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Instructions to the candidates:

1)
2)
3)
9
9

Q1) a)

b)

02) a)

b)

Solve Q. 1or Q.2,0.30rQ.4,0.50r Q. 6and Q. 7 or Q. 8.
Neat diagram must be drawn wherever necessary.

Figures to the right indicate full marks.

Use of, electronic pocket calculator allowed.

Assume suitable data, if necessary.

Reduce the following matrix to its normal form and hence find its rank.

[4]

1 1 -1 1
A=|1 -1 2 -1
31 0 1
Find the eigen values and eigen vectors of : (4]
-1 1 2
A=l 0 =2 1
0O 0 -3

If tan(o+if8)=x+iy, then prove thatx’+y’ +2xcot2a=1 and

x*+y?—2ycoth(23)+1=0. [4]
OR

If o and B are roots of equation Z*sin’ @ — Zsin26 +1=0, prove that

o + 3" =2cosnb.cosec"d , where n is integer. (4]

Prove thattan{ilog(a_lb )}= 2ab using principal value of

a+ib a’ —b’
logarithm. (4]
Examine Linear dependence of vectors x, = (2, -1, 3, 2),x,=(1, 3, 4, 2),
x, = (=1,-4, 1, 0). If dependent find the relation among them. (4]
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03) a)

b)

04) a)

b)

Solve any one : [4]
(n + l)x
i)  Test the convergence of the series 2—
n=1
i) Test th f th 1- +l—i+
ii) est the convergence of the series 3t T e

Expand 3x® —2x”> + x—4 in powers of (x+2) using Taylor’s theorem.

[4]

S x=x"
Find the n" derivative of ¥ =c08 l(x T ) [4]
Solve any one : (4]
(2043 "
p )
*—log(1+
T xe ogg( x)
x—0 X
Show that : [4]
35
(I+x) =1+x"——x" +>x 7 o

If y=¢""" then prove that

(1+x2)yn+2+|:2(n+1)x—1]yn+l+n(n+1)yn=() [4]

05) Solve any two :

a)

du ) (dx\(dy)[9v
If u=2x+3y, v=3x-2yfind the value of M au By ay .

[6]
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L x1/2 4 y1/2
b) If u=cosec —5 5 | show that
x4y

[71

ox’ w 0xdy

,0%u 0’u ,0u tanu(13 tan’u
X' =42 +y s =—| =+
H 12 (12 12

¢) If z= f(x,y) where x =u+ v, y=uv, then prove that

I
ou  dv ax ay [6]

OR

06) Solve any two :

3 3 —4
a) Ifuzlog(x3+y3—x2y—xy ) provethat(ax ay]”: 2. [6]

(x+y)
3+ 3 1 ) 2+ 2
b) If u=>"12 +—Ssm‘l|:xz—y:|,ﬁndthe value of
x+y x X" +2xy
xz—&+2 ou + 2 Ou he point (1. 2 ”
Py xyaxay y 0 at the point (1, 2). [7]

c) Ifu= =y v= 2xy and z = f'(u, v) then show that

2 72
vy ol S g

ox ~ dy

du (dv _ Xty
07) a) Ifux+vy= a;+;—1 , prove that M oy | R (4]

b) In calculating the volume of a right circular core, errors of 2% and 1%
are made in measuring the height and radius base respectively. Find the
error in the calculated volume. (4]
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08) a)

b)

Find the stationary points of the function

f(x,y)=x+3xy* —=15x* =15y* + 72x . Examine for maxima and

minima at there points. [5]

OR

2 2 2 ax
[fu=x+y,v=y+z,w=z+x ﬁndg. (4]
If u=x+y+z, v=x>+y*+z°, w=xy+ yz+zx. Examine whether

u, v, w are functionally dependent. If so find the relation between them.

[4]

Find the stationary value of u=x"y"z” under the condition
x+ty+tz=a [5]

TN e
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