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Attempt five questions in all. Question No. 1 is compulsory.

Q1L
a) Explain the physical significance of the curl of a vector field. 3)
b) Differentiate between systematic and random errors. 3
¢) A point has cartesian coordinates as (4, 3, 12). Write an expression for the position
vector in cylindrical and spherical coordinates. 3
d) Prove that sinx and cosx are orthogonal in the interval (0,27). (3)
1 n-1
¢) - Evaluate the integral ](log -l—) dv, n>0. (&)
: } A -
- Q2. ‘
a) Prove that a spherical coordinate system is orthogonal. 4)
b) Derive the expression for the divergence of a vector field in curvilinear coordinates and
express it in spherical coordinates. (4+3)
c¢) Evaluate ﬂ[,/(x’ +y*)dxdydz , where V is the region bounded by z=x+y’and
A \\‘z=8—x2—y2\; A ' ; )
L
Q3.

a) Verify Green theorem in the plane for m(lrz ~8y*)dx +(4y—6xy)dy, where C is the
) [4

" boundary of the region defined by x=0,y=0,x+y=1. (3+2)
b) State and prove Stokes’ theorem. ' (2+5)
¢) Let f=x*yz—4xyz’be a scalar field. Find the directional derivative of fat P (1, 3, 1)

in the direction of 2i - j —2k. Also find the magnitude of maximum directional
derivative. (2+1) -




$381
Q4.
a) Prove the identity V(}ix §)=1}-(VXA)—A-(V><B) .

)

b) Evaluate V? [V%], where 7 = xi +)j +zk. &
r

c¢) Assuming that f(r)is differentiable, prove that f(r) is irrotational, @)

a) Find the Fourier series expansion of the output of a half Wave rectifier. Draw the
rectified wave function between 0 to T, where T is the time period, (7+2)
b) Obtain a cosine series expansion of the function f(x)=1+x valiq in the interva]
.1 1 1 il
0 < x < 2and hence sum the series F+§2-+5—2+-----. 3t (3+1)
c) State the Dirichlet theorem so that a function can be expressed as a Fourier series.

2)
Qeé.

[m [n

( = B(m,n), where all the symbols have usual meaning. (8)
m+n

a) Prove the identity

b) State the law of propagation of errors. The resistances of two resistors were determined
several times giving the results R, =(3.52+0.01)Q and R, = (5.12 :i:0.0l)Q. Calculate

standard error in the total resistance R in series and in parallel. : (1+2+9)
Q7. i
T o] 3[FF g 5 SNy

a) Prove that V[M V(lﬂ = [ﬁ]_—g e (6)

r r r L .
» '/ ém-l -1 . %
b) Show that B(m,n)=2 i(sin 8)"" (cos8)™" do @)
0
c¢) Express the position and the velocity vectors of a particle in cylindrical coordinates.

(2+3)
2200
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At 1 i i |
tempt five questions in all including Q. No. 1 which is compulsory.
e Do any five of the following : . .

5%3=15

(a D i f '
) Define a Jacobian. Calculate the Jacobian for a change from cartesian (x, y) to polar

coordmates (r 6) in two dimensions.

(b\) What 1S Wronsklan 2 Calculate the Wronsk1an of x and x” log X.

TN

\(c) Fmd\the minimum value of u = x* + y* + z* on the surface xyz = ¢, where c is

T T—a ,constant. =
N ) \

b~

: ' e Y5 : —~— )
(d) Establish :\ SR N
. _ Sy
§ (2 - a?) = 8(x —a) +d(x +a) -
: 2|al
. SN
o “. ¥ BN 5 ) \'\\‘-\.\f\-\ 5
(¢)--~Show that-the force : - - TR
> Ty -
F=r’r

- is conservative.
‘ PO,

Ji
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)

Q)

(@)

(b)

®

(c)

7 dxzr /- dx i -

E
(2 1)

7876
" ndl e T _ b
Evaluate v (F . r]. Where ﬁ iS a constant vector, ; 3
o
N
Solve :
cos(x + y) dy = gy
Solve the following di{Terentialycquations :
: 2 dy
i Sec” y—_ 4+ 9y t e
@) y de T2xtan y =4
4 (s
given that ¥(1) = Py
(i) 4d2 +4§Z+y x(x+e"’2). e LR s |
: dx dx \ ' s~
Solve the differential equation : - "
5c'2 d'2y - 2x dy -LZy =‘x108x.)‘— e / '
- dx? dx e : SF o
: : S I e
Find the particular integral of the following differential equation : e
d2y o @’+5y=§ €12 | 18 con dx -71sm4x
dx? dx 4 . riry :
y ‘ = Lot 5
Solve: - i s g RN

Show that the foll&wing equation is exact and then solve it :
‘ {-('x+1) e* —e’}dx = xe’ dy



(3
| 43‘ (@) Evaluate the gradient ¢, where ¢ is defined by :

