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(1) Question No. 1 is compulsory.

(2) Attempt any four questions out of remaining six questlons
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(3) Marks are indicated at the right.
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A rectangular box with open top has volume V. Find the dimensions of the box requiring 6

least material.

If z = f(x, y), x = e¥cosv, y = elsinv

i) x~a—z+ y
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(a) Find the directional derivative of ¢ = x* + y* + z% at point A (1, -2, 1) in the direction 6
of AB where B is (2, 6, —1). Also find the maximum directional derivative of ¢ at

0, -2 1

lim i i
inda, bif x—0 - = =
(b) Find a, b if a sinhx + bsinx 5 6
4% X3 3
() If Cosa + Cosp + Cosy= 0 and Sine + Sinf + Siny = 0 then P.T. 8

3
(i) Sina + Sinf + Sin?y = Cos?q + Cqsz[s + Cos%y' = =

(i) Cos(2a) + Cos(2B) + Cos(2y) =0
(i) Cos(ee + B) + Cos (B +y) + Cos(y +a) =0
(iv) Sin(a + B) + Sin(B +7y) + Sin(y + o) =0
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(b) If Cosec (% + EXJ = U + IV then PT. | 6
(U2 + v2)2 = 2(u? - v?)
ax¥F)_ .(2-nma n@-nr
(c) PT. Vx( - J= 0 e . 8
5. (a) Using Maclaurin’s Series, : 6
5 3 L T B '
| = — — —X teieinns
Prove that log(secx) X< + o X + 45x -
(b) Show that 2=2 _ tan~" (b) - tan"Y@) < 2=2 6
1+b 1+a
H how that £+~§—<tanﬁ1[i)<£+~l )
ence show that 7= + o 3 i '
(c) Separate into real and imaginary parts tan~'(cos 6 + iSin ). 8
6. (a) Test the convergence of — 6
: 2 3 4
Re 4 i | X _ (x>08&X # 1)
1.2 3-4 5.6 7-8
333
xX“y“z Xy + YZ + ZX
b) if u= ; log —*—} 6
) iV 2 {xQ +VP+ 2
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then P.T. ox oy 37
(c) If y = 2X Cos%, then find vy,
7. (a) If o, B are the roots of the equations z2 Sin?(6) — Z Sin(6) + 1 = O then prove that—
(i) o2 + p" =2 Cos(n) Cosec"(0) _
(i) o" - B" = Cosec?"(0).
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(0 . Ha = tan_T[-)-(-—fL] then prove that —
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(c) Ifz=xlog(x +r) —r where r? = x2 + y2
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