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" Con. 3680-09. | - SP-8453
' (3 Hours) [Total Marks : 100

: (1) Question No. 1 is compulsary
(2) Attempt any four gquestions out of remalnmg six questions.

. _ 5 . a E _ _ .
.1. (@ lx+iy=3Ya+ I.b, prove that ” + y 4(x y ) 5
() I u=log (tanx + tany + tanz), ' 5

F1 fu - du
sin 2x) — + (sin2y})— + (sin2z) — = 2
prove that ( ) rvild (sin 2y) Py ( ) pe

(c) If 7,7 7 are three non-coplanar vectors, prove that — 5

] o |i3 1B I

[MA|(@xb)=|ma Wb m

78 n-b A

: 2p 3p 4p
{d) Test for convergence of the series 1+ o +-§ +— r H aerierrenes p>0) 5
2. (@) If sin%6-cos30 = a;cos0 + agcos30 + agcos50 + a;cos70 6
' Prove that ay + 9ay + 25ag + 48a; = 0 .
(o) if y = 2% sin®x-cos3x, find y,. 7
| o asin®x+ b log cosx 1
{c) Find the value of a and b such that  lim = — 7
X—0 x4 2
1 + tanhx ® .
3. (a) Provethat |————| = cosh6x + sinh6x _ 6
1 — tanhx
- - - ou ou ou
) Wu= f(ey Z et 7% e y), then prove that — + — + — =0 7
_ ox oy oz _
1 n{n ~2)
(¢} Prove that V-[r \% _ﬁ) = ot 7
r r
4. (a) Provethat (1+itanq)” = e@M™+® [cos (logcosa) + isin(log cosa)] 6
(b) Verify Euler's theorem for U= x2 tan 1(l) - y2 tan 1[;] 7
X
2 2 2
g u X" -
and also prove that = =3 YZ
X" +y

{c) Find f{r) so that the vector f(k): 'r'. is both solenoidal and irrotational. 7
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(b)

_osinT X | Yy B . 2 .
Hy = -1—2— prove-that (1 - x)y, . — (2n + 1xyy = n°y,_4 =0

If sina + sin f +siny=0and cos o + cos P + cos y = 0, prove that
(i) cos(ax+P)+cos(B+y)+cos(y+a)=0
(i) sin 3 o+ sin 3 + sin 3y'= 3 sin @'+ B +7)

2

e 2 ab
State Rolle's theorem and use it to find '¢' for Jog|-————— | in]a, b}, a, b > 0.
_ _ {a+b)x

- o 31 - 1
Show that minimum value of U = Xy + @& [; + ;J is 3a2,

Find the roots common to x* + 1 = 0 and ¥ _i=0.
. Nz y1/ .
I = ~ W3 173 | th t
f u = cosec y 3 1/3 prove a
0 % Pu 'g 2% tanu [13  tanu
X SR 4+ 2Ry e Y 5 T Tia -
R Ve oxoy - dy 12 |12 12

Find the approximate value of

[(0-98)% + (2:00% + (1-94) ]y

Prove that (i) tan h~'x = sin h™1 2
- X
o [2)
(i} sin h~"x = cos h™1 ( T+X )
Ifu = _23_(__!_2_2_ + cos” [ x+V+z
X"+y +z J_ J;+J—

find the value of

ou au ou
X=— + Yy— + 2—
X oy oz




