]
a) Solve the Clairaut’s differential equationy = xp + p°. (8 marks)

2 2 0z 0z
b) Solve the PDE p“ — q“ = 1, wherep = = P (7 marks) [CO2]

a) Find the maximum directional derivative of f(x,v,z) = x*y* + y®z* + z?x?
at (1,1,1) and the direction in which it occurs. (8 marks)
b)If F = (y+2)i + (z+x)j + (x + y)k, show that F is conservative
and find its scalar potential. (7 marks) [CO3]
a) A particle moves under the force field F(x,y) = (x%y + y)I + (x% + 2y)j.
Evaluate the work done in moving the particle along the boundary of the triangle
with vertices (0,0), (1,0), and (1,2), taken counter-clockwise. (8 marks)
b) Find the gradient of the function f(x,y,z) = x%y + y2z + z%x

at the point (1,2, —1). (7 marks) [CO4, CO5]



