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Instructions to candidates:
- Q.1 is comulsory.
* .. Answer Q.2 OR Q.3, Q.4 OR Q.5
2) Figures to the right indicate full marks.
3) Use of scientific calculator is allowed
4) Use suitable data where ever required.
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Q.1) a) Find the rank of matrix [0 3 8]. [2]
0 O B
i .8 X
b) Find A*for an Orthogonal matrix A = < [0 s (U 5 1 (2]
1 0 -1
C) Express given complex no. in polar form vZ +i. (2]
. T e
d) By rotating vector 04 = 1 + i3 in anticlockwise direction through an angle?, we get vector OC,
write the correct value of OC in polar form. (2]
e) ify = (2x + 4)%° then find ys,. (2]
T f) fy=x.e*,then findy, . 2]
, . s\"
g) Discuss convergence of the series 3., (;) ’ [2]
h) Ify =sin™!(3x — 4x?), then write the series expansion fory. (2]
i) What will be the coefficient of x5, in series expansion of cos x cosh x? [2]
2 -2 3
j) Find characteristic polynomial of the matrix | 3 -1 2 |. [2]
1 2 -l
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Q 2) a) Find the value of n for which v=Ae™® sin(nt — gx) satisfies the partial differential equation
o &

6_: - ; where g, A are constants.
X

(6]
2+ |
b)If u=tan™ [ ]. then prove that x*u,, +2xyu, + y'u,, =(1-4sin’u)sin2u. (6]
x-y : ; ;
o) ifx=2(e’ +e~?)andy = -(e? —e~?) Prove that (_6_r) = _05-) s 4]
- : x), \ér),
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16u 1éu 10u

Q3)a)if u=flx*—y?,y*—2z%,z" =x*) thenprove that —— + —— + ~ 22X = . 6
) a) (2 -2y ‘ ) o 30 1.0 (6]
b) If x =e"tanv, y =e"secv, find the value of xéli-:-_waﬁ x—v+yé)- ] (6]
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c) If u=log(x’+y’—x’y- y’x), prove that P i +6—l¢‘ = —--_i-—; (4] .
x* axcy  oy° (x +v)
Q4) a)if x=rcosd,y =rsinf then evaluate | = a(x,y). and J'= a(r’g).Then Verify JJ' = 1 (6]
a(r.6) ox, )
b) The H.P. required to propel a sterner varies as the cube of the velocity and square of the length. If there is
3% increase in velocity and 4 % increase in length, find the % increase in H.P. (4]
c) Find the points on the surface z° = xy + | nearest to the origin, by using Lagrange’s method. (4]
OR
I
QQ5) a) Show that the minimum value of xy +a 3[— - l) is 3a” wherex>0andy>0. [6]
Xy
b) Examine for the functionally dependent for wu = lx+ Y v=tan™ x+tan” v. Also find the relation
— ‘x—y
between them if it exists. (4]
c)f x+y+z=u,y+z=uv,z=uvw, show that olx,y,2)
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a(u, v, w) . 4l .




