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All the first 16 questions are compulsory. They carry 4 weightages in all.

1. The value of sinh O is

2. if the value of sinh xis - 4 then the value of cosh x is

d
3. Find ai— , where y = x sinh x - cosh x.
4. Examine whether Rolllle's theorem can be applied to the function f(x) = tan x for
the interval (0, = 1.

. . d L
5. General solution of the differential equation —a% =sin X is

6. A curve is defined by the condition that at each of its points (x, y), its slope is
equal to the square of the abscissa of the point. Express this in terms of a
differential equation.

d
7. Solve the differential equation d—i + 2xy = 0.

8. When we say that an integer is a common divisor of other two integers ?

P.T.O.
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9. if ged (a, d) = d, then ged (H' E) =

10. State True/False : If ajc and bjc with ged (a, b) > 1, then abjc.
11. Express sin 60 in terms of powers of sin @ and cos ¢.

12. Find the principle ampilitude of the complex number 1,

13. The value of ['0| is

14. State Dirichlet's conditions.

15, identity the objective function and constraints in the following optimization problem :
Maximize
Z = 3y + 4%,
Subject to the constraints
4x + 2%, < 80
2Xy + 5%, < 180
X{Xo > 0

18. Express the foliowing linear programming problem in the standard form :

-Maximize
Z = 7%y + 5%y
Subject to the constraints
Xy + 2)(2 < B
4x, + 3%, < 12
X5, %X > 0

Answer any 8 questions from among the questions 17 to 28. They carry 1 weight
each.

: x 1
17. Prove that cosh? 53 (coshx+1),

18. Verity Lagrange's mean value theorem for the function f(x) = e* on {0, 1}.

i
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18.

20.

21,

23.
24,

25.

26.

27.

28.

Find the general solution of the differential equation y"-y'-2y=0.

Verify that the tunction u = x® — y? is a solution of the two dimensional Laplace
o%u  du

equation Pl + Ey_z =0,

41 8+1
Find .| =— |.
[SQHJ

Find the g.c.d. of - 12 and 30 and express it as a linear combination of two
integers.

Show that 41 divides 220 - 1.

Calculate the value ¢ (360), where ¢ is the Euler phi-function.

Separate into real and imaginary parts the expression sin (X + iy).

2 y2

If sin (A + iB) = x + iy, show that + =1,
A+iBy=x+ ¥ cosh?B  sinh?B

Find all basic solutions of X; + X, + 3x; = 10 and 2x, + 3%, + X, = 15.

Find the Fourier series of f given by

() = {-—k, when — x<x<0

k  when 0<x<r aNd f(x+27)=1(x).

Answer any 5 questions from among the questions 29 to 36. They cany 2 weights each.

29.
30.

31.

Find the differential coefficient of (sin x)* + cos x1an x with respect to x.

tfy = (x2 - 1)", prove that (x> — 1) y, , o, + 2XY,, ~N{n+ 1) y,=0.

Solve the ditferential equation 4gx?2 ;f% +46% gy; +32.4y=0-
X
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32. Sol =3 her p“?"z* dq=§*z—
. Solve xp +yq = 3z, where p=——an v

33. Find the remainder obtained when 538 is divided by 11.

34. a) State Wilson's theorem.
b) Prove that 522 - 24n — 25 is divisible by 576.

1
35. Find ali values of (- gi)3.

36. Findthe Fourier series of f given by
f(x) = %,
where— n <X < andf(x) =f(x + 27} VxeR.

Answer any 2 questions from among the questions 37 to 39. These questions carry
4 weights each. '

37. Find the radius and height of the right circular cylinder of largest volume that can
be inscribed in a right circular cone with radius 6 inches and height 10 inches.
38. a) If pis a prime, then prove that aP =a (mod p) for any integer' a.
b) Show that n” —n is divisible by 42.

39. Soive the following problem graphically :
Maximize
Z = 3xq + 4%,
subject to the constraints
4x, + 2% < 80
2x, +5x, < 180
Xy, X5 > 0




