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o AnsW‘er all qne‘sﬁ'ons,' each question carries 3 marks

cosk. |
Show that the series 2 ——-2— is convergent
k=1 k :

. _Fmd (e sech 1«/— )

: 'Identlfy the surfaces- Sx —4 y + 20z =0

.. Equation of a surface in sphencal coordinates is p = sinfsing
Find the equatlon of this surface in rectangular- coordinates.

Given f= e smy, show that the function satisfies the Laplace eqﬁatlon f + f

Let w=4x? +4y +z where xX= psmgpcosﬁ y= psmq:sme z=pcosg - Find %wm
. o

using cham rule, :

A particle moves along a ctrcular helix- in 3-space so that its position vector at- tune tis

r(f)= (4cos7rt)t+(4sm7rt) j+tk Find the displacement of the partlcle dunng themterval :

1<t <5 -

8. Find the tangent to the curve: r(t) (t?— 1)'t+ l‘j at £=1

10.

1L
12.
13

Evaluate f J = b dydx -

The line y = 2- X and the parabola y = X mtersect at the pomts (-2, 4) and (1, 1) If R is the _

reglon enclosed by y-2—x and y-x then find ff, (¥)dA" _
(10 x 3 =30 Marks)

PART B

" Answer any. 2 complete questions each having 7 marks -
k
Find the radius of convergence and interval of convergence of the series} - 1@ k_:z,) .

oo o x o x® o yB
Test the convergence of sttt e

Find the Taylors series of Tlcabout x=1.



14

15.

" 16.

-

 SNGCET LIBRARY

Answer any 2 complete questions each having 7 marks

. Find the domains of (1) f (x,7)= J 25-x*—y -—z2 (i) f(x,p) = In(x — y*) and describe -

them in words. . : . E .
Find the 11m1t of f (x y) = - as (x,y)—> (0,0) along (i) the X-axis ,  (ii) the Y- axis (iii)

the line y= - X. _ S
Find ~ the sphencal and cylmdncal coordinates 'of the point that “has rectangular

‘ coordmates(x,y,z) (4 4.44/6) : ' | ¥

171

Answer any 2 complete questions each havmg 7 marks
Locate ail relatlve maxima, relatlve muuma and saddle pomt if any,off (x,y) = y + xy +

4y + 2x+ 3.

18

19:

20.
21.

22,

23.
24,

25.

Let fbea d]fferentlable fuctwn of 3 Varalables and suppose that W f @-—y,y—zz—-x).

Prove that“- + — + — =0

Find the local lmear approx1mat10n L(x,y) to fixy) =——=— J-— =-=——at the pomt P34, 3) Compare the o

error in approx1mat1ng ‘f by L at the specified point Q (3.92, 3.01) with the distance between P
and Q.

Answer any 2 complete questtons each having 7 marks

_Fmdy(t)wherey”(t) 12t 21— 2tj, yO)=2i—4j, y '©)= 0.

Find the are length paramemzatlon ofthe inex=1+ty=3-2t,z= 442t that has the same -
direction as the given line and has reference point (1,3, 4). |
Find the dxrectmnal denvatwe of f{x, y) = e*sec y at P (0, n/4) in the du‘ec‘uon of PQ where Q
is the origin. '

- Answer any 2 complete questions each .having 7 marks
Find the area bounded by the x-axis, ¥ = 2% and x-+y=1 using double integration. -

Use a triple integral to find the volume of the solid within the cylinder x* + y* = 9 and

between the planes z = landx + z = 5

Sketch the region of mtegratlon and evaluate the integral f fy dxdy by changmg the order

of mtegratlon
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FIRST SEMESTER B.TECH DEGREE EXAMINATION, JUNE 2016
Course Code: MA101
Course Name: CALCULUS
Max. Marks: 100 Duration: 3 Hours

PART A

Answer ALL questions. Each question carries 3 marks

1. Evaluate [ 01 sinh® (2x) dx

2. Check whether the series Z ﬁ converges or not.
k=1 4K~
3. Identify the quadric surface 6x° + 3y* +4z° =24

4. Convert (2v3,7/3, 6) from cylindrical to spherical co-ordinates.

5. Find the rate of change of f(x,y)=xe™ + 5y with respect to x at the point (4,0)
with y held fixed.

6. If f(x,y) = x*y*+ x*y. Find f,

9

7. Evaluate j (5)i + @ =D dt

1

3. Find% if a()=Gti+5E]+6k) - (i+2tj+1tk)

1Vx
9. Sketch the region of integration in J' j (x* + y*)dydx

0 x

10.Evaluate fol fol fol e*tY+2) dx dy dz



PART B

Answer any 2 complete questions each having 7 marks

11. A ball is dropped from a height of h feet and on each bounce rises 75% of the
distance it has fallen previously. If it travels a distance of 21 feet what is h?

12.Use Ratio Test for absolute convergence to find whether the series
© (_1)k+12k
z ———— converges.
k!
k=1

13.Find the Maclaurin’s Series for L

Answer any 2 complete questions each having 7 marks

14.For the surface 4x° + 9y°+18 2° =72
a. Find the equation of the elliptical trace in the plane
b. z=V2

c. Find the length of the major and minor axes of the ellipse.

lim x2+ 2 lnx2+ 2
15. Find @J%%Qm( y)InGe” +y%)

x%—y
x2+y

16. Let f (x,y) = z Determine the limit of f (x, y) as

(x, y) approaches (0, 0) along the curve C. where C is
(@)x=0 (b) y=0 (c) y=x
@y=x* (ex=y?

Answer any 2 complete questions each having 7 marks

17.Use chain rule to find ci—w at s=1/4 1f
S

w=r’—rtan@; r=+s; O=rs
18.Locate all relative extrema and saddle points of f(x,y)=x"+xy-2y-3x+1

19.The volume V of a right circular cone of radius r and height h is given by V =

gm‘zh. Suppose that the height decreases from 20 to 19.95 units and the radius



increases from 4 to 4.05 units. Compare the change in volume of the cone with an

approximation of this change using a total differential.

Answer any 2 complete questions each having 7 marks
20.The temperature in degree Celsius at a point in the (x, y) plane is

Xy
Tx.y) = 1+x>+yp°

Find the rate of change of temperature at (1,1) in the direction of (21 — ).

21.Find the scalar tangential and normal components of acceleration at time t of a

particle with position vector at time tis r(t) = ti + t*j +t'k
22. Find the equation of the tangent plane and parametric equation for the normal

line to the surface x> + y* + z° =25 at P(3,0,4)

Answer any 2 complete questions each having 7 marks

23.Evaluate ” sin®dA where R is the region in the first quadrant that is outside the
R

circle » =2 and inside the cardioid r = 2(1+ cos 9)
24 .Find the J acobianM where x =4u+v,y=u-2w,
d(u,v,w)

Z=V+tw.

