Reg No.:

Max. Marks: 100

(3]

00000M A1011218b2me: iz

b)

b)-

l

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY |
B.Tech Degree S1(S,FE) S2 (S) Examination May 2022 (2015 Scherke?

p 3

Course Code: MA101
Course Name: CALCULUS

PART A
Answer all questions, each carries 5 marks.

. p !
Examine the convergence of },;_; ntka 1)k

Find the Taylor series expansion of f(x) = xcos x at x = 7., upto third degree
term.

Compute the total differential dz of z=xe*".

Find the slope of the surface z=,/3x + 2y in the y-direcuon at the point (4,2)

Find the velocity and acceleration at time t=2 of a particle moving along the
o 1

curve r(t) = Iijtz, -33:’(

Find the normal to the surface yz+xz+xy = c at the point {-1,2.3).

‘Evaluate

gAY tE dxdvd-=

) ey
o) — —
C) ey o

sinx
Evaluate _[ _[ ——dxdy where R is the triangular region bounded by the x
b
R

axisy=xand x=1.
Find the value of constant ¢ so that F = (3x — 4y)T + (cy — 32)] +(4y — 52)k is

solenoidal.

The function f(x,y) = xy + yz + zx is a potential function for the vector field,

vt

F. Find the vector field F .

Use divergence theorem to find the outward flux of the vector field

F(x,y,z) = 2x i + 3y j + 2%k across the unit ctibe bounded by the coordinate
planes and the planes x = 1,y = 1and z = 1.

Using -Greens Theorem evaluate §. y*dx +x?dy ,C is the square with

vertices (0,0),(1,0),(1,1) and (0,1)
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2 PART B.
Module 1
Answer any two questions, each carries 5 marks. v
_c\k
Find the interval of convergence and radius of convergence of Y3, = k:)

o . ~ 2Kk
Check the convergence of the infinite series Yx_; - "

(—1)**1 (k+3)

Check the convergence of the alternating series Lp=1 o

Module 11
Answer any two questions, each carries 5 marks.

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

ow  dw  Ow dw
+2y+ Z4t=4+—=6—
x+2y+3z.Show that T % e
Find the local linear approximation L(x .¥) of f(x .v) -1 at the point

X4yt
P(4.3).Compare the error in the approximation to t by L at the point

Q(3.92,3.01) with the distance between P and Q.

Locate all relative extrema and saddle points of 7 (x,v)==4xy—x* —»°

Module 111
Answer any two questions, each carries 5 marks.
Find the directional derivative of f(x,y) =./xy at (1, 4) in the direction of

the unit vector that makcs an anglc 7t/'3 with positive X-axis.

2 2

A particle moves along a curve x =217,y =1" — 4t,z =3t —5 where tis the
time. Find the component of acceleration at time t = 1 in the direction of
i—=3j+2k
Fhe motion-of a particle is given by r(t)=t i+2¢% j+3t k. Compute

a) Scalar and vector tangential component of acceleration at t=1.

b) Scalar and vector normal component of acceleration at t=1

S

Module 1V
Answer any two questions, each carries 5 marks.

Use double integral to find the area of the region enclosed between the parabola
vy =—x and the line 4y —x=35.
104 : . .
Evaluate | 5 £ e e’ dy dx ; by reversing the order of integration.
Find the volume of the solid in the first octant bounded by the coordinate

planes and the plane x+2y+z=6
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2 Module V -
Answer any three questions, each carries 5 marks.
If V@ = 2xyz3i + x?23j + 3x%z%yk find @
Use line integrals to find the area of the triangle with vertices

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

Evaluate [ xdx — yzdy + e*dz where C is given by
x=t3,y=—t,z=t%,1<t<2

Find the work done by the force F = 2xy® 1+ (1 + 3x?y?)j along any path
joining (0,0) and (1,2)

Show that [&?)

©0) 3x%e¥dx + x3e?dy is independent of path. Hence evaluate

r(s'z)szoyrlv 4 v35Y Ay
J(_O,O) st s R

Module VI
Answer any three questions, each carries 5 marks.

Using Gauss divergence theorem .evaluate JI. F.ndsfor F=(x*-y2)i+
(y* —xz)j + (z° — xy)k taken over the rectangular paraiiciepiped enciosed
by X=G;X=a;}'=0,}’=b,z=0,z=c

Use Stoke’s theorem to evaluate fc (yzdx + +zxdy + xydz) where C is the
carve xt 52 =1, g=v5°

Using Green’s theorem evaluate [. (xy+y*)dx+ x*dy where C is the

boundary of the region bounded by y = x? and x = y?

Find the mass of the lamina that is the portion of the cone z = \/x2 + y2

o

between z = 1 and z = 3 if the density is @(x,y,z) = x’z

Evaluate the surface integral ffa f(x,y,2) ds where f(x,y,2z) =xy, o is

e

the portion of the plane x + y + z = 2 in the first octant.
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