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MA101: CALCULUS

Ma,r. Marks: 100

PART A
(Answer AA Questions and each carries 5 marks)

l. a) Test the convergence of Zi.=r#

b) Test the conve.rgence of f,f=1fr

a) Find the slope of the sphere x2+f+*:l in the y- direction n(X,!,3r).

b) Find the critical points of the function (x,y) :2*yo3-f .

a) Find the velocity at time F n of a particle moving along the curve

i19 = "trt i + etcostl + t &.

b) Find the directional derivative of (x,y) - xev-ye* at the point p(0,0) in the

direction af 5i -2i.

4. a) Changethe order ofintegrarion in f tff ffr,y)dxdy.

b) Find the area of the region enclosed by ),- *' and y: x.

5. a) Findthe divergenceofthevectorfieldf(x,y,z) :*ry i +2fzj+ 3zk.

b) Find the work done byF= *y i + x3jon a particle that moves along the

curve f=r nom (O,O) to (0,1).
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6. a) using Green's theorem to evaluate I, 2 ry dx * (x, + x) dy where c is the

triangle with vertices (0,0), (1,0) and (1,1). e)

b) use stoke's theorem to evaluate I F. dr where F : g-2y)i + (y-z)j+ (z-x) &and

c is the circle x2+f : a' io the xyplane with counter clockwise orientation

looking down the positive z- axis. (3)
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PART B

MODULE I (AnswerAny Two Questions)

a) Test the convergence of the following series

9. Find the Taylor's series of f(x) : x sinx about the point x: |.

A

7.

10.

11.
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(s)

.\ st@ (k+4)!
r) Lk=L a-11r1 a*

ii) xtz (*1TJ-

Use the altemating series test to show that the series lf=1(-1;L*t g converge.
k(k+1)

(5)

(5)

MODULE fl (AnswerAny Two Questions)

Find the local linear approximation L to (x,y) = ln (xy) at P(1,2) and compare the

error in approximating f by L at Q(l.01, 2.01) with the distance between P and Q. (5)

Show that the firnction f (x,y) : 2 tan't (y/r) satisfies the Laplace's equation

azf +azf _o
|xz dyz

12. Find the relative minima of (x,y) = 3xz-2xy+f-8y.

is -5 and that llv/(3,-z,t)ll:5. Find V f (3,-2,L).

MODULE N (AnswerAny Two Questions)

16. Evaluatetheintegral ti thex3 dxdy byreversingtheorderofintegration. (5)

17. Evaluate I: t{' Ilrz ax ay.

18. Find the volume of the solid in the first octant bounded by the co-ordinate planes and

the plane x*2y*z:6. (5)

(5)

(5)

MODULE IA, (AnswerAny Two Questions)

13. Find the unit tangent vector and unit normal vector to i: 4 cos tl + 4 sin tj + t k att=f,
(s)

14. Suppose a particle moves through 3- space so that its position vector at time t is

i = t i+ fi + f ft . Find the scalar tangential component of acceleration at the time F1.
(5)

15. Giventhatthedirectionalderivativeof(x,y,z) at(3,-2,1)inthedirection of 2i-j -2k

(s)

(5)
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MODULE Y (AnswerAnv Three

19. Let i= xi +yj+ zk and let r = lli ll and f be a differentiable
o
-:,showthatvf(r)=t+i.

20. Evaluate the line integral [, [-y dx + x dy]

t

alongf= 3x from (3

21. ShowthatF'(x,y):(cosy+ycosx)t+(sinx-xsiny)7 isaconservativevectorfield.

Hence find a potential funcfion for it. (5)

22. Show that the integral I Q ld tuc + x3d dy ) is independent of the path and hence

evaluate the integral from (0,0) to (3,2). (5)

.23. FindtheworkdonebytheforcefreldF':xyi+yzj+xzkonaparticlethatmoves

alongthecurve C:i1q=s i+( j+t3k where 0St<1. (5)

MODULE YT (Answer Any Three Questions)

24. Use Green's theorem to evaluate the integral J (x cos y dx -y sin x dy) where

C is the sqrulre with vertices (0,0), (rc,O), (n zr) and (0,r). (5)

25. Evaluate the surface integral [" [ ,, ds where o is the portion of the

cone z : JW between the planes z= | andz=3- (5)

26. Use divergence theorem to find the outward flux of the vector field F-: 2x i + 3y j + z2 k

across the unitcube x =0, x= l,y:0, y: l,z:0 andz= l. (s)

27.lJse stoke's theorem to evaluate the integral I, F.di where F= (r-v) i + (y-z) j + (z-x)k

and C is the boundary of the portion of the plane x+y+z: I in the first octant. (5)

28. Use Stoke's theorem to evaluate the integral [, tr.di where f :22 i + 3x j + 5y k and,

C is the boundary of the paraboloid,x2+f+z: 4 for which z > 0 and C is positively

oriented. (5)
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