25.By changing the order of integration evaluate | OOO f;o ey;y dy dx
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
FIRST SEMESTER B.TECH DEGREE SPECIAL EXAMINATION, AUGUST 2016
Course Code: MA101
Course Name: CALCULUS
Max. Marks: 100 Duration: 3 Hours

PART A
Answer ALL questions. Each question carries 3 marks
1. Find derivative of y = sinh (4x-8)

. . k
2. Test whether the series converges or diverges, Y, —1 oK

3. Identify the surface z = y* — x?

4. Convert from rectangular to spherical co-ordinates, (2v/3, 2, —4)

. 0z 0z .. . 5
5. Find P and 3y if Z=cos (xy°)
2 2
6. Showthat =2 =92 it 7 =x2y+ 5y3 .
Ox0y  Oyox

7. Evaluate [ (2t0 + 3t?))dt
8. Find the arc length of the parametric curve x=¢', y=¢"' ,z=+2t ,0<t< 1.

9. Evaluate f13 f24(40—20 xy ) dy dx
10. Evaluate f03 foz fol(xyz )dx dy dz
PART B

Answer any 2 complete questions each having 7 marks

0

k(k+3)
k=1 K+ (Kk+2)(k+5)

11. Test the convergence of the series Z

12. Show that sinh™ x = ln(x +4/xt+ 1)

1
13. Find the Taylor series of —— about x =1.
x+2

Answer any 2 complete questions each having 7 marks

14. Express the equation x? — y?—z2=0 in cylindrical and spherical coordinates.



15.
16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

Evaluate limgyy)00) [Sin  (Vx2 +y2)]/(x* + y*) by converting to polar coordinates.

Show that the functions f(x, y) = 3x2y5 and f(x, y) = sin(3x2y5) are continuous everywhere.

Answer any 2 complete questions each having 7 marks

Let L(x, y) denote the local linear approximation to f(x, y) =+/x2 + y? at the point (3, 4).

Compare the error in approximating f (3.04, 3.98) =/(3.04 )2+ (3.98 )2 by L (3.04,
3.98) with the distance between the points (3,4) and (3.04, 3.98).
Suppose that w = x% + y2 — zZand x = p sin ¢ cos 0, y = p sin ¢ sin 8, z= p cos ¢.  Use

. . ow ow
appropriate form of the chain rule to find % and rY)

Locate the relative extrema and saddle points of f(x,y) = 3x% — 2xy + y? — 8y
Answer any 2 complete questions each having 7 marks

Let f(x,y) = x%e”. Find the maximum value of a directional derivative at (-2,0) and find the

unit vector in the direction in which the maximum value occur.

Find the angle between the tangent lines to the graphs of 7,(¢)=tan"'ti+sintj+t>k

r(t) =" —t)i+(2t—2)j+logtk

Suppose that a particle moves through 3-space so that its position vector at time
tisrt)=ti+t*j+t’k.

Find the scalar tangential and normal components of acceleration at time t = 1.
Answer any 2 complete questions each having 7 marks

Use a polar double integral to find the area enclosed by the circle r = sinf
Use a triple integral to find the volume of the solid within the cylinder x* + y? = 9 and
between the planes z =1and z =5

X=Y
xX+y

Evaluate ” dA  where R is the region enclosedbyx —y=0,x—y=1,x+y =1,

R

x+y=3
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
FIRST SEMESTER B.TECH DEGREE EXAMINATION, DECEMBER 2016
(2015 ADMISSION)

Course Code: MA 101
Course Name: CALCULUS
Max. Marks: 100 Duration: 3 Hours

PART A

(Answer all questions. Each question carries 3 marks)

1 Find the derivative of y = (1 + xcosh ~' x)?

a n n
2 Test the convergence of >
n=]\ 1 +/

2 2

3 Classifythesurface4x2+4y +z°+8y—4z=4

4 Convert the rectangular co-ordinate into spherical co-ordinate of (2,2v3,-4)
0’z 0z

=—— 2
oxdy  Ovox where f=x"y.

5 Prove that

6 Find the velocity, acceleration and speed of a particle moving along the curve

x=1+3t, y=3-4t,z=1+3¢t at=2
. u oz oz
7 Given z=e"", x=2u+v, Y=" Find 3, and,
8 Find the unit tangent vector and unit normal vector to the curve
x=¢'cost, y= e'sint,z= ¢ att=0.
349-)°
9 Evaluate J _[ 2 ydxdy
0 0
.X'2
10" Find the area of the region R enclosed between the parabola y = 7 and the
line y = 2x

(10*3=30 Marks)

Page 1 0of 3



A

11

12

13

14

15

16

17

18
19

20

21

B1A215S (2015 Admission) Total No. of pages: 3

PART B

(Answer any 2 questions each question carries 7 marks)
a n

b
Find the radius of curvature and interval of curvature of Z A
n=1 2n+3

2 3
X X

X
—_—t —t —+ - ===
Test the convergence of 12 23 34

Determine the Taylor’s series expansion of f(x) = sinx at x = /4.
(Answer any 2 questions each question carries 7 marks)

Find the nature of domain of the following function

L f(x,p) =/x> =

2.f(x,)=In(x* - y)
. Xy
Show that the function f(x,y)= 562 approaches zero as (x, ) — (0,0)
x0+y

along the line y = mx.

Find the trace of the surface x*+ > -z2=0in the plane x = 2 and y = 1.
X2+ y2 —z2=0
(Answer any 2 questions each question carries 7 marks)
Find the local linear approximation of f(x,y)= mat (3,4) and compare
the error in approximation by [(3.04,3.98) with the distance between the

points.
Find the relative extrema of f(x,y) = 3x? - 2xy + y2 -8y

If z=eY,x=2u+v, yz2 Find% and o
v ou ov

(Answer any 2 questions each question carries 7 marks)
If r(ty=e'i+e ™ j+tk
1) Find the scalar tangential and normal component of acceleration att=0
2) Find the vector tangential and normal component of acceleration at t = 0.
Find the equation of the tangent plane and parametric equations of the normal

Page 2 of 3
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22

23

24

25
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line to the surface z=4x>y*+ 2y —2 at the point P (1, -2, 10).
Find the directional derivative of f=x’y—yz’+z at (1,-2,0) in the direction
of a=2i+j+2k

(Answer any 2 questions each question carries 7 marks)

Evaluate ” vdA where R is the region in the first quadrant enclosed between the
R

circle x% + y% =25and the line x+y=5
2

2y
Change the order of integration and evaluate I j y2dxdy
Ly

Find the volume bounded by the cylinder x* +y* = 4 the planes

y+z=3and z=0.

