
RegNo.: 00000MA1011218u?me:

APJ ABDULKALAM TECHNOLOGICAL TII{IVERSITY
B.Tech Degree Sl (S,FE) 52 (S) Examination May 2022 (2015 Sche

Course Code: MA101

Course Name: CALCULUS
Max. Marks: 100 Duration:3 Hours

PART A
Answer all qaestions, eoch cawies 5 marks. Marks

1 a) Examine the convergence of lf=. 1 
Q)(ln(k+r))k

b) Find the Taylor series expansion of /(r) = xcos x at x: 7r., upto third degree (3)
term.

2 ai Compute the toral differenriai izol z:xev' . {Z)

b) Find the slope of the surface -jZ, + Zy in the y-direcnon at the poinr (4,2) (3)

3 a) Find the velocitv and acceleration at time e2 of a particle moving along the

curye r(t) = tiit' j-:t=k-. {2\

Find the normal to the surface vz+xz+xv = c ar the point (-1.2.3)-

ill
Evaluate ! [ ["**Y+t dtr7,d=

(3)

(2)

b)

.+ a)

UUU

b) ?t sin.
tvaluate JJ ' d*d, wherc R is the triangular region bounded by the x

RX
axisy:xand x:1.

5 a) find the yqfip of constant c so that F : 1Zx - ay)t + (cy - 3z)1 +(4y.- 5)E is.'.!

solenoidal. Q)

b) The function f (x,y) = xy + yz * Vx-is a_potential function for the vector field,

F.Find the vector field F . 
- '-; (3)

6 a) Use divergence theorem to find the outu,ard flux of the vector field

F(x,y,z) : 2x i + 3y j + zzk across the unit cdbe bounded by the coordinate (2)

planes and the planes ,6 : !,! = 1- and z : 'J..

. b)- Using Greens Theorem evaluate {, f dx+x2dy,C is the

veftices (0,0), (1,0), (1, 1) and (0, 1)
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r PARTR.
Module I

Answer any two questions, each carries 5 marks' i

7 Firrd the interval of convergence and radius of convergence of )f=, + (5)

8 ct eck the convergence of the infinite series Z|=t'$' (5)

9 ctreck the convergence of the alternating series fer!#g' (5)

Module 1I
Answer any t|rto questions, each carries 5 marks

l0 Let f be a differentiable function of one variable, and let w: f(u), where u:
\

x+2y+3z.Showthat #.#*#=6X' 
(s)

I I Find the local linear arroroximation L(x -y) of f(x -y) -+ at the point
'l x'+Y'

p(4.3).Compare the error in the approximation to f by L at the point (5)

0(3.92,3.01) with the tiisiance betu'een P and Q'

i2 t*":" all relative extrema and saddle points of ./ (x,-v) : {xv - x' - yo (5)

iVlodule I II

Answer unt nro questions- eqch carries 5 marks'

13 Find the directional cierivative of f (x,l) -- Jry at (1,4) in the direction of

the un|t vector tbat n'lakcs an anglc ;7, t'rth posltlvc x-axls'

14 ) )t+ 
A particle moves along a curve x =ZtL'! = lL -4t'z =3t -5 where t is the

time. Find the compon€nt of acceleration at time t : I in the direction of (5)

i -3i +2k
15 $he motio*sf,a particle is given by r(t)= i+2( ifit.k. Compute

a) Scalar and vector tangential component of acceleration at Fl. (5)

b)ScalarandvectornormalcoqP-ltofaccelerationatFl
j\{odule lV

Answer flrty trro questions, esch carries 5 msrks'

l6 Use double integral to find the area of the region enclosed betu'een the parabola (5)

J'r = --tr' and the line 4Y - x = 5 '

17 E'aluare I: !:re-v' dy d"x ;by re'ersing the order of integration. (5)

lS Find the volume of the solid in the first octant bounded by the coordinate 
(5)

planes and the Planex+2Y+z:6

(5)
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. Module V .'

Answer ony three questions, each carries 5 marks.

If v0 : 2xyz3i f xzz3i * 3x2zzyk find 0

Use line integrals to find the area of the triangle with

\
/{\
\J'

vertices

2l

(0,0), (3,0), (0,2) (5)

Evaluate I, xdx - yzdy * ezdz where C is given by
x=t3,yJ -t,z:t2,1 <t<Z (5)

Find the work done by the force F :2x!3 t+ (1 +3x2y217 along any path

joining (0,0) and (1,2) (5)

(5)

(s)

22

I '23

,il

Show that I[],(lZr'""dt + x3evdy is independent of path. Hence evatuate

1(3,2) 2-Zoyiv _L v3o!A'r(o.o) '^
ll{odule VI

Answer any three qaestions, each carries 5 marks.

Using Gauss divergence theorem .evaluate i[, f .ndsfor F =(x2 -yz)i+
ty= - x4j + iz2 - xy)k taken over rhe rectangular paraiieiepipe<i enciose<i

by r:0,x=a,y=0,y=b, z=O,z=c

Use Stoke's theorem to evaluate {, Ata, * *zxdy + xydz) where C is the

^..-.^--2. -.2 -. ---.2lurvl4 7t -ttL-l

Using Green's theorem evaluate I, {rl + yz)dx + xz dy where C is the

boundary ofthe region bounded by y = x2 andx: y2

Find the mass of the lamina that is the portion of the cone z =t.v.i .'F

between z : L and,z J 3 if the density is 0(x,y,z) = x2z

28 Evaluate the surface integral [!" f {t,y,Ids where f (x,y,z) = xy, o is

the portion of the plane x * y * z :2 in the first octant-

(5)

,<\
tJ,

z4

25

26

27
(5)

(s)

*X*r&

Page 3 of 3


