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SHORT QUESTIONS
INTERGRAL CALCULAS
UNIT-01

Q.1 | Define B and y function.

7Z
Q.2 | Find the value of fo sin® 0 cos’6 do

Q.3 | Findthevalueof F((H & (™ &rMHred.
2 2 4 4

C—— )
Q.4 |Prove [ e™x"'dx =

Q.5 | Evaluate f&urdﬁe‘z" dx using B and y function.

an

Q.6 Write the formula of volume & surface area of solid of revolution when revolution is

about x-axis.
SHORT QUESTIONS
SEQUENCE AND
SERIES
UNIT-02
Q.1 Write Comparison test , D Alembert’s Ratio Test & Rabee’s Test.
Q.2 Define Convergence of Power series.
Q.3 In the Taylor series expansion of e* about x=2, the coefficient of (x-2)*is....

, , n .
Q4 | Find whether series D is convergent or not.

ni+10

2nl n

Q.5 7

Determine the radii of convergence of power series Z

(nD*

Q.6

o) 1
Write the condition for b series Z to convergent and divergent.

n=1,p
Q.7 Define Convergence and Divergence of Geometric series 1+x+x> +x3+...
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Prove that the sequence < X, >;

2n-7
Where X, = is
3n+2
(i) Monotonically increasing
(ii) Bounded
2

(iii) It’s limit is
3
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Q.9 Give one example of each
(i) Monotonically increasing & convergent sequence

(ii) Monotonically increasing & divergent sequence.
(iii) Monotonically decreasing & Convergent sequence.
(iv) Monotonically decreasing & divergent sequence.

Q.10 Find the limit of the sequence < xn> : where
5n—-3
X. =
" 7nt8
Q.11 Write the power series expansion of sinx , cosx , log(1+x), e*.
Q.12 What do you mean by convergence of a sequence?
Q.13 Check the convergence
1 1 1
+_+ 0+
23 " 3445
SsHORT
QUESTIONS
FOURIER SERIE
UNIT-03

Q.1 | Write Euler’s formulae for Fourier Series.

Q.2 State Parseval’s Theorem.
SHORT

QUESTIONS
FOURIER SERIES

Q.3 Write Dirichlet’s conditions.

Q.4 What is Fourier’s Series.

UNIT-04

Q1 if f=y",Findofatx=2,y=1

dxdy
Q.2 | Find the directional derivative of the f(x, vy, z) = x* + 2y* + z at the point

P(1,1,2) in the direction a” = 31 — 4]

Q.3 >
Find the curl of vector V' (x,y,2) =2x*1+3z*j+y*k at x=y=2z=1

Q.4 -
Velocity vector of a flow field is given as V  (x, y, z) = 2xyi — 3xz]. Find its

vorticity vector.
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Q.5 Zxa_ys xL+y3
Evaluate lim and lim
() =(0,0) x*+y° () =(2,3) 2x%y

Q6 |if f(x,y,2)=2x"y — y*z*, then find the gradf at (1,-2,1)

Q.7 L

Suppose the force field F =Vf , where f(x,y,z) = . Find the work

x2+yz+z2

-

done by F in moving the object from (1,0,0) to (0,0,2)
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Q's ] _ 1 S S — -

if u=tan™" (x+y) prove that x su+ y ou = sin2u

xX=y dx ay

Q.9 N . . 4 ) :

Prove thatthe F = (y*cosx + z%)i + (2ysinx — 4)j + (3xz* + 2)k is a conservative

field.

Q.10 | Find the first order partial differential coefficient of x* + x*y* + y* + 32° — xyz

Q.11 | Define homogeneous functions and write Euler’s Theorem for homogeneous function.

Q.12 | Write necessary and sufficient condition for Maxima and Minima of function of two
variables.
Q.13 | Define Lagrange’s Multiplier Method.

Q.14 | Write the equation of tangent line and normal plane to a given surface.

Q.15 | Find the gradient of f(x, y, z)= x*y* + xy* — z* at (3,1,1)
integral
Calculus

UNIT-V

Q.1 | Write the coordinate of centre of gravity of a solid RTU - 2019

Q.2 | Write the statement of stoke’s theorem, Gauss divergence theorem & Green’s theorem.
RTU -2023-2024

Q'3 - - ~ ~ "
Find [/ 77 -1ids d S where s is a closed surface enclosing volume V & r” = xi + yj + zk RTU-

N

2018
Q.4 | Evaluate (i) folj;lf x*yz*dx dy dz

5 DX
Q. Evaluate [, [oxy dx dy
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Volume & surface of solid of Revolution

UNIT- |

Q.1 X2 2
Find Volume & Surface of the solid formed by revolving the ellipse w + Zzz 1, about major axis

RTU 2016
Q.2 | Find the Volume of the solid generated by the revolution of the loop of the curve (a + x)y* =

x*(a — x), about x axis.

