Total No. of Questions—8] [Total No. of Printed Pages—4

Seat
No. [5667]-108
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(2015 PATTERN)
Time : Two Hours Maximum Marks : 50

N.B. :— () ‘\Attempt Q. 1 or Q. 2, Q. 3 or Q. 4/CQ. 5 or Q. 6 and

1. (a)

()

(c)

Q. 7 or Q. 8.

(ii) Neat diagram must be _drawn .wherever necessary.
(iii) Use of electronic pogket’ caiculator is allowed.

(iv) Assume suitable data, ifl necessary.

Find the rank “of the‘matrix : (4]
1" 2 -1 3
3 4 0 -1
-1 0 -2 7

Find the eigen values and eigen vector corresponding to largest

eigen value of a matrix : [4]
4 6 6
A=1 3 2
-1 4 -3

Solve x° — 1 = 0 using DeMoivres Theorem. [4]

P.T.O.



Or,
2. (¢) Examine for linear dependénce or independence of vectors : [4]

2y = (1, 1, 2Dy, x9 1= (2, 3, -5), 23 = (2, -1, 4).

(b) If cosec (x+1y)=u'+iv, prove that : [4]
@2% v?)? = u’ _ v’
sinx cos’x’
(¢c) Separate real and immaginary parts of (1+;). [4]
3. (@) Solve lany one : [4]

(i) 7 Test for convergence the series :

;Jﬁ

n® + 1
(i1) Test for convergence“the series :

1! 2! Ry 4!
1_1+?+3_3+?+ ......
. 4 2% ) )
(b) Expand Sm (1+x2) i ydscending powers of x. [4]
(¢c) Find the nth derivative of [4]
/ 1
@) @-2)
Or
4. (a) Solve any one : [4]

(1) Find the values of a and b if -

lim(smx +i+bj =Q"

x—0 x3 xz

(zz) Evaluate :

lim (sec x)cm

T
o
2
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(b) Using Taylor’s theorem, expand 443 +3x2 +2x+1 in ascending

powers of (x + 1). 4]
(¢) If y=cos(mlpgx)y, proeve that : 4]
Ky, FCn+Dxy . +(m*+n)y, =0.

5. Solve any_‘two :

(@) If/y=4e*sin(pt-6x) satisfies the partial differential equation

u, ~usthen find the value of ¢. [6]
b)) If
T = Sin(x;?fj—'_ \/m+ xxj_yy ,
find the value of «xT, +yT:- [7]
c) If u=fx-y,y—2z,2z—x)pthen find the value of : [6]
du/ eu  \du
Ten oy oz
Or
6. Solve any two :
(@) If x=utanv, y=usecv prove that : {6]

), . (), =@w),.(,),.

(b) If u=f(r) where r=,x*+y*> then prove (that : [7]
2
u +u, =3l 1A

= UW T dr? o p dr
(¢) If z=f(u,v) where u, v are homogenéous functions of degree

10 in x, y then prove that : [6]

0z 0z 0z 0z
x—+y—=10{u—+v—
0x dy ou Qv
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7. (a)

®)

(c)

8. (a)

®)

(c)
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If u=x+3y"-2°, v=4x’y3> w=22"-xy,

d(u,v,w)
evaluate FoR) at ' (1,-1,0). (4]

Prove that-\the funttions :
W= Ytz ow=x+2z2% w=x—4yz—-2y*
are Afunctiorially dependent. [4]
Find, allCthe stationary points of the function :
x° +3xy® —15x* —15y* + 72x .
Examine whether the function is maximum or minimum at

those pionts. [5]
Or
If

utv=x>+ N u-05x+2y,

ou
find (&j , by usding” Jacobians. [4]
y
: : 1 1 2
The focal length of a-niinor is found from the formula P ?
Find the percentage error in f given u and v are both of
error 2% each. [4]

Find the stationary points of T(x, y, z) = 8x2+)4yz-16z+600 if
the condition 4x”+y*+42° =16 satisfied: [5]



