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Instructions:
Attempt all questions from Section A (each carrying 4 marks); all questions from Section B (each carrying 8
marks) and all questions from Section C (carrying 20 marks).

Section A
( Attempt all questions)

T 1
1. | If y = sinnx + cosnx, prove that Zx{ =n"[1+ (—1)" sin 2nx]z. [4] CO2

If 4, —7 and 3 are the Eigen values of a matrix [A];y3 , then find the trace and the

2. | determinant of the matrix. [4] Cco1
Find a unit vector normal to the surface x3 + y3 + 3xyz = 3 at the point

3. [4] COo3
(1,2,-1).

4. | Find the divergence and curl of the vector V = xyz i + 3x2y j + (xz% — y22)k. [4] CO3
5. | Find the coefficient a, for f(x) = sin®x fromx = —m to x = m. [4] CO4
SECTION B
(Q6-Q8 are compulsory. Q9 and Q10 have internal choices)

2 1 1 3
6. | Using Cayley-Hamilton Theorem find the inverseof A =10 1 0. (8] Co1
1 1 2

Taking vertical strip, evaluate ffR f(x,y) dx dy over the rectangle R = [0, 1; 0, 1]

x+y, ifx? <y <2x?
" | where f(x,y) = { yO otherW}i]se ' 18] co2

g | Evaluate f0°° f0°° e~ (**+%) dydx by changing into polar coordinates. [8] co?2




Evaluate ffR x2dxdy , where R is the region in the first quadrant bounded by
xy=16, x =y, y=0and x = 8.

OR

JA-x2) /(1-x2-y2) 1
fo fo dedydx

Evaluate [ 01

[8]

COo2

10.

Show that the force field F  given by F = 2xyz2 i+ (x2z2 + zcosyz)j +
(2x%yz + y cos yz)k is irrotational. Find the scalar potential and the work done by

F from any path from (0,0, 1) to (1,%, 2).

OR

Using Green’s theorem, evaluate [. (x*ydx + x*dy) where C is the boundary
described counter clockwise of the triangle with vertices (0, 0), (1,0), (1,1).

[8]

CO3

SECTION C
(Q11 is compulsory. Q12A and Q12B have internal choices)

11.A

Evaluate [f A7 dS, where A = z1+ x j — 3y?z k and S is the surface of the
cylinder x2 + y? = 16 included in the first octant between z = 0 and z = 5.

[10]

CO3

11.B

Obtain the Fourier series of to represent f(x) = x?, — < x < m. Sketch the graph

of £(x).

[10]

CO4

12.A

Apply Green’s theorem to evaluate [. [(2x* — y?)dx + (x* + y*)dy] where C is
the boundary of the area enclosed by the x axis and the upper half of the circle
x2 + y2 = g2

OR
Show that F = (2xy + z3)i + x2] + 3xz2k is a conservative force field . Find the

scalar potential. Find also the work done in moving an object in this field from
(1,2,-1) to (3,1,4).

[10]

CO3

12.B

Find the Fourier series to represent the function f(x) given by

x for 0<x<m
m—x form<x<2m

fo =1,
OR

Test the convergence of the following series:

1 3 5

(I) 1.2.3 2.3.4 3.4.5
1 4

(i) —— b ——— o
4.7.10 7.10.13 10.13.16

[10]

CO4
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1 |Ify =Gt a), find 22 [4] | coz
2. | Obtain the Eigen values of A% where A = [i g . [4] Co1
3. | Find a unit vector normal to the surface x?y + 2xz = 4 at the point (2, —2, 3). [4] COos3
4. |ff=xi+yj+zk, findV.7andV x 7. [4] CO3
5. | Find the coefficient a, for f(x) = sin®*x cos?x fromx = —w to x = 7. [4] CO4
SECTION B
(Q6-Q8 are compulsory. Q9 and Q10 have internal choices)
Employing elementary row transformations, find the inverse of the matrix
01 2 [8]
6. A=11 2 3 co1
31 1
Evaluate ffR e**Ydx dy, where R is the region which lies between two squares of
7. | sides 2 and 4 with center at the origin and sides parallel to the axes. [8] COo2
2 (2x=x2) xdydx . .
8. Evaluate [ o ) o Torss by changing to polar coordinates. [8] CO2




Using the transformation x — y = u and x + y = v, evaluate [f, sin (%) dxdy,

where R is bounded by the coordinate axes and x + y = 1 in first quadrant.

9. OR [8] CO2

Evaluate [ (2 [V dydxdz
Show that the vector field F given by F = (x% — yz)i + (y% — zx)j + (22 — xy)k
Is irrotational. Find the scalar potential.

10. OR 8] | cos
Evaluate [, 2xyz®dx + (x?z* + zcos yz)dy + (2x*yz + y cos yz)dz where C is
any path from (0,0, 1) to (1% 2).

SECTIONC
(Q11 is compulsory. Q12A and Q12B have internal choices)

11 A | Evaluate ffo A.7dS, Wherfa A= gx +y2)i — 2xj + 2yzk and S is the surface of [10] | cos
the plane 2x + y + 2z = 6 in the first octant.

11.B | Obtain the Fourier series to represent f(x) = i(n —x)?intheinterval 0 < x < 2m. | [10] CcoO4
Evaluate fc [(y — sinx)dx + cos x dy] where C is the triangle formed by y = 0,

s 2

X = PY y = ;X

12.A OR [10] | CO3
Using Green’s theorem, evaluate [ (x*ydx + x*dy) where C is the boundary
described counter clockwise of the triangle with vertices (0, 0), (1,0), (1,1).
Find the Fourier Series for the function f(x) = x + x?, -t < x < 7.

12B. OR [10] CO4

Expand f(x) = x as half range (i) sine series in 0 < x < 2, (ii) cosine series in
0<x<2.




