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(2015 Pattern)
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Instructions to the candidates :
1) Solve Q.1 orQ.2, 0.3 or Q.4, Q.5 or Q.6, Q.7, or Q.8.
2) Neat diagrams must be drawn, wherever necessary.
3)  Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.
Q1) a) Reduce the following matrix to its normal form and hence find the rank.[4]
1111
A=11 1 2 41
31 0 1
cosee 0 sha
b) Show that A=l 0 1590 Fisan orthogonal matrix. [4]
—snga 0. cosa
c) Asquare lies above real axis in argand diagram, and of its adjecent vertices
are the origin and the point’5 + 61, find the complex numbers representing
other vertices. [4]
OR
02) a) Verify Cayley-Hamilton theorem for
1 2 2
AZ-1 3 0 fpga- 4]
0O -2 1
b) Iftan (x +iy)=i, where x and y are real, prove thatx is indeterminate and
yis infinite. [4]
c) Considering the principal value, express in the form a + ib the

expression. (\/f )ﬁ . [4]

P.T.O.



03)

04)

05)

a) Test the convergence of the series (any one) (4]

. 1+2+3+_____L _____
D T 2 1 1+ 2"
. 2.10n+4
ii) Z e
n=1

b) Expand (1+ X)% in ascending powers of X, expansion being correct upto

second power of x: [4]
Find n derivative of ¥= o 4
c) Find n" derivative o (X-D)(x—2) [4]
OR
a) Solve any one [4]
i cos’ X
i) o e —2xe

)  lim(L—x?)'9e

X—>1

b) Using Taylor’s theorem, express. 5 + 4 (x—1)> — 3(x—1)* + (x — 1)* in
ascending powers of x, [4]

c) If y=¢*x prove that (I-x?)y_,— (2n+l)xy —(n*+a’)y =0 [4]

Solve any two

3 e 02 0Z
a) If Z-zx-y=4find &anda—y [6]
2 2 2 a a a
b) If uzL_Hog M Flnd X_u+ y_u+z_u [7]
2X+Yy+2 Xy + yz ox ~~oy oz

c) Ifx=u+v+w, y=uv+vw+uw, z=uvw and¢is a function of x,y,z

op 0p O  Op  0p . 0
then prove that ua+v5+ W% = X&'l‘ 2y5+ 32E 6]
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OR
06) Solve any two

d
a)  Find d—)z( ifz=x? and 2 + xpt 2 = 1 6]
by Ifuz cosec P
) . X3 4 y%
_tanu,,_,
Prove that X* u, +2xy u  +y u, = Tan [tan®u+13]. [7]
r / r _ OX _ or
c) If X:E[eﬁ +e9] and y=§[e9 +e9] prove that (5)6 —(&jy [6]
2 2 2 2 2 2 o(u,v, )
Q07) a) Ifx=v+wy=w+uz=u"+v find 2(X.v.2) [4]
b) Examine for functional dependence [4]

u=sin"'x —sin’ly, v=xJ1- y* = yJ1-%

c) Find the extreme values of the function flx,y) =x>+)*+ 6x+ 12.  [5]

OR
u v ou
08) a) If x+w=0, o v =1then‘using Jacobian find (&j : [4]
y
v 11 2
b) The focal length of a mirror is found from the formula : TR

Find the percentage error in fif u and v are both in error by p% each.[4]

c) Find the point on the surface z* = xy + 1 nearestto the origin, by using
lagranges method. [5]
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