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Mathematics-I

Time: 3 hours Max. Marks: 70
Note: Answer ALL questzons in Part-A and any FIVE from Part-B

Part-A (10 x 2 = 20 Marks)
1. Define Rank of a matrix. '

2. Find the area of quadrant of the circle x> + y? = 1 in the first quadrant using double
integration.

3. Give an example of a series which is conditionally convergent.

4. Write the necessary and sufficient condltlons for a function of two variables f(x,y) to have
maximum or minimum.

5. Define the Envelope of a curve.

n?+3
né+s

6. Test the convergence of the seriesz
n=1

7. Define the Jacobins in Cartesian coordinates in two dimensions.

8. Find the Eigen values of matrix A = ‘;‘ g]

9. Evaluate fol f; e¥/* dy dx

10. Expand the function sin™'x in powers of x upto three terms.

Part-B (5 x 10 = 50 Marks)
(All bits carry equal marks)
3 -1 1
11.a) Find the Eigen values and Eigen Vectors of 4=}-1 5 -1

I -1 3

b) Reduce the quadratic form 2x;x, + 2x,x3 — 2x,x3 to canonical form by Orthogonal
transformation.

X . % % x™
12. a) Te;t the convergence 1+ . + ry + i R T o T
. si in2 in3
b) Prove that the series Sllr;x — 5123 =+ 5123 .. converges absolutely.

13.a) Find the radius of curvature at the point (a,0) of the curve y*x = a® — x3

b) Find the evolute of the parabola y? = 4ax.

14.a) If u(x,y)=x"Tan™ (1) ~y*Tan™ [f—}x >0,y >0 , then find
x y
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b) Find the maximum and minimum values of the function f(x,y) = x3 + y® — 3axy
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15.a) Change the order of integration f03 N *Y(x 4+ y) dx dy hence evaluate it.
b) Evaluate fol f: f:+y(x +y+2z)dzdydx

16.a) State Cayley-Hamilton theorem and using this theorem find the inverse of
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b) Define i) alternating series  ii) Conditional convergence of a series. Also
—1 )1
test the Absolute convergence of the series Yn=y (nlz)—1

17. Answer any two of the following:

a) Do the functionsu = i;v B i functionally dependent? If so, find the relationship
y x—y
between them.
b) Define i) radius of curvature ii) circle of curvature iii) centre
of curvature of a point P on a curve y = f(x). Also define the Evolute of a given curve

'
4 3x-6
c¢) Draw a rough sketch of the region of integration j j f(x ).
) -1x2-10
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