Q.3 | Find the surface & Volume of the solid formed by revolving the asteroid x*/3 + y*/3 =
a?’® about x axis.

Q.4 | Find the Surface & Volume of the solid generate by revolving the tractrix

x = acost +*log (tan*¢) ; y = asint about x axis or about its asymptote  RTU-2015
2 2

Q.5 | Find the Volume & surface generated by revolving the cardioids r = a(1 + cos 0) about the
initial line.

Q.6 | Show that the volume of spherical cap of height h cut off from sphere of radius a is mh?(a — n)
3

Q.7 | Prove that the volume of a frustum of a sphere of height h & the radii

T
r&r,is g h[3(r7 +1%) + h?]

Q.8 | The part of the parabola y* = 4ax, cut off by latus rectum revolves about the tangent at the
vertex find the curved surface area of the reel thus generated.

Q.9 | Find the volume of the solid formed by revolution of each of the following cycloids

(i) x=a(f +sin0); y = a(l + cos 0), about x axis

(i) x=a(f —sin 0); y = a(l — cos 0), about its base.

Q.10 | Prove that surface & volume of the solid generated by revolving the loop of the curve x = t?,
3

y =t-—|

Q.11 [ Show that the volume of the frustum of a cone of height h & with ends radiia & b is

" (@’ +ab +b°)

Q.12 | Find volume of the solid generated by the revolution of the curve x = a cos® 8

,¥ = a sin® 8 about the x — axis.

about x axis are respectively 3w & 3’1.

Q.13 | The region in the first quadrant enclosed by the y-axis and the graphs of y =
cos x and y = sin x is revolved as out the x — axis to form a solid find its volume.
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Q.1 w0
Evaluate [ {46 dx
2 o0 x°(1—x")
Q Evaluate [ (1124 dX
Q.3 | Evaluate fOUVxé" dx
Q4 | showthat [x(8 —x))3dx= .
fo ( ) 9v3
Q.5 | Evaluate folxm(logex)” dx,n>0m>-1
« 1
Q6 | Eyaluate [0 11padx
Q.7
o0 x° c+1
For c>1,Prove that [ .. dX = (log cress
Q.8
Prove that I'(1 + 1) =[* &dx, Henie deduce that [ &%2dx = Vr.
1 0 0 2
9 *
Q fOcos x* dx
Q.10
1
Showthat /9= Vi
Q.11 . o0
Show that [ x™'@* cos bx dx = cosm@ and [ x™ ! &% sin bx, dx =
0 (@*+pH™ 2 0
m sin m@ where 6 = tan™ (»)
(@®+bH™2 a
Q.12
(o) mn o . m mmn
Show that fo x™* cos bx,dx = ,m €S ( , ) and fo x™sin bx, dx = o sin ( , ).
o Th — T+ L) T
Q.13 Show that [” cos(bx'") dx = "I"" cos ")
ITmian
Q.14 Prove that : B (m,n) =
I'(n+m)
Q.15 ProvethatI'nI'(1—-n)= " ,0<n<1
sin nmw
Q.16 Show that
(i) [m+1)=nln
(ii) B (m,n) = B(n,m)
Q.17 Prove that ;: = 002"‘" x"dx
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Q.18 Prove that fowcos’"e sin"0 d@ =

r(m+1)/2) r((n+1)/2)
2I((m+n+2)/2)

Q.19 Show that :B (m,n)=B(m + 1,n) + B(m,n+ 1)

]
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Q.20 ”/2 T nm
Prove that fo tan™ x dx = , Sec
Q.21 Evaluate f(‘f[/cos4 360 sin* 66 do

Q.22 folx“(l —x%) 17 dx

Q.23 | [™/2gin x dx

0

Q.24 | [ * gy

0 1+x°

Q.25 fooxg_(l xz) dx
0 (1+x)H

Q26 | [ Vxe™dx

lom

Q.27 | Show that f:x(8 - x%) /3dx =

9V3
Q.28 folxm (log x)" dx
Q29| [ 1 gy
0 1+x4
Q-30 oo x* F(C+1)

For C>1 prove that [ .. dX = (10 cyns1

Q.31 | prove that T'(1 + 1) = [ e~ ndx
n 0
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Sequence & Series

