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B.Tech. FCETIC/EEE/FAE) lind Semester
MATHEMATICS-1I
(Calculus, Ordinary Differential Equations and
Complex Variable)
(BSC106D)

Time = 2 Hours) (Max. Marks = 75

Instructions |

(1) It is compulsory 1o answer all the questions (1 S marks
cach) of Part-A in short

(i) Answer anyv four questions from Part-B in detail

(1) Different sub-parts of a question are to be attempted

J&f_luu el 1o ed h Ufhl"f

PART-A

1. (a) Evalvate JI vvdy dv where R 1s the region 1n first
"

quadrant bounded by x-axus, ordinate x = Za and the

curve 1 = 4a) (1.5)
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(b) Find the work done in moving a particle in the force
field F =3x% + (2xz - y)] + zk along a straight line
from (0, 0, 0) to (2, 1, 3). (1.5)

(c) Find the value of A, for the differential equation
(x + M2y)dx + (x + y)x2 dy = 0 is exact.  (1.5)

(d) Solve x2=1 + p2, (1.5)
2
(e) Solve iﬁ+6£+9x=0. (1.5)
dr*  dr
(f) Show that P (1) = 1 for all . (1.3)
(8) Show that the function u = €29 sin (x2 - y?) is
harmonic, (1.5)
(h) Write C-R equations in polar form. (L.5)
141

(i) Evaluate J (x*~ iy)dz along the path y = x. (1.5)
0

() Find the residue at each pole of f(z)= oz

inside
ZC08Z

the circle | z | = 2. (1.5)

PART-B
o2 2 o2
2. (a) Find the volume of the ellipsoid —= o) Fal,

a c

®)
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(b)

(a)
(b)

(a)

()

(a)

(b)

(a)

Find by double integration, the centre of gravity of the
area of the cardiod r = a(1 + cos 6). (7)
Solve (® - 2x2y)dx + (2xy? - x3)dy = 0. 8)

Solve Bernoulli equation x2dy + y(x + y)dx = 0.
(7)

Solve the differential equation in power series

d’y dy
21(1‘I)Ex7+(1—x)zx-+3y=0- )

Using the Method of Variation of parameters, solve
yH _ 2y¢’ + y — exlog X. (7)

Determine the analytic function whose real part is
e (x cos 2y - y sin 2y). (8)

Find the bilinear transformation which maps the points
z=1, i, -1 into the points w = i, 0, —i. Hence find the

image of | z | < 1. 7

322 +77+1
z+1

dz, where C is the circle

Evaluate ¢

@ |z|=15.
@ [z+i]=1 ®)
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() Expand f(z)=— in the region

(z=1)(z-2)
® |z|<1.
i) 1<|z|<2.
(i) |z | > 2. (7

7. (a) Verify Stoke's Theorem for the vector field
F =(2x - y)i +yz%] + y’zk over the upper half
surface of x2 + y? + z2 = 1, bounded by its projection

in xy-plane.

(b) Show that %[x'"]n(x)]=—x'" a1 (%)
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