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PART A - (10 x 1 = 10 Marks)

1 1
If the Eigen values of the matrix A= {3 } are 2, -2 then the Eigen values of AT are

-1

(8 == (b) 2, -2 () 1,-1 (d)1,3

If 0, 3, 4 are eigen values of a square matrix 4 of order 3 then |A| =

(@) 12 (b) 0 (©) o (d) %
Examine the nature of the series / + 2 +3 +4+ ......... +n+...0
(a) divergent  (b) convergent (c) oscillatory (d) linear

D’ Alembert’s test is also called
(a) Ratio test (b) Root test (c) Abel’s test (d ) none of these




5. The radius of curvature of the curve y =e*at (0,1) is

(a) 242 (b) 2 (c) 2 (d) 243
6. The envelope of the family of lines y = x + a/m, m being a positive integer

(a) y? = dax (b) x* = 4ay (€) X2+ y? = a2 (d) xy = a°

7. Letuandvbe functions of x, y and u=e"'.Then u andv are

(a) Functionally dependent (b) Functionally independent

(c) Functionally linear (d) Functionally non-linear
8. A stationary point of f(x,y)at which f (x, y)has neither a maximum nor a minimum is
called

(a) Extreme point (b) Max-Min point
(c) Saddle point (d) Nothing can be said

ava?-x?

9. The value of j Idydx is
0 0

2 2

a’ ra a
@ =, (0) = © = (d) =a’
10. The value of the double integral [ J." v dr d@ is
(a) 7 a2 (b) =& (c) = (d) 7 72

2 2

PART - B (5 x 2 = 10 Marks)

0 -1
11. Write down the quadratic form corresponding to the matrix A=| 5 1 6
-1 6 2

12. Test the convergence of the series f“% by D’ Alembert’s Ratio test.
TN

13. Find the radius of curvature of the curve y=e*atx =0.

14. 1f x=u? —v? and y=2uv, find the Jacobian of x and y with respect to u and v.

15. Indicate the region of integration of _[ xdydx .
0

™ ‘X,\,'—.x
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PART - C (5 x 16 = 80 Marks)

2 -1
16. (a) (i) Using Cayley-Hamilton theorem, find A* forA=| 0 2 0 (8)
-1 0 2
2 21
(if) Find the eigen values and eigen vectors of A=|1 3 1 (8)
1 2 2

Or

(b) Reduce the Q.F x® +y?+z° —2xy—2yz —2zxin to a canonical form by an orthogonal
transformation. (16)

3 5

17. (a) (i) Test the convergence of the series + + +... (8)
123 2.3.4 3.4.6
X x? x®
(i1) Examine the convergence of the series - -+ 5= (X>0) (8)
1+x 1+x° 1+X

Or

(b) Prove thatif b—1>a >0, the series 1+§+a(a+1)+a(a+1)(a+2)
b b(b+1) b(b+1)(b+2)

+..... converges.

(16)
18. (a) Prove that the radius of curvature at any point of the cycloid
x=a(@+sind);y=a(l—cosb) is 4acosg. (16)

Or

2 2
(b) Considering the evolute as the envelope of normals, find the evolute of X—2+;'—2 =1.
a

(16)
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19. (a) If u is function of x and y; by changing to polar form with x = r cos 6,y = r sin 6,

2 2
showthata—u du_du tou, du (16)

x> oy ok ror Y

Or
(b) (i) If g(x,y)=w(u, v), where u=x*—y 2 v = 2xy, then prove that

s e ©

(if)  Find the Jacobian of yy, y,, ys with respect to x;, X,, Xgswherey, = Xj:3 Y, = X>1<)2(3 ,
=t ®)

20. (@) (i) By changing in to polar coordinates, evaluate_zjj N dxdy . (8)

(i1) Find the volume of the tetrahedron bounded by the planes§+%+§=1, x=0,y=0
andz=0. (8)

Or
(b) (i) Evaluate jj 2°ds , where is S is the positive octant of the surface of the sphere. (8)
S

(i) Evaluate m xyzdxdydz , where V is the volume of space inside the tetrahedron

bounded by the planes x =0,y =0,z =0and X PR +E_1 (8)
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