Fest the convergence of the following series
Q.1 1 13 135
Tt ot oatoae™
Q.2
VAR
23 33 43 53
1 1 1 1 1
Q3 x+(x—1) tx+1+x—2+x+2+m
Q4 | xn=vVnl+1=v/n2=1
Q.5 1 -n?
xA=(1+5)
Q6 | x x* x® X
12723732 45t
Q.7 1 —3— 5
1237234 3457
Q8 |1 2 37 43 - — -
+ x+ Q)X+ x+-
2 3 4 5 — —
Q.9 nn? L
(n +_1)n2
Q.10 (i) ef=14+x+x+x+--
L2 I_32 3 4
(i~ &tog(l F¥x)=x— "2+ "—3 "+4--
x2  x*  x6
(i} cos=x=1=——+F— —" + -
L2 L4 L6
) ) 3 %5 %7
(iv) sinx =x— _+ — 4+
Q.11 nn
X, = Ln.
Q.12 2x  3%* 4%
1+,90+1 3+, 4+~
Q.13 3 3.6 3.6.9
1+ x+ x* + x4
7 7.10 7.10.13
Q.14 | Use taylor’s theorem to expand sin x in powers of (x — 1) and up to second degree

terms.

RTU- 2017




A RYA College of Engineering (ACE)

(Affiliated to RTU | Approved by AICTE, New Delhi)

= SP-40, RINCO Industrial Area, Delhi Road, = Wwhw.aryainstitutejpr.com
Kukas, Jaipur-302028 | Tel. Ph. 0141-2820700 « Toll Free: 1800 102 1044
(S8 nn
=g

Q.15 | Test the convergence of the series
12.5%.9% .. ... (4n — 3)*
) 42 8% 12% .. .. (4n)?

RTU - 2019
n=1
Q.16 | piscuss the convergence of the series Z_iﬂx”. RTU _ 2018
\/n2+1
Q.17 . - TZ 34 56
. Test the convergence / Divergence of the series.  + 5+ 5+ - RTU-2022




A RYA College of Engineering (ACE)

(Affiliated to RTU | Approved by AICTE, New Delhi)

= SP-40, RNCO Industrial Area, Delhi Road,
Kukas, Jaipur-302028 | Tel. Ph. 0141-2820700

= Www.aryainstitutejpr.com
« Toll Free: 1800 102 1044

LAY —
(N1}

Fourier Series

Q.1 | Find the Fourier series to re present
f(x) =xsinx, 0<x <2m,
Q.2 | Find the Fourier Series for f(x) = x4+ x*, —n<x<m,
m 11
Hence Show that . = 1+ 2 + 22 + .
Q.3 | Find the Fourier Series for. f(x) = x*, —-n<x<m &
Hence prov%that - - —
T 1 1
(i) _§=1+_2+?+?+---
(i) T " 1 N 11 )
1 _ =1 4+ —— o
12 2% 3% 47
iy =14+ o+ o+
iii =
8 3* 5% 77
Q4 | sr)=( 0, —nt=x<0
1o {sinx, 0<x<nm
Then show that B B
) 1 sinx 2 cos2nx
x)= + -
T 2 T 4n*—1
n=1
Hence Prove that
1 1 1 1
_I_ + + v —
1.3 3.5 —5.7— 2 —
1 1 1 )
& 13 " 358 + g Ty — — RTU- 2018
Q.5 | Find Half range sine & cosine series to represent
f(x)=x(r—x)for 0<x<m
1 1 1
& also find the sum of T e RTU- 2019
3 33 53 73
Q.6 | Find half range cosine series for the function
f(x)=2x—1;for0<x<1
Q.7 | Find the Fourier series to represent
f(x) =x—x*intheinterval — 1 <x < 1.
Q.8 [ Find half range sine series for the function
f(x)=x, in the interval 0 < x < 2.
Q.9 | Expand f(x) =| cos x| in a Fourier series in the interval (—m, m)
Q.10 | Find half range cosine series for the function f(x) = (x — 1)50<x< 1
1 1 1
Hence show that = ,+ ,+ ,+-
8 17 3° 5
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Q.11 | Find the Fourier series to represent f(x) = |x|; for —n <x <,

Q.12 | Find the F.S for f(x) = x* in (—m, 1), using parseval’s theorem, prove that
4
»e 1 =nr RTU- 2019

n=1 n4 90
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Q.13 | Obtain Half range sine series for f(x) = e, 0<x <1 RTU-
2018

Q.14 | Find the Fourier series expansion of the following periodic function with period 2.
fx)y= mtx if —m<x<0
0 if0<x<m
RTU- 2022
Q.15 0<x <1
ff)={n@-x) 1<x<2 ) 11
Using half range cosine series, show that 95 Lttt
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UNIT- IV.

