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Time: 3 Hours

Max. Marks: 80
Instruction: Answers should be written completely in English
SECTION - A
L. Answer any ten of the following: (10x2=20)
1. Define rank of a matrix.
1 3 -2
2. Find the rank of the matrix by reducing to row reduced echelon form 2 -1 4|
1 -1 4

3. Find the eigen values of the matrix A=[i ';1]
4. Find the n" derivatives of the function y = log(4x + 3).

a2y 02y
— .3 3 _ _—
5. Ifu=x*+y*—3axy, show that axdy = ayax

6. State Eulers’s theorem for a homogeneous function.

L in
7. Show that [Z sin®x cos*x dx = -

ki
8. Evaluate [2 cos®x dx.
9. Write the formula to find the volume generated by the curve y = f(x) revolving
about the y-axis.
10. Find the equation of the sphere whose centre is (1,~2, 3) and radius is 4 units,

11. Write the equation of the right circular cylinder with radius 2 units and the axis is the

lineZ=2=
n 2

- N




SECTION - B

" (3x5=15)
- Answep any three of the following
02 3 4
- | | . ’ 5 4|
- Find the rank of the matrix by reducing it to normal form [i g 13 12

14. Test the following system for consistency and hence solve:
3I+Y+Z=B;-—x+y-2.z=—5;x+y+2=6§_zx+2y_32:—7-
I5. For what valyes of A and p, the equations
x+23’+2=8;2x+y+3z=13;3x+4y—1z=u
have (i) no solution, (ii) unique solution and (iii) infinitely many solutions.
16. Find the eigen values and the corresponding eigen vectors of the matrix
10 —1
=l 2 7]
2 2 3

17. Verify Caley — Hamiltop theorem for the matrix 4 = [:13 ﬂ and find it’s inverse.

SECTION - C

III. Answer any three of the following (3x5=15)
18. Find the n™ derivative of sin?x cos3x .

19.1f y = (sin™" x) ? show that (=% )ym2 = @n+ tyns - n yn =0,

20.1f z = sin(ax +y) + cos(ax - y) prove that % — 22z
ax? ay?

2L.1f u=2xyandv =x2 - y2 and x = rcos0, y = rsinf prove that%((u—'? = —4r3
r.8) )

22.Mfu+v=e*siny,u—v=e*cos f'(u.v).
Y cosy find 3(x.y)

SECTION -D

IV. Answer any three of the following (IX5=15)

23. Obtain the reduction formula for J sin™x dx, where n is a positive integer.

24. Evaluate j': x*Vax — x2dx.




-r

- . m " 4
25, Evaluate Snx

-0 Ll‘tl‘.\\‘-‘" X.
.‘ -~ - Y
26. Find the length of the asteroid y /3 t yz'lil = ul"{i‘
27. Find the surface area of

a hemisphere of (he radius ‘a’

SECTION - g

V. Answer any three of the following

(3x5=15)
28. Find the equation of the sphere passing through the following points
(0,0,0), (0, 1,-1), (1,2, 0) and (1,2,3).
29. Find the tangent plane to the sphere x? + Y2+ 2% —4x + 2y — 62+ 5 = 0 which is
parallel to the plane 2x + 2y — z = 0,

30. Derive the equation of right circular cone in its standard form x2

+y? = z2%tan’a.
31. Find the right circular cylinder generated by revolving the line
2 2 -1 2

-1

32. Explain the equation of hyperboloid of one sheet with properties.
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