Page 3 0of 3
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(2016 ADMISSIONS)

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

FIRST SEMESTER B.TECH DEGREE EXAMINATION, FEBRUARY 2017

MA101: CALCULUS

Max. Marks: 100 Duration: 3 Hours
PART A
(Answer All Questions and each carries 5 marks)
1. a) Test the convergence of Zl?:l 9%]( (2)
b) Test the convergence of Z,‘f:l ﬁ . 3)
2. a) Find the slope of the sphere x*+y*+z’=1 in the y- direction at (2,%, _?2). (2)
b) Find the critical points of the function f(x,y) = 2xy—x3-y3. 3)
3. a) Find the velocity at time t= 1 of a particle moving along the curve
7(t)=¢'sint i +e'costj +tk. (2)
b) Find the directional derivative of f(x,y) = xe’-ye™ at the point P(0,0) in the
direction of 5i — 2j. 3)
4. a) Change the order of integration in |, 01 fy‘/zz__yz f(x,y)dxdy. 3)
b) Find the area of the region enclosed by y= x* and y = x. (2)
5. a) Find the divergence of the vector field f (x,y,z) = x’y i + 2y°z j+ 3z k. (2)
b) Find the work done by F= Xy i + x°j on a particle that moves along the
curve y*=x from (0,0) to (0,1). (3)

6. a) Using Green’s theorem to evaluate | c 2xy dx + (x> + x) dy where C is the
triangle with vertices (0,0), (1,0) and (1,1). (2)

b) Use Stoke’s theorem to evaluate | c F.dr where F = (x-2y)i + (y-2z) j + (z-x) k and

C is the circle x*+y” = a’ in the xy plane with counter clockwise orientation

looking down the positive z- axis. 3)

Page 10of 3
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(2016 ADMISSIONS)
PART B
MODULE I (Answer Any Two Questions)
7. a) Test the convergence of the following series (5)
. . . o) k+1 (k+3)

8. Use the alternating series test to show that the series ;-1 (—1) K(kr) Converge.

(%)
9. Find the Taylor’s series of f(x) = x sinx about the point x= % (%)

MODULE I1 (4nswer Any Two Questions)

10. Find the local linear approximation L to f(x,y) = In (xy) at P(1,2) and compare the
error in approximating f by L at Q(1.01, 2.01) with the distance between P and Q. (5)
11. Show that the function f (x,y) = 2 tan ' (y/x) satisfies the Laplace’s equation

0%f  9%f

—_— =

o 0. (5)
12. Find the relative minima of f(x,y) = 3x>-2xy+y*-8y. (5)

MODULE III (4nswer Any Two Questions)
13. Find the unit tangent vector and unit normal vectorto 7 =4 costi +4 sintj +tk att= g
(%)
14. Suppose a particle moves through 3- space so that its position vector at time t is

7=t i+t +t k. Find the scalar tangential component of acceleration at the time t=1.

)
15. Given that the directional derivative of f(x,y,z) at (3,-2, 1) in the direction of 2i —j - 2k

is-5and that ||V £(3,—-2,1)|| =5. Find V f(3,-2,1). (5)
MODULE 1V (Answer Any Two Questions)
4 (2
16. Evaluate the integral f 0 f N e* ’ dxdy by reversing the order of integration. (5)
17. Evaluate [* ¥ [% zdxd )
. Evalu o Jo J_jzdxdy.
18. Find the volume of the solid in the first octant bounded by the co-ordinate planes and

the plane x+2y+z = 6. (%)

Page 2 of 3
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19.

20.

21.

22.

23.

24.

25.

26.

27

28

B1A003 Pages:3

(2016 ADMISSIONS)

MODULE V (Answer Any Three Questions)

Let 7= xi +yj+ zk and let r = ||7 || and f be a differentiable function of one variable
show that V f(r) = ! ir) 7. (5)
Evaluate the line integral | c [y dx + x dy ] along y2= 3x from (3,3) to (0,0). ®))

Show that F(x,y) = (cosy +y cosx ) i + ( sinx — X siny)j is a conservative vector field.

Hence find a potential function for it. (%)

Show that the integral [ c G x’¢ dx +x’¢" dy) is independent of the path and hence

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

Find the work done by the force field F = Xy i +yzj+ xz k on a particle that moves

along the curve C: 7#(t)=ti+t* j+t k where 0<t<1. (5)
MODULE VI (Answer Any Three Questions)

Use Green’s theorem to evaluate the integral fc (x cos y dx —y sin x dy) where

C is the square with vertices (0,0), (w,0), (w,m) and (0,n). (%)

Evaluate the surface integral [ [ z* ds where o is the portion of the

cone z=/x% + y? between the planes z=1 and z = 3. ®)

Use divergence theorem to find the outward flux of the vector field F=2xi+ 3yj+720k
across the unitcube x =0,x=1,y=0,y=1,z=0and z= 1. 5)

. Use Stoke’s theorem to evaluate the integral | c F . d7 where F = (x-y) it (y-2)j + (z-X)k
and C is the boundary of the portion of the plane x+y+z =1 in the first octant. (%)

. Use Stoke’s theorem to evaluate the integral | c F.d7 where F =2z i+ 3x j+5Sykand
C is the boundary of the paraboloid x*+y*+z = 4 for which z> 0 and C is positively

oriented. (5)

skokok

Page 3 of 3
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

FIRST SEMESTER B.TECH DEGREE (SUPPLEMENTARY) EXAMINATION,
FEBRUARY 2017 (2015 ADMISSION)

Course Code: MA 101
Course Name: CALCULUS
Max.Marks : 100 Duration : 3 Hours

PART A

(Answer all questions. Each question carries 3 marks)

(24 1 n
1) Show that the series Z 5 converges.
n=1

2) Classify the surface z = (x — 1)2 +(y+ 2)2 +3
3) Find the Maclaurin series for cos x

Xy
Lt 2, 2
4) Evaluate o)1y X2+ Y
5) Convert the cylindrical co-ordinate into rectangular co ordinate of (4, 7/3 —3).
6) Find the slope of the surface z = x)” in the x direction at the point (2,3).

7) Find the directional derivative of f =x’y—yz’ +z at(1,-2,0) in the direction of
a=2i+]+2k
8) Find the unit normal to the surface xy +xz + yz=c¢ at(-1,2,3)

ab
9) Evaluate j '[ x? ydxdy
11

10) Find the area of the region R enclosed by y=Ly=2,x=0,x=y .

PART B
(Answer any 2 questions. Each question carries 7 marks)
(_ 1 ) n n 4

a
11) Test the absolute convergence of Z 47

n=1
12) Determine the Taylor’s series expansion of f(x) = sin x at x = /2.

1 3 5
- -
1.2.3 2.3.4 3.4.5

13) Test the convergence of

Page 1 of 2
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(Answer any 2 questions. Each question carries 7 marks)

14) Find the equation of the paraboloid z = x?+ y2 in the cylindrical and spherical

coordinates.

15) Find F(f(x).g(y)h(z)) if F(x,y,z)=ype™? f(x)=x g(y)=yp+1, h(z)=22°

16) By converting into polar coordinate evaluate Lt VX 7+ y *In ( (x T+ y g )2 j

(x,y)—(0,0)

(Answer any 2 questions. Each question carries 7 marks)
17) Find the local linear approximation L of f(x,y,z) = xyz at the point P(1,2,3). Compare the
error in approximating f by L at the point Q(1.001, 2.002, 3.003) with the distance PQ.