Question on Partial Differentiation

Q.1 | ifu=log (y sin x + x sin y); then prove that 2% =%
dxdy dydx
Q.2 | fu=x*tan™' (1) — y* tan™" (x) then show that o2u = x2=y2
X Y dxdy x2+y2
Q.3 | Ifu=e"? then show that ; 63 = (1 + 3xyz + x*y*z*)e™”
z0yox
Q.4 Yz y2 22 4. ouNz 2 2 _
If + + = 1; then show that (")* + (ou)” + (ouw)* =
a"+a b+u c"tu dx dy dz
2 (xau+yau+zau)
dx v dz
Q.5 | Ifu=1log(x®+ y*+ 7> — 3xyz),
than show that — —
ou ou ou 3
(i) + -
0x dy 0z x+y+z
G) (24 %94+ Du= _ 9
x dy @ (x+y+2)*
() 6§u " aXu ) zzu -3 5
iii = —
ol vt 0 (eryen)
Q.6 | If x"y'z°= cthenshowthat ( az) =—[x(1 +logx]™!
Ay Av X=Y=Z
Q7 |[fO(r,t)=t"e-r , then find the value of n for which
—— 7 =
0 (4200) — 30
r]Z ar (T oY ot
Q8 |Ifu=(*+y—+z)= —
Then show that —
. ou du ou
(i) x  + +z s = U
X A
() 0%u + a%u + a%u
i - =
x> oyt a7
Q.9 A iy
Verify = ; where u is given by
dx 0y dy 0x
(i) u =tan™ (y)
iy

(i)  u=log( )

XV
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Questions on Euler’s theorem

Q.1 | Verify Euler’s theorem for the function.

(i) f(x,y)=(’;;%¥/—;
i) fey) =iy

5v 5

Q.2 | Ifu=cos™ { x7 5 then prove that x ou+ y su+ 1cotu =0

Vx+y dx dy 2
Q.3 | Ifu=sin"'x+ tan™" xThen prove that x u+y ou=0
vy y dx ay
Q4 |ifu=sin'(, . );thenprovethatx +y = tanu.
x'5+y’s 0x dy 20

Q.5 | Ifu=tan™ (x+y) ; then prove that x* ou+ 2xy du+ y* ou= sin 2u(1 — 4sin*u)
x+y 6x2 dyox 6y2

E3

Q.6 | ifu=1log (*™), then prove that x ™+ y % =3,
x+y dx ady

Q.7 | ifu=sin"" (x+y) ; then prove that
x+y
(i) xu,+yu,=tanu

(i)  x*uy+2xyu,, +y°u, =tan’u

Q.8 | If u =xsin"' (y) then prove that x*u +2xyu +y*u =0
¥ XX Xy Yy
Q.9 | fz=x"f () +y " f(2); Provethat x* o224 2xy o2z + y* 922+ X 92+ y 02 =
. x 2 x ax? dx dy 6y2 0x dy

n’z
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Questions on Change of Variable (Composite Function) & Total Derivative

Q.1 | fu=x*—y*+sinyz&y = e*, z=log x then find value of au

dx
Q.2 |Ifz=x*y &x*+xy+y*=1,then find da
dx
Q.3 | If (cos x)” = (sin y)* then prove that dy = y tan x+log(siny)
dx loLg(cos x)—x coty

Q4 |[ifx° + y°> = 3axy then find the value of dy -

ay
Q.5 | Find i when y"yz sin x

Q.6 | Ifx’ +y*=a’ then find ay

dx

Z

Q.7 | Ifax*+ 2hxy + by* =1, then find dy _— = —

Q.8 | Ifu=f(y—z=z—xx—y) thenprove that ™+ "+ =0
Ox 0y 0z

Q9 |Ifu=f(,”,),Provethatxu+yu+zu=0

AL Z X X y Z

Q.10 | If z = f(u, v), where u = x* — 2xy — y*, v =y then prove that (x + y) oz +
_ax

(x =) 7="(x—y)
ay v
Q.11 | Ifz = f(x,y), where x = e* cos v, y = €" sin v then show that y oz + x 6z = e* 9z
Ju av ay

Q.12 | if x = écos@— n sin @y =Esima + ncosa, then show that *“ +“=""“+""*s

dx ay~ 9¢” an”

Q.13 | If x =rcos6, y = r sinb, then show that

. o Ju  sintou—
(i) =cosf —

x ar r 060
. du  ___ du__cos@Qiu___  _ _
(ii) =sinf _ +

dy ar r 060
( ) 62u 62u Bzu 1 azu 10du
ii + .= ,+ +

6x2 sz 6r2 rz 692 ror

Q.14 | fz= f(u, v) where u = Ix + my & v = ly — mx then prove that

0’z 0°z — 97— 0z —
+ =P+ m?) ( + )
ox*  0y? ou* ov?

