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SECTION - I

All the lirst 10 questions are compulsory. These questions carry 1 mark each.

1. State De Moivre's theorem.

2. lf w is a non-real complex root of unity, what is the value of '1 + w + w2 ?

3. What is the geomekical meaning ol lhe average rate of change of a function
y = I(x) with respect to x over the interval [xo, x,] ?

4. State how the graphs of the lunctions t(x) = ex xn6 g1x) = lnx are related ?

^ 5, Define the hyperbolic sine function.

6. Write the Maclaurin's series of ex.

.4,
7. lf z = y3 - 3xy, lind la.

dy

8. State Euler's theorem on homogeneous functions.

9. Write a polynomial equation of least degree with integer coetficients having

-1 + i as one of its root.

10. State Descartes' rule ot signs. (10x1=10 Marks)

P.T.O.
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SECTION _ II

Answer any 8 questions from among the questions 11 to 22. These questions carry
2 marks each.

11. lf x=cos0 +isin0lind x'* | and y,- 1-.
x' '. 

x2

12. Expand cos40 in powers o{ cose and sine.

13. Find the graph of the parametric equations x = cos t, y = sin t, 0 <t < 27r.

14- Find the slope ol the graph ol y = x2 + 1 at the point (2, 5) and use it to lind the
equalion ofthe tangent line atthis point.

15. State the mean value theorem and give its velocity interpretation.

16. Find 9I if v = e' - e-' 
.dx ' e'-e'

17. Find the interval ol convergence and radius ol convergence ol the power series

1+x+x2+....

,1

18. Find the Taylor series for - about x = 1.

19. lf z=x2y, x=12, y =1s1;n6 
dz

dt

'20. ll u =x+ yandv = x-y, find the.1a.o51"n 9t'Y).
6(u, v)

21. Sofve the equalion 4x3 -24x2 +23x + 18 = O, given that its roots are in arithmetic

progression.

22. ll u, p, y are the roots of x3 + 3x2 - 2x^ 4 =0, find the equation whose roots

are s +3, p +3, y +3. (8x2=16 Marks)
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SECTION _ III

Answer any 6 questions lrom among the questions 23 to 31 . These questions carry

4 marks each :

23. Expand cos4O sins0 in terms of sines ol multiples ol e.

24. Separate tan-1(x + iy) into real and imaginary parts.

25. Assume that oil spilled from a ruptured tanker spreads in a circular pattern
^ whose radius increases at a constant rale ol2 ft/s. How fast in the area ol the

spill increasing when the radius of the spill is 60 ft ?

26. Show that the function f(x) =x5 +x+ 1, -co < X < co is invertible. Show that |'1

is differentiable on (-o, .. ) and find the derivative of l-1.

27. Find the lirst three non-zero terms in lhe Maclaurin's series lor lan x.

28. Show that a diiferentiable tunction f of the form z = f(ry) satisfies the equation

dz dzx--V- =0.6x'Ay

- 29. Use the method ol Lagrange multipliers to tind the maximum and minimum values

ol l(x, y) = xy subject to the constraint 4x2 + 8y2 = 16.

30. lf cr, p, y are the roots of the equation x3 - x - 1 = O, find the equation whose

roots are 1jg 1+ I 1+ v. Hence lind the vatue of t 1n o.
1- cr' 1- P' 'l- y " 1- ct

31. Solve the equation 6x4 - 25x3 + 37x2 - 25x + 6 = O. (6x4=24 Marks)
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SECTION - IV

Answer any 2 questions rrom among the questions 32 to 35. These questions carry
15 marks each :

32. a) Solve the equation xg + xs - x4 - 1 = O.

b) lf cos(x + iy) = cose + i sin 0, prove that cos 2x + cosh 2y = 2.

33. a) Find all absolute extreme of the function l(x) = x3 - 3x2 + 4 on the interval
(i) (-, . -). (ii) (0. 

". ).

b) A garden is to be laid out in a rectangular area and protected by a chicken
wire lence. What is the largest possible area of the garden if only 100 running
feet of chicken wire is available lor the fence.

34. a1 Suppose w =x2-y2+z2andx = psin gcosg,y= psin Osine, z= pcoso.

Find $ and tu.
0pffi

b) Locate all relative enremaand saddle points ol f (x,y) =3x2 -2ry +y2-dy.

35. a) Solve by Cardon's method x3 - 9x + 28 = 0.

b) Solve by Ferrari's method t' +2x3-7x2-Bx+12=0. (2x15=30 Marks)