18) Find the relative extrema of f(x,y) = 3x? - 2xy + y2 -8y
19) If f is a differentiable function of three variables and suppose that

w=f(x—y,y—z,z—x) Showthaté—w 8_w+8w 0
ox 0oy Oz

(Answer any 2 questions. Each question carries 7 marks)
20) Suppose that a particle moves along a curve in 3-space so that its position vector at time t
is r(t) = 4cos wt i +4sin nt j + t k. Find the distance travelled and the displacement of
the particle during the time interval 1 <¢ <5
21) A particle is moving along the curve, 7 =(t° —2¢)i +(¢t* —4) j where t denotes the time.
Find the scalar tangential and normal components of acceleration at t = 1. Also find the
vector tangential and normal components of acceleration at t = 0.

22) Find the arc length of the parametric curve x =5cost, y =J5sint,z=2t; 0<t<rw

(Answer any 2 questions. Each question carries 7 marks)

2
2V4—x
23) Evaluate the integral by converting into polar co ordinates j j ( 2y y2 ) dydx
0 0

24) Using triple integral to find the volume bounded by the cylinder

x2+y2 =4and the planes z=0 and y+z=3

25) Change the order of integration and evaluate I I 5 dxdy
0xX + y

ks

Page 2 of 2
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Reg. No. Name:
APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
FIRST SEMESTER B.TECH DEGREE EXAMINATION, JUNE/JULY 2017

Course Code: MA 101
Course Name: CALCULUS
(For 2015 Admission and 2016 Admission)

Max. Marks :100 Duration: 3 hours

PART A
Answer all questions. Each question carries 5 marks.

1. (a) Find the interval of convergence and radius of convergence of the infinite series

Yn=on!x" (2)
(b) Determine whether the series Y, 5-4 ?1_1 converges or not 3)
2. (a) Find the slope of the surface z = /3x + 2y in the y-direction at the point (4,2)
(2)
(b) Find the derivative of w = x2 + y? with respect to t along the path x = at?,y = 2at
(&)
3. (a) Find the directional derivative of f(x,y) = xe¥ at (1,1) in the direction of the
vector [ — j 2)
(b) If F (t)has a constant direction, then prove that F x % =0 A3

4. (a) Evaluate [ [ dxdy Q)

1
V(@-x%)(1-y?)
(b) Evaluate | fR % dxdy where R is the triangaular region bounded by the x-axis,

y=xand x=1. A3

5. (a) Show that fAB(ny +23) dx + x’dy + 3xz°dz is independent of the path joining the
points A and B. 2)
(b) If # =xi +yj +zk and r = |#|, then prove that V2r™ = n(n + 1)r" 2 3)

6. (a) Using line integral evaluate the area enclosed by the ellipse Z—z + z—j =1 ?2)

(b)Evaluate f[. (¢ dx + 2y dy—dz) where C is the curve x* + y* = 4,z = 2. (3)

PART B
Answer any two questions each Module I to 1V
Module I
: . . o (2n)!
7. Determine whether the series converge or diverge Zn=1 )2 5)
8. Check the absolute convergence or divergence of the series Y g1 (—1)" Gn-1! Q)

3n

Page 1of 3



10.
11.

12.

13.

14.
15.

16.

17.
18.

19.

20.

21.

22.

23.

B1A005 Pages: 3

Find the Taylor series expansion of log cos x about the point g Q)
Module II
_ 3. 3. 3 9,0 9\ -
Ifu=1log(x”+y +z —3xyz), Show that (6x + 3y +3, ) U=yt S

The length, width and height of a rectangular box are measured with an error of atmost
5%. Use a total differential to estimate the maximum percentage error that results if these

quantities are used to calculate the diagonal of the box. Q)
Locate all relative extrema and saddle points of f(x,y) = x* + y* — 2x% + 4xy — 2y?
(6))
Module III
Find the angle between the surfaces x? + y? + z2 =9 and z = x? + y? — 3at the point
(2,-12) 5
Let 7#=xi+yj +zk and r = |7|, then prove that Vf(r) = @F. 5)

Find an equation of the tangent plane to the ellipsoid 2x? + 3y? + z2 = 9at the point
(2,1,1) and determine the acute angle that this plane makes with the XY plane.  (5)

Module IV
Change the order of integration and hence evaluate | 01 fxzz_x xy dy dx 5)
Evaluate foz IN (#=x® y(x% + y?) dx dy using polar co-ordinates 5)
Find the volume of the paraboloid of revolution x? + y? = 4z cut off by the plane
z=4 )
Module V

Answer any 3 questions.

Evaluate the line integral [ o (xy+ z3)ds from (1,0,0) to (—1,0,m)along the helix C
that is represented by the parametric equations x = cos ¢, y = sin t, z =t Q)
Evaluate the line integral [. (y —x) dx + x’y dy along the curve C, y% = x3 from (1, -
1) to(1,1) Q)
Find the work done by the force field F= (x +y)i + xyj — z*k along the line segment
from (0,0,0) to(1,3,1) and then to (2, —1,5). 5)
Show that F = (2xy + z3)i + x2j 4 3xz%k is a conservative vector field. Also find its
scalar potential. &)
Find the values of constants a, b, ¢ so that F = (axy + b2)i + (3x° — cz)j + (3x2” — y)k
may be irrotational. For these values of a, b, ¢ find the scalar potential of F S)
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Module VI

Answer any 3 questions.

Verify Green’s theorem for [ c (xy + yz)a’x + x° dy where C is bounded by y = x and
y=x’ 5)
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 x? + y? = a?

)
Apply Stokes theorem to evaluate [ c @x+y)dx + 2x—y)dy + (y +2)dz where C
is the boundary of the triangle with vertices (0,0,0), (2,0,0) and (0,3,0) 5)

Use Divergence theorem to evaluate [f F-7dS where F =xi + zj + yzk and S is the

surface of the cube bounded by x = 0,x =1,y =0,y =1,z = 0 and z = 1.Also verify
this result by computing the surface integral over S Q)

State Divergence theorem. Also evaluate [ s F-AdS where F = axi + byj + czk and S
is the surface of the sphere x? + y? + z2 =1 5)

skoskeskok
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Total Pages: 3
Reg No.: Name:

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
FIRST SEMESTER B.TECH DEGREE EXAMINATION, DECEMBER 2017

Course Code: MA101
Course Name: CALCULUS

Max. Marks: 100 Duration: 3 Hours
PART A
Answer all questions, each carries5 marks. Marks
1 a) LS| (2)

Test the convergence of the series Z
k

Y2k -1

=1
o0

b) 3)
Find the radius of convergence of z .
‘= 2n+3
2 a) Find the Slope of the surface z = xe™” + 5y in the y-direction at the point (4,0). (2)
b)  Find the derivative of z= J1+x—2xy* with respect to ¢ along the path )
x =logt, y =2t.
3 a) Find the directional derivative of f =x>y—yz’ +z at (—1,2,0)in the direction of  (2)
a=2i+j+2k.
b) Find the unit tangent vector and unit normal vector to »(¢) = 4costi + 4sintj + tk 3)
V4
at r=—.
2
4 a) log3 log2 (2)
Evaluate I '[ e ™ dydbx.
0 0

b)  Evaluate ” xy dA ,where R is the region bounded by the curves y=x’ and 3)
R

2
x=y
5 (a) Find the divergence and curl of the vector F(x,y,z) = yzi+xy’j + yz°k. (2)
(®) Evaluate I(3x2 +32)dx+2xydy along the circular arc C given by (3
C

x =cost,y =sint for OStS%.
6 (a . Xy 2)
Use line integral to evaluate the area enclosed by the ellipse —-+ W =1.
a
(b) Evaluate I (x* =3y)dx +3xdy ,where Cis the circle x> + y*> = 4. 3)
C
PART B
Module 1

Answer any two questions, each carries 5 marks.