Q.15 | If f(x,y) =0 & ¢(y, z) = 0, then show that %/ 9 @ = 0/ 0¢
Jdv 0z dx 0x 0v

Q.16 | If f(p, v, t) = 0 prove that P %% = —1
dv_0t dp
Q.17 | ff(x,y,z2) =0& ¢ (x,y,2z) =0, then prove that

dpof ofdp dy 9fdp ¢ af
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(az dy 0z ay) dx (az ax 0z ax)

Q.18 |f v is a function of u & v where u = x — y & v = xy, prove that x Iy y26V=
5 0x ay

2
@+ Clxy ),
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Q.19 | Ifu = f(r), where r* = x* + y? then prove that ou+ oy = f"(r) +1f'(r) -
Jdx Jdy T

UNIT- IV.

Limit & continuity & Tangent plane & Normal line & Directional derivative,

Gradient divergence & Curl

Q.1 | Evaluate the following limits:
lim ,
(@) x -2 * %
2x7y

y =3
lim 5
x+y
(b)x—1 3x+y°
y =2
lim 5
() x—=0(x*+y)
y =0
lim 5
(d x-0 ;7,
x +y
y =0
Q.2 B3 whenx# 0,y # 0

I £Gey) = (Pa?
0 swhenx=0,y=0
Check the continuity of f(x, y) at the origin.

Q.3 | Discuss the continuity of the function
X

feey) = +y

2 ; (x,y) =(0,0)
Q.4 | Find the tangent plane & normal line to the surface
flx,y,2)=x*+y*+z—9=0at P(1,2,4)
Q.5 | Find the equation of tangent plane & Normal line to the elliptic paraboloid z = 2x% +
y* at the point P(1,1,3)

; (6 y) #(0,0)
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UNIT- IV.

Maxima & Minima

Q.1 | Examine the extreme value of
(i) fx,y)=x*+xy+y*+r+1

x
(i)  f(x,y) =x*+3xy* — 15x* — 15y* + 72x
(i) fOoy)=x"+y"—2x" + 4xy — 2y

(iv)  foy)=x*+y*+2+2
x oy
v) fy)=xy(1-x-y)

Q.2 | Find the maximum & minimum value of f(x,y) =sinxsinysin(x +y), 0<

X, Yy<T

Q.3 | Show that the minimum value of the following function is 3a* ;if u =xy +a’(1+1)
X y
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UNIT- IV.

Maxima & Minima (Lagrange’s Multiplier)

Q.1 Divide a into three parts such that their product is a maximum.

Q.2 Find the dimensions of rectangular box, open at the top of maximum capacity whose
surface is 108 sq. cm.

Q.3 Show that volume of the greatest rectangular paralleleopiped that can be inscribed in
x? y2 z . 8abhc

theellipsoid .+ 4+ =1is B
a® b* & 3v3

Q.4 | Find the minimum value of x* + y* + z*, whenax + by + cz=p

Q.5 Split 24 into three parts such that the continued product of the first, square of the
second & cube of the third may be minimum.

Q.6 Prove that the rectangular solid of maximum volume which can be inscribed in a sphere
is a cube .

Q.7 | The temperature at any point (x, y, z) in space is given by T = k xyz*, where k is a
constant. find the highest temperature on the surface of sphere x* + y* + z* = a?

Q.8 A rectangular box, open at the top, is to have a volume of 32 cubic meters. find its
dimensions so that the total surface is minimum.

Q.9 Find the shortest & longest distance from the point (1,2,-1) to the sphere x* + y* +
7t =24

Q.10 | Find the maxima & minima of u = x* + y* + z* subject to conditions ax* + by* +
cz"=1&Ilx+my+nz=0

Q.11 | Find the maxima & minima of f(x, y, z) = x* + y* + z* where ax* + by* + cz* =1

Q.12 | Find the shortest distance from origin to the surface xyz* =2
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UNIT- IV.

