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7 questions out of 9. All questions carry equal marks.
1. a. If x and y are real, solve the equation ,i—y— W _
ix+1 3x+y
L 2— i3
b. Express the following in the form a + ib, 12/_
(5+5 marks)
2. Find the locus of Z given by
a.  WhenZis real;
zZ+2
b.  When 5 is purely imaginary.
(5+5 marks)
3. a. If a, B be the roots of x? — 2x + 4 = 0 prove that
nm
a™ + pn = 2ntt cos —-
b. Prove that if x =cosa +isina; y =cosf +isinf.
z=cosr +isinrand x +y + z = 0 then §+ §+ §=O
(5+5 marks)
4. a. Find the nt"* derivative of e* cos x cos 2x



If y =e™cs™'* prove that
(1 - xz)Yn+2 - (Zn + 1)x:yn+1 - (nz + mz)yn =0
(5+5 marks)
: . 3
Verify Rollis theorem if y = e*(sinx — cosx) in (%, Tn)
Verify Lagrange’s Mean Value theorem for
fxX)=(x—-1Dx—-2)(x—3)in (0,4).

(5+5 marks)

. 24+y? ou ou
If u =sin 1(x y) prove that x —+y— =tanu
x+y ox dy

0%u
0x0yodz

If u = e**find the value of

(5+5 marks)

Find the maximum and minimum values of
x3 + 3xy? —15x% — 15y% + 72x .

(10 marks)

The sum of 3 numbers is constant. Prove that their product is

maximum when they are equal.

Divide 24 into 3 parts such that the continued product of the first
square of the second, and the cube of the third may be

maximum.

(5+5 marks)

Expand sin® 0 cos? 6§ in a series of sine multiplies of 6 .

(10 marks)
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