. L o~ B, (5)
Test the convergence or divergence of the series E (—1) .
= n+
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> 2k)!
Test the absolute convergence of Y (~1)**! i
P (3k-2)!

Find the Taylor series for at x =2.

1+ x
Module 11
Answer any two questions, each carries 5 marks.
Find the local linear approximation L to f(x, y) =log(xy) at P(1,2) and compare
the error in approximating f by L at Q(1.01, 2.01) with the distance between P
and Q.
Let w=4x>+4y’> +z°,x = psingcos®,y = psingsinf, z = pcos¢. Find
ow ow ow
—,— and —.
op 0¢ 06
Locate all relative extrema and saddle points of f(x,y) = 4xy —x* —y*.
Module 111
Answer any two questions, each carries 5 marks.
Find the equation of the tangent plane and parametric equation for the normal line
to the surface x* + y° +z° =25 at the point (3,0, 4).
A particle is moving along the curve r(¢) = (t* —2t)i +(t* —4)j where ¢t denotes
the time. Find the scalar tangential and normal components of acceleration at
t =1. Also find the vector tangential and normal components of acceleration at
t=1.

The graphs of 7,(¢) =i +¢ +3t’k and r,(¢) = (t —1)i +%t2j +(5—1t)k are

intersect at the point P(1,1,3) .Find, to the nearest degree, the acute angle between
the tangent lines to the graphs of 7,(¢) & r,(¢) at the point P(1,1,3).

Module 1V
Answer any two questions, each carries5 marks.

1 4
Change the order of integration and evaluate _[ J‘e’y ’ dydx.
0 4x

Use triple integral to find the volume bounded by the cylinder x> +y*> =9 and

between the planes z =1 and x+z =3.
2

Find the area of the region enclosed between the parabola y = % and the line

y=2x.
Module V
Answer any three questions, each carries5 marks.

Determine =~ whether  F(x,y)=(cosy+ ycosx)i+(sinx—xsiny)j is a
conservative vector field. If so find the potential function for it.

(3.3) v x
Show that the integral I (e*logy— e—)dx + (e_ —e’ logx)dy ,where x and y

X y

(L)
are positive is independent of the path and find its value.
Find the work done by the force field F(x,y,z) =xyi+ yz j+xzk on a particle

that moves along the curve C:r(t) =ti+t*j+tk(0<t <1).
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Let r = xi+ yj + zk and r =| r||,let f be a differentiable function of one variable,
then show that Vf(r) = M;
r

Find V.(Vx F) and Vx(Vx F) where F(x,y,z)=e i+ 4xe’ j—e’ k.

Module VI
Answer any three questions, each carries5 marks.

Use Green’s Theorem to evaluate I log(1+ y)dx — 24
% (1+y)

dy ,where C is the

triangle with vertices (0,0), (2,0) and (0,4).
Evaluate the surface integral ” xzds ,where o is the part of the plane x+y+z =1

that lies in the first octant.
Using Stoke’s Theoremevaluate I F.dr where F(x,y,z)=xzi+4x’y’j+ yxk, C
C

is the rectangle 0 < x < 1,0 < y <3in the plane z = y.

Using Divergence Theorem evaluate J.J.F nds where

F(x,y,z)=x’i+y’j+ 2k, ois the surface of the cylindrical solid bounded by
x*+y°=4,z=0and z=4.

Determine whether the vector fields are free of sources and sinks. If it is not,
locate them

() (y+2)i—x2’j+x>sinyk (i)xyi—2xyj+ v’k
skokskok
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A A1801 Pages: 2
Reg No.: Name:

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
FIRST SEMESTER B. TECH DEGREE EXAMINATION, APRIL 2018

Course Code: MA101
Course Name: CALCULUS

Max. Marks: 100 Duration: 3 Hours
PART A

Answer all questions, each carries 5 marks. Marks

I a) Determine whether the series Y5, 4% converges. If so, find the sum ()

b)  Examine the convergence of ¥ ( ——)** €)

k+1
2 a) Find the slope of the surface z = x e™ + 5y in the y direction at the point (4, 0)  (2)

b) Show the function f(x,y) = e*siny + eYcos x satisfies the Laplace’s equation  (3)

fox + fyy =0
3 a) Find the directional derivative of f (x,y,z) = x3z- yx? +2z%atP(2,-1,1) 2)
in the direction of 3 7- j +2k
b) Find the unit tangent vector and unit normal vector to the curve 3)
r(t) = 4costi +4sintj + tkatt = %
4 a) Using double integration, evaluate the area enclosed by the lines (2)
x Y
=0, =0-4+==1
x Y a * b
b) 221 (3)
Evaluate '['”(xz +y*+zdxdydz
-10 0
5 a) IfF(x,y,2z) = x*i —3j + yz%k finddivF (2)

b) Find the work done by the force field F = xy i + yzj + zx k on a particle that (3)
moves alongthecurve C: x = t,y = t,z = t3,0 <t < 1
6 3) Use Green’s theorem to evaluate J. (xdy — ydx) , where c is the circle x? + y% = )

a2

b) If S is any closed surface enclosing a volume V and F = xi + 2yj + 3 zk show (3)
that IISF.nds =6V

PART B
Module I
Answer any two questions, each carries 5 marks.
7 Determine whether the alternating series Ygp,(—1)F*1 % is absolutely )
convergent
8 Find the Taylor series expansion of f (x) = ﬁ about x = 1 S))
k
? Find the interval of convergence and radius of convergence of Y ,(—1)%*? % )
Module IT
Answer any two questions, each carries 5 marks.
10 Find the local linear approximation L to the functionf (x,y,z) = xyz at the (5)
pointP (1,2,3). Also compare the error in approximating f by L at the point
Q (1.001, 2.002, 3.003) with the distance PQ.
11 Locate all relative extrema and saddle points of f (x,y) = 2xy — x3 — y? (5)
12 - FEYZ ou  youy 0w _ 5
Ifu = £ G,2, Dprove thatx 3=+ y 3~ + 25 = 0 (5)
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Module III
Answer any two questions, each carries 5 marks.
Write the parametric equations of the tangent line to the graph of r(t) = Inti +
e 'j + ttkatt= 2
A particle moves along the curve T =(t3— 4t)i + (t? +4t)j +
(8t? - 3t3 )k where t denotes time. Find
(1) the scalar tangential and normal components of acceleration at time t = 2
(i1) the vector tangential and normal components of acceleration at time t = 2
Find the equation to the tangent plane and parametric equations of the normal line
to the ellipsoidx? + y? + 4 z%2 = 12 at the point (2, 2, 1)
Module IV
Answer any two questions, each carries 5 marks.

