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SECTION - |
All the first 10 questions are compulsory. They carry 1 mark each.

1. Suppose that a particle moves along a coordinate line so that its velocity at time
tis v (t) = sint. Find the displacement of the particle during the time interval,

D&,

2
2. Find the average value of f (x) = =3x2 -1 on [0, 1].
3. Evaluate [tan? x dx.
3]
4. Evaluate L E(x e 3) dydx )

5. Find the unit tangent vector at a point t to the curve ¥=acosti +asint] .

6. A particle moves so that its position vector is given by T (t) = acos ot i+ asin ot],
where o is a constant. Show that the velocity of the particle is perpendicularto T .

7. Find div F, if F-(x,y,2)=x%1 - 2] +yz.
8. Show that the field F = yzi + xzj + xyk Is conservative.
2 2

X
9. Find the area of the region enclosed by ellipse -?+}é-5 =1 by using Greens
theorem. 8

10. 1ff (x, y, z) = sinx + e + z, find VA.

P.T.O.
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SECTION - i

Answer any 8 questions from among the questions 11 to 22. These question carry

2 marks each.

11. Aballis hit directly upward with an initial velocity of 58 m/sec and is stuck at a point
that is 1 m above the ground. Assuming that the free fall model applies, how high

will the ball travel ?

12. Find the area of the region bounded above by y = x + 4 and the lower boundary is

y = x% and bounded on the side by x =2 and x = 4.

13. Evaluate | x2 sec? (x3) dx.

14. Find the volume of solid generated by revolving the region between y-axis and the

curve x = —, 2<y <4 about the y-axis.

<IN

15. Evaluate [[xy dxdy over the region R in the first quadrant of the circle x2+y2 = a2

16. Find the slope of the line in 2 space that is represented by the vector equation
r=(6-3t)i-(2-5t)]

17. Show that V? (Jj =0,where r=x*+y?+2°.

r

18. Findthe values a, b, csothat v = (x + 2y +a2)i + (bx - 8y - 2)] + (4x + cy + 22)k
is irrotational.

19. Find the directional derivative of f(x, y, z) = x3 ~xy2 - z at (1, 1, 0) in the direction of
2i -3j+6k
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20. Find the work done by a force F=xyi+yj-yzk over the curve
Ft)=ti+t?j +tk, 0<t<1,

21. Evalgate outward flux of the vector field F(x,y,z) = 7xi - zk across the sphere
G:X°+y2+272=9by using divergence theorem.

22. Evaluate | (x + y) ds over the straight line segment x =t, y = (1-1), z = 0 from
(0,1,0)to (1, 0, 0).

SECTION —1lI

Answer any 6 questions from among the questions 23 to 31. These questions carry
4 marks each.

23. Find the length of the curve x = acos?, y = asin®0.

dxdy
logy-

24. Change the order of integration and hence evaluate the double integral E E

25. Find the area enclosed by the lemniscates r2 = 4c0s26.

26. Using the idea of triple integral, find the volume of the solid enclosed by the
sphere x2 + y?2 + z2 = 4.

27. Find the radius of curvature at a point t for the helix
F(t)=acosti+asintj +btk, a>0,b>0.

28. Prove that curl (curlF) = grad div F — V?F.

29. Show that the integral jm’

(-1.5)

hence evaluate the integral.

3z2dx + 6xzdz is independent of the path and

30. Find :
a) The unit vector normal to the surface f (x, y, z) = x2 + y2 — z at the point
(2, -2, 3).

df
b) Maximum possible = at the point (1, 4, 2) of the surface f (x, y, z) =x2+y2—z.

31. Use spherical coordinates to evaluate fz l‘\‘;‘;"; ‘:‘““2“’2 22[x? + y? + 2% dzdydx-
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SECTION - IV

Answer any 2 questions from among the questions 32 to 35. These questions carries
15 marks each.

<. Find:

a) The area of the surface generated by revolving right hand loop of the
lemniscate r? = cos20 about the y-axis.

b) Find the volume of the region D enclosed by the surfaces z = x? + 3y and
z2=8-x2-y2

33. a) Show that HF -nds =1—52—1'II'°, where surface S is a sphere center origin
and radius r and F = x* +y*j + 2%k .
b) Show that [[r.n ds = 3V, where V is the volume enclosed by the surfaces S
and r is the position vector.

34. a) By using Greens theorem find the work done by the force field
F=(x?+ y?)i—-2xyj on a particle that travels once around the rectangle in

the xy plane bounded by x=0,x=ay=0,y=b.

b) Show that divergence of inverse square field F(r) = liCTF is zero.
r

35. a) Find the volume of the upper region D cut from the solid sphere p<1 by

T
the cone Qp=—-

3

b) Find the area of the surface generated by revolving the arc of the catenary

X
y= CCOShE from x = 0 to x = ¢ about the x-axis.