Directional Derivative

Q.1 | Find the directional derivative of the function f(x, y) = x*y* —
4y at P(2, —1) in the direction of the vector "v’ = 21 + 5j

Q.2 Find the gradient of f(x, y) = ylogx at P(1, —3) & hence obtain the directional

-4 3
derivative of fin the direction of the vector u™ =<, >

=

Q.3 Find he values of a, b, & csuchthat A = (x + 2y + az)i + (bx — 3y — 2)j +

(4x + cy + 2z)k is irrototational vector field. Also find its scalar potential.

Q.4 A fluid motionis givenby ¢~ = (y + 2)i+ (z+ x)j + (x + ¥)k

Is this motion irrotational? if so find the velocity potential .
Q.5 Show that the vector field defined by

A =2xyz*l + x*2°] + 3x*yz*K is irrotational.
Find the scalar potential ¢ such that A~ = g rad
¢

Q.6 Find the angle between the tangent plane to the surface x logz =y* — 1 & x*y =2 —
z at the point (1,1,1)

Q.7 Find an unit vector normal to surface x*y + 2xz = 4 at the ponit (2, —2,3)

1
Q.8 | Find the directional derivative of in the direction of r~
r

Q.9 | Find the angle between the surfaces f = xy’z —3x —z*=0and ¢ =3x* — y* + 2z
—1=0atp(1,-21)

Q.10 | Find a & b sothat the surfaces f =4x’y + 2’ —4=0& ¢p =ax’*—byz— (a+2)x=0
may be orthogonal at p(1, —1,2)

Q.11 | Find the directional derivative of ¢ = x* — 2y* + 4z* at (1,1,-1) in the direction of vector
21+ j — K. also find the direction of maximum directional derivative at (1,1-1) & its
maximum value.

Q.12 | Find the values of constants a,b,c so that the directional derivative of ¢ = axy* + byz +
cz’x*atp (1,2, —1) has maximum magnitude 64 in the direction parallel to z axis .

-

Find divergence & curl of vector F = V(x* + y* + z° — 3xyz)

Q.13
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Find the value of A,if F = (2x —5y)I + (x + Ay)j + (3x — z)k is solenoidal .
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UNIT-IV.
Proof of
Q 1 R > ldentities
' Ifa &b are vector function then show
that(i) V.(a”xb )=b .(VXa)—a.

(Vxb )

> > - - -

(ii) Vx(a@xb )=MB .Va.-b (V.a)—(@. V)b +a’(V.b )
(i) V@b )=0 VNT+ax{Vxb )+@. V)b +b x((Vxa)

Q.2 ProudthatV x (" %% )= ¢ = 3 (" a)r”
r3 r3 )
Q.3 | Ifv"; & v, are vectors joining the fixed points (x4, y1, 21) & (x,, ¥, 2,) respectively to
a variable point (x, v, z) prove that
()  Divr ™, x v ) =0
(ii) grad (V. v ) =v + v,
(i) curlW ™ X v ,)=2Cv = "v,)
Q.4 Ifa’is a constant vector, show that

- oo o

-

(i) Va@a.v)= ( a. Vv +a x(Vxv)

(ii) Vx(a ><v)—a (Vv)—(a V)v

Q5 | provethat VA2 =2(4.V)4 +2A X (VXA)

Q.6 | Prove that

(i) VE(1)=0

iy V.[rv(H]=3r"

(i) VEV.(r)]=2r"

(iv) VA =n(n+ 1)r*?

Q.7 Show that V2f(r) = f"(r) + 2 f'(r) ; where r = Vx + y* + 2
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DOUBLE INTEGRAL

UNIT-V

Q.1 | Evaluate [[ r*sinfcosfdfdr over the region bounded by the cardioid r = a(1 + cos®)
above the initial line.

Q.2 Evaluate [ xydxdy over the positive quadrant of XY plane subjectto x +y <1

Q.3 | Evaluate the integral [ [® e~ ®2+y2) dx dy by changing into polar co-ordinates.
00

Q4| Evaluate tf Vax—xz (x* + y*)dx dy by changing to polar co-ordinates
0x

—EE— L. 2 2
Q.5 Evaluate [[ , , overtheone loop of leminiscate r“=a“cos26
a +r

Q.6 Find by double integration the area lying inside the cardioids 7 = a(1 + cos6) and
outside the circler = a

Q.7 Find by double integration the area enclosed by y* = 4ax and_x2 = 4@/

Q.8 Find the volume bounded by coordinate plane and the plane T Z + =1
a C

Q'g x2 2 2
Find the volume of the Ellipsoid +7+ %=
a2 b2 c2

Q10 | Find the area bounded by the cardioid r = a(1 + cos8) by double integration.

