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MA 9111 MATHEMATICS-I 

Time: 3 hours Answer AH Questions Max Marks: 100 

Part A (10x2=20) 

( \ 2 - 3 ^ 

1 . If A = 0 3 2 

v 0 0 -2 j 

then find the eigen value of [A - 3 / ) 2 

2. Wri te the matr ix of the quadrat ic fo rm 4x ,x 3 + 2x2x3 + x3

2. 

3. Test the convergence of the sum —+—+—+—+... 
1.3 3.5 5.7 7.9 

3 4 5 
4. Discuss the convergence of the s e r i e s 2 - - + y - - + ....-.,«>. 

5. If x +y =3axy,find 
ax 

6. Find the Jacob ian 

d(u v ) 2 2 

' -,whereu-x -y ,v=2xy andx = rcos0,y = rs'mO. 
d(r,0) 

9 1 
7. Compu te P(—, —). 

8. W h e n does the improper integral of first type converge? 

of integration I I f(x,y)clxdy 9. Sketch the region of integratio 
0 x 

\\-xx+y 

10. Evaluate 

1 l — XA-ry 

IIJ ez dxdydz 
0 0 0 



Part B (5X16=80) 

11 (i) F ind the E igen value and Eigen vectors of the matr ix 

- 4 - 7 ^ 

7 - 2 - 5 

v 10 - 4 -6; 

(ii) Using Caytey- Hami l ton theorem f ind the inverse o f 

fl 0 3 ^ 

A = 2 1 - 1 

1 - 1 1 

12(a) (i) Test for convergence of the series ZJ n2 + ^ 

(ii) Test the series for Condit ional Convergence 

\ - - l ( i + 2)+-^a + 2 + 3)--!r(l + 2+3+4)+....oo. 
2 j 3 j 

[OR] 

12(b) (i) Discuss the convergence of the series l + r r + 7 7 + . 4 

2! 3! 4 ! 
+ — + — 

2 2 3 3 4 4 

. . 0 0 . 

(8+8) 

(8+8) 

x2 x3 xA 

(ii) Test the ser ies x ~ ^ + ~j^~~^4+*or a D S o l u t e convergence. (8+8) 

13.(a) (i) Find the max imum or min imum vales of 3x2 - y 2 +x3 

(ii) If u = f { x l - y 2 , y 2 - z 2 , z 2 - x 2 ) find 
1 du 1 du 1 du 

• + • 

x dx y dy z dz (8+5) 

[OR] 

13.(b) i) Expand ex smy jn powers of x and y as far as terms of the third degree , 

(ii) Find the shortest and longest distance f rom the point (1,2,-1) to the 

sphere x 2 + y 2 + z 2 = 2 4 . (8+8) 
[P.T. 



1 J 

14 (a) (i) Evaluate J - = = 
o yj\-x 4 

<ii) Show that P ( m + l > n ) = ^ n + 1 ) = ^ > . ( 8 + 8 ) 
m n m + n 

[OR] 

14. (b) (i) Evaluate J 

(ii) Show that rf 

w

 0 v (l + m)"*' < 8 + 8> 

15. (a) (i) Change into polar coordinates and evaluate 
o o 

1 2-x 

<JU uu 

\\e-{x2+y2)dydx 
o 
1 2-jt 

J J xydydx. (ii) Change the order of integration and evaluate J J J J ' (8+8) 
0 x2 

[OR] 

15. (b) (i) Find the area between the curves y2 = 4 x and 2x - 3y + 4 = 0 . 

r r r dxdydz 
(ii) Evaluate J J J ^ 2 2 + z 2 throughout the vo lume o f the sphere 

2 . 2 , 2 2 
x +y +z =a . (8+8) 

****** 


