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N.B. : (1) Question No.1 is Compulsory.
. (2) Attempt any four questions out of remaining six questions.

1. <a) If u ~ log {tan [~ + ~ ]) then PT.

(D coshu = See 8
(ii) sinhu = tan 8.

(b) Find the complex number 'z' if-

-- (].~g-(z + 1) = ~ and arg (z - 1) 231t .. .
\ \ .

au au 2 3
(c) If u = (l - 2xy + y2)-1/2,P.T. x ax -y By = y u .

~ (d) IfTI = a cos(i + a sint j + at tana k
. ~\

[

du d2u d3U

]

3

then S.T. dt dt 2 dt3 =a tana..

. -)

2. (a) If y = emslO x then P.T.

(I - X2) Yn+ 2 - (2n + 1) xYn+ ) - (n2 + m2) Yn= O.
(b) Find the maximum and minimum values of-

x3 + 3xy2 - 3x2- 3y2 + 4.
(c) If z = f(x, y), x = eUcosv,y = eUsinv

az az 2Uaz
P.T. (i) x av + y au =e ---. -- - 8y

~

_/

(:r+(:r=e~2U[(:r+(~rJ
I

(ii)

3. (it) Prove that V(f(r») =fl(r) ~ and hence find f if Vf =2r4r.
(b) Find the values of a, b, c so that-

lim aex - b cosx + ce-x =2
X-40 xsinx .

(c) If cosa + cosf3 + cosy = 0 and sin a + sinf3 + siny = 0 then P.T. :-

(i) sin2a + sin2f3+ s.in2y = cos2a + cos2f3+ cos2Y = ~.
(ii) cos(2a) + cos(2f3) + cos(2y) = 0
(iii) cos(a + f3)+ cos (f3+ y) + cos (y + a) = 0
(iv) s.ln.(q,f_-f3)sin(f3+ y) + sin(y + a) = O.
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4. (a) If z = f(x, y), x = r cosO, y = r sinO, P.T. 6

(~f +(:f =(:f +r;(:f.
(b) Ifx + iy = c cot(u + iv), Show that-

x - -y - c
sin(2u) -:-sinh(2v) - cosh(2v) - cos(2u)

(c) Ifa is a constant vector and r = xi + yj + zk

P.T. (i) div (a x f) =0

(ii) div (a.r)a=a2

6

8

(iii) (a x r x a )= 2~

(iv) curl(a x r) = 2a.

X3 x5 " 'x 7

5. (a) P.T. tanYx = x - T + 5 - ---,-+ .......

b-a

(

b

)

b-a
(b) P.T. b < log a < a for 0 < a < b

1 4 1
Hence deduce that "4 < log3 <3'

(c) Separate into real and imaginary parts tan- I (cos 0 + sin 8)

6
'""'"
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6. (a) Test the convergence of-

x x2 x3 x4
1.2 + 3.4 + 5.6 + 7.8 + ..;...

(b) Ifu = fey/x) + ~x2l

au au /22
then P.T.x ax + y ay = '\j x + y ."

(c) If y = 2Xcos9 x then find yo'

"6

( x > 0 and x :;t 1)

6

~
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7. (a) Find all roots of (x + 1)1 = (x - 1)1.

(

xl/2 + )'l/2

J(b) If u = cosec- 1 xl/3 + yl/3 then P.T.

.6
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2 2 2

[

2

]

2 a u + 2 a u + 2 a u = tanu Jl + tan u
x ax2 xy ax ay y ay2 12 12 12

(c) If z = x log(x + r) - r where r = x2 + y2

. &z + a2z - 1
P.T. (1) ax2 ay2 - X+ r

a2z [ x')
(ii) A.l = -=- ~
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