Q.11 | Change the order of integration and solve [ gxeyl dyéix

1 € 1
Q12 | Eyaluate [o [ ox 100y dxdy

Q13 | Bvaluate [©[*°¢  dxdy
0 x vy

Q14 | Evaluate [ [*[*"(x + y + z)dxdydz
000
Q.15 | Find the area, by double integration, bounded by parabola y>=4ax and its lactus rectum.

Q.16 | Find the area of the region R in the xy-plane enclosed by the circle x*+y*=4, above the
line y = 1, and below the line y=v'3 x

Q.17 | Evaluate | 1 f 2dx dy
00

Q.18 | Find the Centroid of the region in the first quadrant that is bounded above by the line y=x
and below by the parabola y=x?

Q.19 | Find the mass, centroid of the tetrahedron bounded by the coordinate planes and the plane
x/aty/b+z/c=1

Q.20 | Find the mass of the tetrahedron bounded by the co-ordinates planes and the plane x/a +
y/b + z/c = 1, the variable density uxyz.

Q.21 Evaluate J'Z fZ fyz—gb_’L_dXdde
110

>

Q22 | pyaluate  [1[* , ’; dx dy by changing into polar co-ordinates.
00Vx“ty

Q.23 | Change the order of integration of the following [ il 2 f(x,y) dxdy
0 x
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Line integral, surface integral. volume integral

UNIT-V

A1 ”
Q A vector field is given by F = siny { + x (1 + cosy)j . Evaluate | F.dr over a circular

path given by x>+y?>=2a2, z=0(
Q.2 | Find the work done in moving a particle once round a square C, formed by the lines y=
+1, x=+1 in xy plane if force is given by

-

F = (P+xy+2)i+ (+y* —2)j+xyk

Q3 > 5> oo o > o
.

Evaluate | F. d r ,where F =(3x2+6y)1i- 14yzj+20xz’%k & C is the path
joining
Cc
(0,0,0) to (1,1,1) according to following path
1) (0,0,0) to (1,0,0); (1,0,0) to (1,1,0) then (1,1,0) to (1,1,1)
ii) Direct straight line joining (0, 0, 0) to (1, 1, 1)
iii) along x=t, y=t2, z=t>

Q4 >
Show that the F = (2xy+z?)i+x%+3z?xk is a conservative field. Find its scalar potential

and hence find work done in moving a particle from (1, -2, 1) to (3, 1, 4).

Q.5 If @=2xyz*; A=xyi-zj+x%k and C is the curve x=t2, y=2t, z=t*> from t=0 to t=1.
Evaluate the line integral.

I

> o o

d r ()]

-

A X

d r -
Q.6 Find the total work done in moving a particle in a force field given by

-

F =3xyi-5zj+ 10xk along the curve x =t>+1, y = 2%, z = t> from t=1 to t=2

7 ”
Q Find the work done by a force F = (y* cosx + z°) i + (2y Sinx — 4)j + (3xz* +

z) k in moving a particle from P (0,1,-1) to Q (%, -1, 2)
2

N

.8
Q Suppose the force field F = Vf is the gradient of the function

fx,y,2)= | ‘21 , -Find the work done by F in moving an object along a smooth

x"+y +z
curve joining (1, 0, 0) to (0, 0, 2) that does not pass through the origin.




A RYA College of Engineering (ACE)

(Affiliated to RTU | Approved by AICTE, New Delhi)
* SP-40, RNCO Industrial Area, Delhi Road, = WWW.aryainstitutejpr.com
Kukas, Jaipur-302028 | Tel. Ph. 0141-2820700 = Toll Free: 1800 102 1043

SURFACE INTEGRAL

UNIT-V

Q-l - - A
Evaluate, [ A -7ids where A = 18zi + 12j + 3yk and S is the part of the plane

S
2x+3y+6z = 12 which is located in the first octant.

