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1. (a) Find the complex number 'z' if arg(z+ 1) ::;; and arg(z -1 ) ::; 237t

(b) If z is.a real no. then show that -

(i) Sinh-1 (z) = 10g(~+ Jz2 + 1)

20

(ii) Cosh-1(z)::; 10g(z+~

(c) If z ::; tan (y + ax) + (y -ax)3/2

a2z 2 a2z
then show that _2 = a _

2
ax ay

(d) If da -" -
&

db - -b-=uxa -=ux
dt dt

then P.T. ~t [a x"5] = IT x (a:x 5).

2. (a) If y::; 1 2 .~, find Yn'1+x+x +x
6

(b) A rectangular box with open top has volumeV.Find the dimensions of the box requiring. .
least material.

(c) If z ::; f(x, y), x ::; eUcosv,y = eUsinv
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3. (a) Find the directional derivative of ~= x4 + y4 + z4 at point A (1, -2, 1) in the direction
of AS where B is (2, 6, -1), Also find the maximum directional derivative of ~ at
(1, -2, 1).
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(b) F

'
d b

'
f 0

a sin x + Sin x
In a, I X~ = -

. . x3 3
(c) If Cosa + Cosp + COSy= 0 and Sin~ + Sinf; + Siny = 0 then P.T.

3
(i) Sin2a + Sin2fJ + Sin2y = Cos2a + C~s2~ + Cos~/.= "2

(ii)Cos(2a) + Cos(2P) + Cos(2y) = 0

(iii) Cos(a + J3)+ Cos m + y) + Cos(y + a) = 0
(iv) Sin(a + p) + Sin(~ + y) + Sin(y + a) = 0
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4. (a) If z = f(xt y), x =eU + e-v, y = e-u - eV
az cJz az az

P.T. au - av = xax - yay .

(b) If Cosec (: + iX) = u + iv then PI.

(u2 + v2)2 = 2(u2 - v2)

-"". 6
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(c) P.T. V'x
(a ~ f )

= (2 - n)a + n(a. f)f
r rn rn + 2

8

5. (a) Using Maclaurin's Series,

1 2 1 4 1 6
Prove that log(secx) = - x + -x + -x +........'- 2 12 45

(b) Show that b - a < tan-1 (b) - tan-\a) < b - a
1 + b2 1+ a

6

6

1t 3 -1

(
4

)
1t 1

Hence show that - + - < tan - < - +-
4 25 3 4 6

Separate into real and imaginary parts tan-1(cos 8 + iSin 8).

--....

(c) 8

6. (a) Test the convergence of -

x x2 x3 x4
- + - + - + - + (x > 0 & x *- 1)
1.2 3.4 5.6 7.8

6

x3y3z3

(xy

+ yz + zx

)
(b) If u = + log

. x3+l+i i +l+l.

au au au
then PT x - + y- + z- = 6u

. . ax Oy az .
(c) IfY=2x Cos9x, then find Yn'
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7. (a) Ifa, p are the roots of the equations z2 Sin2(8) - Z Sin(8)+ 1 = 0 then prove that-
(i) a2 + pn =2 Cos(nSf Cosecn(S) .
(ii) an. pn =Cosec2n(8).

(

x3 + y3

)
(b) If u = tan-1 then prove that -

x-y

6 .......
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(c)

2 a2u a2u a2u
x ~ + 2xy - + y2 ~ = 2Sin(u) Cos(3u)ax axay ay
If z =x log(x + r) - r where r2 = x2 + y2

. a2z a2z 1
Prove that - (I) - + - = -

ax2 ay2 x + r

8

a3z

(

X

)(ii) ax3 = - ~ .