11
) ) X
Reverse the order of integration and evaluate J. I—l > dydx
0 x

If R is the region bounded by the parabolas y = x?and y? = x in the first
quadrant, evaluate HR (x+ y)dA

Use triple integral to find the volume of the solid bounded by the surfacey = x2

and the planesy + z = 4,z = 0.
Module V

Answer any three questions, each carries 5 marks.
Ifr = xi + yj + zkandr = ||r||, show that Viogr ==
Examine whether F = (x% - yz)i + (y* —zx)j + (2% - xy)kis a conservative
field. If so, find the potential function

Show thatV?f (r) = 2 @ + f7(r), wherer = xi+yj +zk r =||r||
Compute the line integral L (»*dx — x*dy) along the triangle whose vertices are
(1,0), (0,1)and (-1, 0)

Show that the line integral L(ysin xdx —cosxdy) is independent of the path and

hence evaluate it from (0, 1) and (7, - 1)
Module VI
Answer any three questions, each carries 5 marks.

Using Green’s theorem, find the work done by the force field f (x,y) =

(e*—y3)T+ (cosy + x3)] on a particle that travels once around the unit circle
x% 4+ y% =1 in the counter clockwise direction.

Using Green’s theorem evaluate I w(xy + yz)dx + xzdy , where c is the boundary of
the area common to the curve y = x?andy = x
Evaluate the surface integral I szds ,where S is the part of the plane

x + y + z = 1 that lies in the first octant
Using divergence theorem, evaluate _[ L F.nds where

F =x*+y)i + z?j + (e” — z) kand S is the surface of the rectangular solid
bounded by the co ordinate planes and the planes x=3,y=1,z=3

Apply Stokes’s theorem to evaluate L F.dr, whereF = (x? — y?)i + 2xyjand c is

the rectangle in the xy plane bounded by the lines x =0,y = 0,x =aandy = b
skeskok sk

Page 2 of 2

)
)

()

)

()

()

()
()

()
()

)

()

)

)

()

()



A A1100 Pages: 3

Reg No.: Name:

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
FIRST SEMESTER B.TECH DEGREE EXAMINATION, JULY 2018

Course Code: MA101
Course Name: CALCULUS

Max. Marks: 100 Duration: 3 Hours
PART A

Answer all questions, each carries 5 marks Marks
1 a) Express the repeating decimal 1.454545....as a fraction. (2)
b) Expand f(x) = sinmx using Taylor series about x = % 3)
2 3) Find the slope of the surface z=/3x+2y in the x-direction at the point (1,3). )
b) Find a linear approximation of f (x, ¥, z) = x" —xy +3sin z at the point (2,1,0). 3)
3 a) Determine whether 7(#) =3sin# + 37 is continuous at t = 0. (2)
b) Find the gradient of f(x,y)=x"¢"at (1,0). 3)
4 ¢t dxdy 2)

Evaluate .([ Il). logy

b) Using double integral find the area bounded by x = y*,x+y =2 in the positive (3)

quadrant.
5 a) Find the divergence of vector field = x>y +2xy; . (2)
b) Show that the vector field F = 2x(y* +z°)i +2xyj +3x’z%k is conservative. 3)
6 @) Locate sources or sinks of F = xyi —2xyj + y21€ . (2)

b) By Green’s theorem evaluate [ﬁ(3x+ vdx+Q2x+y)dy, C is the circle 3)
C

¥ +y =a’.
PART B
Module I
Answer any two questions, each carries 5 marks
7 : 2 1 . )
Determine whether z 1s convergent.
o Gk-1D(3Bk+2)
8 3 135 135 5
Test the convergence of 1+£+13—5+ 1.357 e )
3t 5! 7!
9 1. : : : (%)
Expand f(x)=— in powers of (x-2). Find the interval of convergence and radius

X
of convergence of the power series obtained.
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Module IT
Answer any two questions, each carries 5 marks
If W=f(x-y,y—z,z-x),Show that o + ow + ow =0.
ox oy Oz

If f(x,y)=ysinx+e*cosy, find f,

yxx*
State the second partial test for local(relative)extreme values.
An aquarium with rectangular sides and bottom (no top) is to hold 32 liters of
water. Find its dimension so that least quantity of material is required for its
construction.
Module I1I
Answer any two questions, each carries 5 marks

Find the wunit tangent 7(f)and unit normalN(z) to the curve

7(t)=¢ costi +¢'singj+e'k at t=0.
.. . c o — s Lga
Suppose the position vector of a moving particle is 7 =¢i +§t3 j, find the

displacement and distance traveled over the time interval 2 <¢<4.
Find the equation of tangent plane to the surface x*+)*+z>=25at

P(3,0,4).Also find the parametric equation for the normal line to the surface at P.
Module IV
Answer any two questions, each carries 5 marks

Evaluate ﬂ " dxdy , where the region R is given by 2y <x<2and0< y<1.
R

Evaluate ” rsin 8drd@ over the cardioid r = a(1—cos @) above the initial line.

Evaluate the triple integral ﬂ I xysin(yz)dV over the rectangular box
0<x<Z 0<y<l,0<z<Z,
2 6
Module V
Answer any three questions, each carries 5 marks

" 2
Prove that V> £ (r)= f" (r)+= f'(r) where r =/x* +y> +z" .
r
Evaluate I ydx +zdy+xdz along the twisted cubic x=t,y=¢>,z=¢ from
C

(0,0,0) to (1,1,1).

Find the potential function for the vector field
F= (sinz + ycos x)i + (sin x +zcos ) j + (sin y + x cos z)/€ .

Find the work done in moving a particle in the force field
F =(x+y)i —x*j+(y+z)k along the curve defined by x> =4y,z=x,0< x<2.

Show that j( yz—Ddx+(z+xz+2")dy+(y+xy+2yz)dz is independent of the
C

path of integration. Find the scalar potential and the value of the integral from
(1,2,2) to (2,3,4).
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Module VI
Answer any three questions, each carries 5 marks

Use Green’s theorem to evaluate sz ydx + xdy where C is the boundary of
C
triangular region enclosed by y =0,y =2x,x=1.
2 2

Find the area enclosed by the ellipse x—2+Z—2 =1 using Green’s theorem.
a

Evaluate the surface integral ” xydS where o is the portion of the plane

x+ y+z=2 lying in the first octant.

