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SECTION—A

1. All parts for this question are compulsory : (2x10=20)

()
(b)

()

(d

(e)

H

(2)

(h)
(1)

Find the 8" derivative of x2ex.

ou ox
fx*=au+bv,y?=au-bv,thenfind | — | ‘| —| .
If x* = au + bv, y* = au — bv, then fin ( Jy ( )v

Find the stationary points of
f(x,y) = 5x*+ 10y + 12xy — 4x — 6y + 1.

If x = u(l +v), y=v (1 +u), then find the Jacobian of
u, v with respect to x, y.

1 11
Reduce the matrix { 31 1 ] into normal form.

1 1 1+
Proye that the matrix A =-\—/_§-[ I—i 1 } IS unitary.
1 x?
Evaluate j J‘x e¥ dxdy.
0 o
Evaluate I'(—3/2).

Find the value of mif F = mxg -5 y} + 2212 is a solenoidal
vector.
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(j)  Find the unit normal at the surface z=x? + y? at the point .
(1,2, 5).

SECTION—B |
2.  Attempt any three parts of the following : (3x10=30)

m
(a) Ify= (x +V1+x° ) , then find the n® derivative of y at

x=0.

(b) Find the maximum and minimum distance of the point
(1, 2, ~1) from the sphere x2 + y? + z? = 24.

(c) Find the eigen values and eigen vectors of the following

matrix :
3 10 5
~2 -3 -4 /.
3 5 7

(d) Evaluate j” (ax?® + by? + cz*)dxdydz where V is the
v

region bounded by x*+ y? + 22 < 1.,

() Verify Gauss’s divergence theorem for the function

-~

F:x2i+zj+ yzk over unit cube.

SECTION—C
Attempt any two parts from each question of this section. All
questions are compulsory. [(2x5)x5=50)}

3. (a) State and prove Euler’s theorem for homogeneous
functions.
(b) Expand f(x,y)=e*tan' y in powers of (x— 1) and (y— 1)
upto two terms of degree 2.
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(c) Ifz=1(x,y) where x=e¢" cos v, y = e" sin v, prove that

SRR GRC .

4. (a) Ifx+y+2= u,y-!-z:uv,z:uvw,thenfind a(u v W)

(b) The two sides of a triangle are measured as 50 cm and
70 cm, and the angle between them is 30°. If there are
possible errors of 0-5% in the measurement of the sides
and 0-5 degree in that of the angle, find the maximum
approximate percentage error in measuring the area of
the triangle.

(¢) Showthatu=y+z v=x+2z>, w=x—4yz— 2y’ are not
independent. Find the relation between them. ]

5. (a) Testthe consistency and hence, solve the following set of

equations :
10y +3z=0,
3x+3y+2z=1,
2x-3y—z=35,

X+ 2y=4.

(b) Using elementary transformations, find the rank of the
following matrix :

-

-2 -1 3 -1
1 2 -3 -1
A=
1 0 1 1
0 1 1 -1]

(¢) Examine the following vectors for linearly dependent and
find the relation between them, if possible :

X, =(1,1,-1,1), X,=(1,-1,2,-1), X,=(3, 1,0, 1).
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6. (a) Provethat: /n I'2n)=22""1rm) I“(n " %] )

where n is not a negative integer or zero.

(b) Change the order of integration and hence evaluate

o0

J- 3j-y e Y /% dxdy.
0 0

(¢) Find the area of the region occupied by the curves y? = x
and y? =4 —x,

7. (a) Show that the vector field F= yzf+(zx+1)j+xy12 1S

conservative. Find its scalar potential. Also find the work
done by F in moving a particle from (1, 0, 0) to (2,1, 4).
(b) Prove that :

Curl(f‘x(})=Fdivé—édiv?+(é-V)F—(F‘-V)G.

(¢c) Ifdiv [f(r)?] =0, where ¥ is the position vector of a point
(%, ¥, z), then find f(r).

EAS103/DLT-44512 4 143475

http://www.UPTUonline.comttp://www.UPTUonline.com


http://www.aktuonline.com

