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1311
B. Tech 1st Semester Examination
Applied Mathematics-l (O.S.)
AS-1001
Time : 3 Hours Max. Marks : 100

The candidates shall limit their answers precisely within the answer-
book (40 pages) issued to them and no supplementary/continuation
sheet will be issued.

Note : Attempt five questions in all, selecting one question each
from Sections A, B, C and D. Q. No. 9 is compulsory.

SECTION - A
1. (a) State and prove Euler’'s Theorem. (7%%2)

(b) Find the maximum and minimum distances of the point
(3, 4, 12) from the sphere

x? +y? + z> =1. (Use Lagrange’s method of multipliers).
(7°72)

2. (a) Find the volume (by double integrals) bounded by the
cylinder x? + y? = 4 and the planes

y+z=4andz=0. (7%%2)

(b) Evaluate the following integral by changing to spherical
polar co-ordinates:

A
[ [ ] = 7
R ()
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SECTION -B

Find the length of the arc of the curve x2/® 4 y2/® —a%/3

lying in the first quadrant. (7%2)
Using method of variation of parameters, solve
d2
dTZJr 4y = tan2x. (7%2)
Solve x? ﬂ + 4Xﬂ + 2y=e* (7%%2)

dx? dx 2

si 1 5 X4 X6
e SN X = ettt !
Prove that +Xx°+ 3 +120+ (772)
SECTION-C

Investigate the values of A and p so that the equations
2x+3y+5z=9, 7x+3y—-2z=8, 2x+ 3y + Az=p, have

(i) no solution, (ii) a unique solution and (iii) an infinite
number of solutions. (7%2)

Show that the eigen values of a unitary matrix have the
absolute value 1. (7%%2)

Using the Gauss-Jordan method, find the inverse of the

1 1 3
matrix [ 1 3 -3 (77%2)
-2 -4 4
5 -2 1
Factorize the matrix A=|7 1 —5| into LU, where L is
3 7 4

lower triangular matrix and U is the upper triangular matrix.
(77)
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SECTION -D

Determine which of the following functions are analytic :

L1 Xy 2,02\ i sand Y
(), (i) 2y m)img@ +y)+nm|£< (7)
Show that the polar form of Cauchy-Riemann equations
are

ou_10v v 10u

- = —— ; 1
o rdo’ or r 9o (77)

Find the general value of 6 which satisfies the equation

[cosO + i sinB] [cos26 + i sin26]....[cos nO +i sin nO] = 1.
(7°72)
2
Sum the series sina + xsin(a + B)+% sin(o + 28) + ......00

SECTION - E

23
Evaluate the integral f f xy?dxdy.
11

Change the order of integration in the integral

—a 0

1 z x4z

Evaluate ff f(X+y+Z) dxdydz.

-1 0 x-z

Solve the following linear differential equation:

2
d—;(Jr?»ag(—%zx =0.
dt dt
Prove that tanx—erX—?)Jrix'5 +
= 3 tag X T

[P.T.0.]
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Show that the diagonal elements of a skew-Hermitian
matrix must be pure imaginary numbers or zero.

If A is an eigen values of an orthogonal matrix, then show
that — is also its eigen value.

PN
7 2 2
Find the product of the eigen values of |[—6 —1 2
6 2 -1

(cos56—isin 59)2 (cos 76+ isin 76)73 B

Prove that (cos46 —isin40)° (cos0 +isind)°

Prove that log

a-+ib .. _4b
———|=2itan”" — Hence, evaluate
a—ib a

cos|ilog

a+ib
a_ibll (4%10=40)