Q.2 If S is the entire surface of cube bounded by x=0 , x=a, y=0, y = a, z=0

-

iz=a and A = 4xzi — y*j + yzk. Then calculate [| A”-nds
s

Q-3 - -
Evaluate[[ F -7nds,where F = 2x*yi — y%j + 4xz*k & S is closed surface of the
S
region in the first octant bounded by the cylinder y* + z? = 9 & planes x=0, x=2, y=0
&z=0
Q-4 - -
Evaluate [[ F -7ids whereF = zi + xj — 3y’zK; S is the surface of the cylinder x? +
S T
y* = 16 in the first octant betweengg)]‘&Uzl\:%E
INTEGRAL
UNIT-V
Q.l - ) N N N
If F = (2x* — 3z)1— 2xyj — 4xk, then evaluate
() [V.F dv
v
(ii) J (V x F ) dV, where V is the region bounded by x=0,y=0,z=0 &
4
2x +2y +z=4.
‘2 - ~ -
Q If F = 2zi— xj + yk, evaluate [[[ F dV where V is the region bounded by the
%
surfacesx=0,y=0,x=2,y=4,z=x*& z=2.
Q3 | Evaluate [ fv x* dx dy dz over the region v enclosed by the planes x = 0, y=0,z=
Oandx+y+z=a.
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Stokes Theorem

UNIT-V
Q.1 . N ) . . 2N
Verify stokes theorem for F = (x*+y — 4)i + 3xyj + (2xz 4+ z*)K over the surface of
hemisphere x* + y* + z* = 16 above xy plane .
Q2 | Use stokes theorem to evaluate [ A{(x+ 2y)dx + (x — 2)dy + (y — 2)dz}
Where C is the boundary of the triangle with vertices (2, 0, 0), (0, 3, 0), and
(0, 0, 6), taking anti-clockwise.
Q.3 ”

Verify Stoke's theorem for: F = (y —z+2)1+ (yz+4)]j—xz K

over the surface of acube x =0,y =0, x =2, y =2, z= 2 above the Xy -plane (cubes
bottom is open ).
Q.4 | Use Stoke's theorem to evaluate:

S>> 5 > o -

[F - d r,where F =y%+x% —(x+2)k and C is the boundary of the
triangle (1, 0, 0), (0, 1, 0), and (0, 0, 1).

Q.5 | Apply Stoke's theorem to evaluate:
[ (ydx + zdy + xdz), where c is the curve of the intersection of x* + y?+ z> = a? and x
tz=a.

Q.6 | Verify Stoke's theorem for the vector field F = (x? - y?) 1 + 2xy j, integrated around the
rectangle z = 0 and bounded by the lines x =0,y =0,x=a, and y =b.

Q.7 | Verify Stoke's theorem for the hemisphere S; x> +y*+ z>=9, z> 0, its bounding circle
C:x*+y?*=9,z=0, and the field F =yi - xj.
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GAUSS DIVERGENCE THEOREM

UNIT- V
Q.1 , , . N L.
Verify Gauss divergence theorem given that F = 4xzi - y*j + yz k and
S is the surface of the cube bounded by the planes x =0, x=1y=0y=1,z=0,and z
=1.
Q.2

Use divergence theorem to evaluate [ ¢ (x dydz + y dzdx + z dxdy ) where S is a
portion of the plane x +2 y + 3z = 6 which lies in the first octant.

Q.3 | Verify Gauss divergence theorem for the function F = yi + xj + z’k over the cylindrical
region bounded by x* + y*=9z=0andz=2 .

Q.4 ~
Use divergence theorem to evaluate [ F = 4xi — 2y?j + z?k, where S is the surface

S
bounding the region x* + y*=4z=0and z=3
Q-5 >
Use Gauss divergence theorem to evaluate f F .1 ds where
S

F =4xyi+yzj—xzkand

S is the surface of the cube bounded by the planes x =0,x =2,y =0y = 2,
z=0,and z = 2.

Q.6 : : . N :
State Gauss’s divergence theorem . verify Gauss divergence theorem for F = xyi +

7% + 2yz k on the tetrahedron x=y=z=0andx+ y+ z = 1.
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Green’s theorem

UNIT-V

Q.1 | Apply Green's Theorem to evaluate the line integral of

$(xy + y?) dx + x*dy where C is the boundary of the closed region bounded by y=x &
y=x*

Q2 Verify Green's theorem in the plane for [, (xdy — ydx) Where C is the right angled

triangle with Vertices (0,0), (2,0) & (0,1)

Q3 | Verify Green's theorem for [ . (x* — 2xy) dx + (x*y + 3)dy ~ around the boundary C
of the region y*=8x & x=2

Q4 Evaluate [, (v — sinx)dx + cosx dy where C is the plane triangle enclosed by

the lines y=0, x=n/2 & y= 2x/n

Qs Verify Green's theorem for [ C(3x2 — 8y?) dx + (4y — 6xy)dy where C is bounded by
parabolas y=x? & x=y?>

Q.6 Verify Green's theorem for [ C(3x2 — 8y?) dx + (4y — 6xy)dy where C is bounded by
of the region definedby x =0,y =0andx+y=1