Using divergence theorem evaluate '[ '[ F.7dS where F =2xi +4 yj—3zk and S is
N

the surface of the sphere x* + y* +2z° =1.
Use Stokes’ theorem to calculate the circulation around the bounding circle
x>+ y*=9 and the field A=y i—x j where S is the disk of radius 3 centered at

origin in the XY -plane.
skookskok
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Reg No.: Name:

Pages: 3

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

FIRST SEMESTER B.TECH DEGREE EXAMINATION,DECEMBER 2018

Course Code: MA101
Course Name: CALCULUS

Max. Marks: 100 Duration: 3 Hours
PART A
Answer all questions, each carries 5 marks. Marks
1 a) Test the convergence of X3, '::—Sk ()
b i !
) Discuss the convergence of Z@ 3)
k=1
2 a) Find the slope of the surface z = sin(y* — 4x) in the x — direction at the point o)
(3,1).
b) Find the differential dz of the function z = tan™*(x*y). (3)
3 a) Find the direction in which the function f(x,y) = xe*decreases fastest at the @)
point (2,0).
b) Find the tangent plane to the elliptic paraboloid z= 2x*+ y* at (1,1,3) 3)
4 3) Evaluate I ysinxy dA, where R = [1,2] X [0,7]. 2)
b 2 r1 x 3
) Evaluate 5 J; T By dx (3)
5 a) ifA=(3x2 +6y)i— 14yzj + 20xz2k evaluate [ A.d7from (0,0,0) to(1,1,1) )
along the path,x = ¢,y = £%,z =t 3
b) Prove that F =(x2 — yz)i+ (y2 — x2)j + (22 — xy)k is irrotational. (3)
6 a) Determine the source and sink of the vector field (2)
F(x,y,2) = 2(x% — 2x)i+ 2(v° — 2y)j + 2(2% — 22)k
b) Evaluate [[, F.7ids where S is the surface of the cylinder x2 +y2 =4, z (3)
z=3 where F=(2x— )T+ (2y —2)7+z%k
PART B
Module 1
Answer any two questions, each carries 5 marks.
7 Check the convergence of the series > + = + o= 4 2228 (5)
& &6 6.5 &.6.8.10
8 Find the radius of convergence of the power series Efq':_ﬂ:#i ©)
9 5)
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convergent.
Module 11
Answer any two questions, each carries 5 marks.
= 2o (¥ — vZtan-1(% Fhu
If w = x*tan (I) y tan (}_),ﬁnd e

Let z = xye? ,x = r cosd, y = r sin#, use chain rule to evaluate ; and 2—:

atr =2and 8 = g

A rectangular box open at the top is to have volume 32m?3. Find the

dimensions of the box requiring least material for its construction.
Module III

Answer any two questions, each carries 5 marks.

Suppose that a particle moves along a circular helix in 3-space so that its
position vector at time t is r(t ) = 4coswti + 4sin wt y + ¢ k. Find the distance

travelled and the displacement of the particle during the time interval
1=¢t=25,

Suppose that the position vector of a particle moving in a plane
]
7= 12yt i+ tzf,t = 0. Find the minimum speed of the particle and locate

when it has minimum speed?
Find the parametric equation of the tangent line to the curve

X =cost,y=sint,z=t wheret=tyand use this result to find the parametric

equation of the tangent line to the point where t =n

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

Evaluate HR vy dA where R is the region in the first quadrant enclosed

between the circle x* 4+ y* = 25 and the line x + v = 5.

dvdx
Evaluate J J
x2 —|—v*

Evaluate J. I j xdxdydz where V is the volume of the tetrahedron bounded by the
V

plane x=0,y=0,z=0x+y+z=a.
Module V

Answer any three questions, each carries 5 marks.

Find the scalar potential of F = (2xy+ z¥i+ x%j+ 3xz2 k
Find the work done byF(x,¥) = (x*+ y*)i —xj along the curve

C:x* + v* =1 counter clockwise from (1,0} to (0,1).
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Evaluate [. F .d7 where F = y2i+xy jand #(f) =ti+2tj, 1=t =3.
Evaluate | ydx+zdy+xdz along the path x =cos mt,y =sinwt, z=t
from (1,0,0) to (—1,0,1)

If#=xT+ yj+zk and = ||[#]|, prove that V2f(r) = ;f’ (r)+ £ (r].

Module VI

Answer any three questions, each carries 5 marks.

Using Stoke’s theorem evaluate [ F . df ; where F=xyi+yzT+ xzk; C
triangular path in the plane x +y + z = 1 with vertices at (1,0,0),{0,1,0)and
(0,0,1) in the first octant

Using Green’s theorem evaluate | - (3% — 7y)dx + (2xy + 2x) dy where C is the
circle x2+y%2=1

Find the mass of the lamina that is the portion of the cone z = 4/x2 + ¥?
between z = 1 and z = 3 if the density is @(x, v, z) = x*z.

Use divergence theorem to find the outward flux of the vector field
Flx,v,z) = 2%+ y3j L 23k across the surface o  bounded by
x4+ y? =4 z=0andz= 4

If S is the surface of the sphere x? + y? +z? =1 ,Evaluate

J‘J‘ (i + 27 +3zk) .dS

skookskok
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY
FIRST SEMESTER B.TECH DEGREE EXAMINATION (S), MAY 2019

Course Code: MA101
Course Name: CALCULUS

PART A
Answer all questions, each carries 5 marks.

. TN

Check the convergence of the series Ek=1(m)

Find the Maclaurin series of f(x) = i, up to 3 terms

Atz
dx ByE
If w = log (tanx — tan y + tan z) then prove that

If e = {3x— 23773 find

in 25 2% 4 cin 2v 2% 4 gin 22 2% —
sin Z:X.'E + sin 2y ™ + sin 2= 2y = 2
Find the speed of a particle moving along the path x =2cost,y =2sint,z =t

att=m/2
If y'(t) =cost i+sintj ; y(0)=i-j. Find y(t).

Evaluate Iui _[';z _[': dy dz dx

Evaluate [[ xy dx dy over the area bounded by the ellipse Z—: + % =1 and lying

in the first quadrant.
Show that F(x,v) = 2xyv®i + 3222/ is conservative.

o - _ T
ff=xi+vj+zk andr = |[F]|, prove that ?.—3 =0
r
Evaluate by Stoke’s theorem ﬁ,__ [e* dx + 2y dy —dz), where Cis the curve

x2+vi=4,z=2

Using Green’s theorem evaluate _J"I_, x dy —y dxwhere Cisthecircle x? + y2 = 4

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

1

Test for convergence of the series Ef:lm

Find the radius of convergence and interval of convergence of the power

(Zx-17
Ezk

series 2r—;
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kz
oo k .
Show that the series Hjeq(—1)¥ (m) is convergent.

