: 12 -3 -4
29. Rowreducethematrix|1 3 1 -2]|.
2 5 -2 -5

30. Solve (D?-3D +2)y =sin3x.
31. Define Bernoullis and Legendres equation with examples.

(6 x 4 = 24 Marks)
SECTION - IV

Answer any two questions. These questions carry 15 marks each.

32. Verify Strokes theorem when F =(2x — y)i — yz?j - y?zk around S where S is
the upper half surface of the unit sphere x2 + y? + z2 =1 and C is its boundary.

33.. Solve (2x -3y +1)dx + (By —4x +3)dy =0.

2 ~1 1
34. Diagonalisze thematrix | -1 2 -1/|.
R
. 3 d2y 2
35. Solve by using the method of variation of parameter iy +a“y =cos ax.
_ o

(2 x 15 = 30 Marks)
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SECTION — |

All the questions are compulsory. They carry 1 mark each.
1. Find the gradient of the function F(x, y, z)=7x? +9y? + 7xyz.

2. Prove that for any scalar function F(x,y,z) whose second partial derivatives are
continuous, prove that curl (gradF)=0.

3. Find the general solution of-z—‘:: = (1 + xz)(1 + yz).

4. Form the differential equation of the family of circles touching the » axis at the
origin.

5. Find the Wronskian of sin x, sin 3x.

6. Find the general solution of the differential equation ydx — (x + 2y2)dy'= 0.

P.T.O.



1 2.3
7. Findtherankof {4 8 12].

2 4 6
-1 00
8. Find the eigen valuesof | 0 2 0.
k008
| Bl
9. Evaluate the determinantof | -2 -1 0
1 2 -3

10. Find the average value of f(x)=x® on (-1, 2).

(10 x 1 = 10 Marks)
SECTION - i

Answer any eight questions. These question carries 2 marks each.

11. If F= xi + yj + zk , then prove that div 7 = 3 and curl 7 =0.

12. What is the matrix corresponding to / the quadratic form

X% +2y? —2xy + 3xz - 2yz + 227
13. Use double integral to find-the volume of the tetrahedron bounded by the
coordinate planes z=4-4x -2y .

2
14. Determine whether ax? + by?=1isa solution of xy%—~+ X(Z};J y-d—y— 0.
X2

156,15 (x2 — yz)dx+2xydy:0 is a homogeneous differential equation? Solve this
differential equation. '

16. Solve (ey + 1)cosxdx +eYsinxdy =0.

17. Solve _(y2 % 1)+ (x = y)%\)% =0.

2 ' S — 3420
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' 18." What is the complementary function of (D3 §30% - 4)y = xe~ %

19. Are the vectors (3,-2,8), (1,1,0), (1,0,1), (0,1,1) linearly independent.

20. If A is a nonzero eigenvalue of a nonsingular matrix A, then show that 1™ is an
eigen value of A™".

21. Find the complimentary function of (D2 + az)y =Cotax.
22. Represent the following equations in the matrix form y+z-2w =0
2x -3y -3z+6w =2

4x+y+z-2w =4

(8 x 2 =16 Marks)
SECTION — [lI

Answer any six questions. These questions carry 4 marks each.

-2<xx<0

23. Find the fourier series of the function f(x) of pericd 4 where f(x)
‘l 0<x<2

24. Find the area enclosed between the parabola y = %xz and the line y =2x.

25. Show that the integral of F=2xi +2yj + 27k is path independent. Also find the
integral over € from (0,0,0) to (2,2,2).

26. Show that F= (e cosy + yz)i+(xz e smy)j+(xy+z)k is conservative and
find a potential function for it.

27. Evaluate I ﬂdcﬂ where R is the triangle in the xy-plane bounded by the

x-axis, the line y = x and the line x=1.

28. Integrate f(x,y,z)=Xx++/y -z over the path from (0,0,0) to (1,1,1) given by
r(t)=ti -t?j,0<t<1. |
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