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I nstructions to the ecandidates:

1)
2)
3)
4)

5)

Q1) a)

b)

Q2) a)

b)

Attempt QA or Q2yand Q.3 or Q.4.

Neat diagrams-ust be drawn wherever necessary.

Figaresto the right indicate full marks.

Use ot logarithmic tables, slide rule, mollier chart, electroniC pocket calculator
and steafmtables is allowed.

Assunie suitable data, if necessary.

Solve (X+Yy—2)dx+(x—y+4Jdy=0. [5]
Solve (x2 +yi+ x)dx+ Xydy-= 0 . [5]
Solve (1 o yz)% +kze gV [5]
dy
OR
ﬂ_ AV _x?
Solve ix Xy==ye- . [9]
2 dy U3
Solve s€cC (y)&+2xtan(y)— X, [5]
Solve (X'y—2xy* )dx+(—x’ +3x*y)dy = 0" [5]
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Q3) a) A body at temperature 80°C is placéd in a room whose temperature is
20°C and cools to 40°C in 10 miaytes. Find temperature of the body
after 15 minutes from begining. [9]

b) The charge ‘Q’ on the plate“sf a condenser of capacity ‘C’ charged
through a resister ‘R’ by @-teady voltage ‘V’. If Q = 0 at time t = 0
show that Q = GV, [¥ — €¥%]. Find current flowing into the plate.  [5]

c) A body of masg-imn falling from rest is subjected to the force of gravity
and an air reSistanc@ proportional to the square of the velocity (kV?). If it
falls thrgtigh'a distance X and posses velocity v at that instant. Prove that

2kx, a’
=44 0g ¥ where, (Mg = ka?). [9]

OR

Q4) a) Find orthogonal trajectories of the family of curves given by X2 —y* = 2.

[5]

b) V"An electrical circuit consist of a batt€ry E, aresistance R and an inductance
L. Find I as a function of t. Atso findhow long will be, before the
current (I) reached one half efitymaximum value, if E = 6 volts, R =100
ohms & L = 0.1 henry? [9]

c) A long hollow pipe has an-innerdiameter of 10cm and outer diameter of
20cm. The inner surface’is kept at 200°C and the outer surface at 50°C.
The thermal conductivity<k>= 0.12. Find the amount of heat lost per
second from a centimetés-length pipe. Also find heat lost per minute
from 10 meter length pipt. (9]
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