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

Letw = fm,where x —cosB,y —siné, =z — tand. Find %at
g = % using chain rule.
Find the local linear approximation L{x,¥) to f(x,¥) = In {xy ) at the point
P(1,2). Compare the error in approximating f by L at the point @(1.01,2.01)
with the distance between Fand @ .
Find relative extrema and saddle points, if any, of the function
flx,v) =x}r+§+§ .
Module 111

Answer any two questions, each carries 5 marks.
Find the unit tangent T(t) and unit normal N(t) to the curve
x=acost, y=asint, z=ct a>0
Find the velocity and position vectors of the particle ,if the acceleration vector
a(t) =sinti +costj+ ek ; v(0)=k; r(0)=—i+k.
Find the equation of the tangent line to the curve of intersection of surfaces

z==x"+y?and 3x*+ 2y*+z* =9 and the point (1,1,2).

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

%«/E s yz
Evaluate by reversing the order of integration J. Ix dxdy
0 ¥y

Evaluate ny d4 , where R is the sector in the first quadrant bounded by
R

y:\/;, y=6—x, y=0.
Evaluate fﬁl _I";,, fﬁl_x x dz dx dy
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Module V

Answer any three questions, each carries 5 marks.

Find the work done byF(x,¥) = (x% + ¥*)i — x; along the curve

C:x*+ y* =1 counter clockwise from (1,0) to (0,1)

Determine whether F(x,¥) = 6y i + 12xy j is a conservative vector field. If
so find the potential function for it.

Find the divergence and curl of the vector field

F(x,v,z) = xyzli+ yzx®j+ zxv? k

Prove that [ (x% —yz)T+ (¥? —zx)j + (2% —xy)k. dF is independent of the path
and evaluate the integral along any curve from (0,0,0) to (1,2,3).

Iff=xT+yj+zk andr = ||7ll, prove that V2f(r) = z FE+7").
(a

Module VI

Answer any three questions, each carries 5 marks.

Using Green’s theorem evaluate Jl. {(xv +v¥)dx + x? dy where Cis the boundary
of the region bounded by ¥ = x? and x = y?
Evaluate the surface integral _]L z¢ ds, where @ is the portion of the curve
z=.t2+y?betweenz=1andz =3
Determine whether the vector field F{x, v,z is free of sources and sinks. If not,
locate them.

DF(x,v,2z) = (v + z)i— xzj+ x*siny k

if)F(x,v.z) = x°1+y* 7+ 22°k
Use divergence theorem to find the outward flux of the vector field
F(x,v,z) = (2x +y*)i+xvj+ (xy—2z)k across the surface ¢ of the
tetrahedron bounded by x +y + z = 2 and the coordinate planes.
Using Stoke’s theorem evaluate fc F .dr ;where F =xyT+yzJ +xzk;
C triangular path in the plane x +v+ z = 1 with vertices at (1,0,0),(0,1,0) and

(0,0,1) in the first octant

skeskok ok
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PART A
Answer all questions, each carries 5 marks. Marks
1 a) . . e (2\fF2
Determine whether the series ),;—, (}) converges. If so, find the sum (2)
b) Find the Maclaurin series expansion of f(x) = In(1 — x)up to 3 terms 3)
2 ind?Z and 2 i _ _
a)  Find -, and 3 if ye*—5cos2z =3z 2)
b)  Use chain rule to find Z—: at (0,1,2) forw =xy +yz, y =sinx,z = e*. 3)

3 a) Find the wvelocity of a particle moving along the curve

/ @)

F(t)=c'sinti +elcostj+tk att=mn
b) Find the unit normal to the surface yz+zx+xy=c at(-1,2,3) 3)
4 a) 2 3y )
Evaluate J. dx dy
Loy
b) Evaluate [ 12 ) Ox jzy:i,xz : (3)
5 a) Find the value of constant a so that if (2)

F=Bx—-2y+2)i+ (4x —ay + 2)j +(x — y + 2z)k is solenoidal.
b) Find the work done by a force field F(x,y) = —yi + xj acting on a particle  (3)
moving along the circle x? + y2 = 3 from (v/3, 0) to (0,v3)
6 a) Determine the source and sink of the vector field F(x,y, z) = 2(x3 — 2x)i + )
2(y3 = 2y)j +2(z% — 22)k

b) Using Stoke’s theorem prove that fc 7.dr =0wherer=xi+yj+zk and ©)

C is any closed curve.
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PART B
Module 1
Answer any two questions, each carries 5 marks.

k
P . e [ Kk
Test the convergence of the infinite series )5 (m) .

(k+4)!

Examine the convergence of }.;_, wTak

(2x-3)k

Find the radius of convergence of the power series Y2, 3¢

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

The height and radius of a circular cone is measured with errors of atmost
3%and 5% respectively. Use differentials to approximate the maximum
percentage error in calculated volume.

2%u

0xdy

If u = x*tan™? (%) —y?tan™! (g) , find
Find relative extrema and saddle points, if any, of the function f(x,y) = x3 +
y3 — 15xy.

Module 111
Answer any two questions, each carries 5 marks.

Find where the tangent line to the curve r(t) = e 2ti+ costj + 3sintk at
the point (1,1,0) intersects the YZ plane.
Find the position and velocity vectors of the particle given
a(ty=(t + 1) %j-e %k, v(0)=3i-j,r(0)=k
2 2

A particle moves along a curve x=2¢t",y =t~ —4t,z=3t—-5 where t is the
time. Find the component of acceleration at time t = 1 in the direction of
i —3j+2k

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

Evaluate [f r Xysin z dV where R is the rectangular box defined by

0<x<1,0<y<l 0Lz<

N

2
Sketch the region of integration and evaluate | 12 f;’ dx dy by changing the

order of integration.
Use double integral to find the area bounded by the x — axis
y=2x and x+y=1
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Module V

Answer any three questions, each carries 5 marks.
Prove that [, (x* —yz)T+ (y* — zx)] + (2% — xy)k . dF is independent of the

path and evaluate the integral along any curve from (0,0,0) to (1,2,3).

Evaluate fC xy? dx + xy dy where C is a triangle with vertices at (0,0), (0,1)
and (2,1)

Evaluate [, 2xy dx + (x* + y*)dy along the curve C:x = cost,y = sint,

0<st<

N

Determine whether F(x,y) = 6y? i+ 12xy j is a conservative vector field. If
so find the potential function for it.
IfF = (sinz + y cos x)i + (sinx + 2 cosy)j +(siny + x cos z)k find
Div F and Curl F.

Module VI

Answer any three questions, each carries 5 marks.
Using Stoke’s theorem, evaluate | c F .dr where C is the boundary of the

projection of the spherex? + y2 4+ z% = 1 on the XY plane with
F=Qx—y)T—yz?] — y*zk

Using Green’s theorem evaluate | c (y? — 7y)dx + (2xy + 2x) dy where C is the

circle x2 +y% =1

Evaluate using divergence theorem for F = x2i + zj + yzk taken over the cube

boundedby x =0, x=1,y=0,y=1, z=0andz=1

Evaluate the surface integral [ z* ds, where o is the portion of the curve

z=./x>+y?betweenz =1and z = 3

2 2

. X y
Use Green’ theorem to find the area enclosed by the ellipse =z + 32 =1

sfeskoskosk
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