R
- o
p.r
¢ = ——
73
-) .
where p is a constant vector,
() DProve: . L * 5
1 = -5 - —
5 VX|loX r|=0
() -Derive an expression for the divergence of A in spherical coordinates: 6
5. (a) Find the unit normal to the surface : . | 5
3% 3.3
L= =%+ —
‘ ey
2 Lo 2
at "the point [\/:, 0, 1}.
=l 3
. A \\_ . . . . ‘ Y
"~ (b) Which the following is not solenoidal ?
) By (xi + v+ zk) ' ht
' R o2 + 92 + 222
TR yzi P B N
e Bl = ~
(1) | ( PP _[__sz
where By, and r, are constants. : - 4
(c) Obtain an expression for the curl of X in cylindrical coordinates. 6

. PTO.




0.

(@)

()

(a)

)

7876

(4) 7878

State Green's theorem in the plane. Verify Green’s theorem in the plane for : 8

(j>[3x2 ~ 8y*1dx + [4y - 6xyldy
C

where C is the boundary defined by :
| X =0,'y=0,x+y=1.

State the divergence theorem. Verify the divergence theorem for the vector field :

A 2,8 _ 2% 27
A =2x%yi — y*j+4dxz°F
taken over the region in the first octant bounded by : ' : T

y2 +28=9,x=2.
State Stokes’ theorem. Verify Stokes’ theorem for the vector field : -

g

A =Qx - Wi -y ) - y2 zk

where S is the upper half surface of the sphere x? + y% + 22 = i“a?xa C-is its boundary. 8

el
- NP

2

Evaluate : RN | N

-~ )

' _). | A P o T N ' '
J.'[A:ndS where A =182z1 — 12 +3yk SRR IR,

S e
and S is that part of the plane 2x +8y+ 6z =12 which is located in the first octant

and 7 is the unit outward normal to S. _ ' -

4 2500
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— T At’tempt_ ﬁ1-/e questions in all. ' |

Que_s}i’qn N(?. 1.: 1s :_goimpuljsofry. E

[->~Do_any_five parts TN e Sispmur o 7 -5x3=15.

(a) Prove that : R

o o lewl

‘Define Jacobian: Calculate the Jacoblan for a change from Cartesian (x, y) to polar.

(b)

coordinates (r, 0)

(¢) Whatis the physwal swmﬁcance of premsmn constant ‘h’ ? Wthh one of the two sets

-~

of data havmg h=7and h = =7 5 respectlvely will have better precision ?

e  PTO.



[E%]

(OS]

(©)

W

(a)

(b)

()

(4)

-
(2 ) 620]

Prove that sin v and cos x are orthogonal in the interval (0, 27).
State Dirichlet's conditions for Fourier series.

Find the valye of

Find the unit outward drawn normal to the surface :

G-+ +@+22=9

at the point (3, 1, —4),

Prove that : A e A B
. - - % % / Buatt
A b b At B e
Show that e s
A:(x+2y+4z)f+(2x-—~‘_3_z__;_—z)*1-7-_(4x—y+2z)]; 3
: : gt oy o ) |
1s irrotational. Find ¢ such that ‘A = Vq),_ il e T 5

Evaluate:

Vi)

State and prove Gauss’s Divergence theorem. 10



o e e T ——

- B ——

S.r

(h)

(a)

oo ;
P =yiy (x - 2xz)_;' = Xk,

evaluate :

| I (GXF)'ﬁdS

S

where S is the surface of sphere x2 + 12 + 722 = 2 above the xy plane. 5

Obtain an expression for the divergence of a vector in orthogonal curvilinear coordinates

_and express it in cylindrical coordinates. ;

()

Evaluate usmg Green S theorem

—

‘ \ ‘J. x?ydx'+ vy

1ere\C is rectangular curve formed by Jomrng the pomts (0 0), (1, 0), (1, 1) and
et \ _ |
(0 1) T B IR R e ' {

_ . ——
R —

Find the volume of the regron common to ‘the 1ntersect1ng cylmders x2 + }’2 = a? and

2+ 72 =% by ' _,_1?_\_,‘ S M 8
: ) e
b S
Represent the vector : e
S ~ — A A A
i e A= 0YiEe o+ 3xk
in cylindrical coordinates and determine Ap, Agand A, ‘ : 7

PTO.



TYYYIYFTFT ‘

0. (@)
(0)

7. (a)
(h)
()

6201

-,
(4 ) 620,
Expand in a Fourier serics :
sinx 0sxsm

S(x)= y ;

-Sinx -t<x<0
Find the Fourier series for the periodic function f(x) defined by :

=-7 -n<x<()

S(x)
=X O<x<m
and deduce :
SR R e A
12" ‘ 32 52 5 d .;7.:.". _‘ ,8';'5 .’ '
The radiﬁs of a wire is measured in cm as ;- ! :
017, 015, 0.18, 0.19, 0.16; 0.17.. ’
2 I_-"iﬁd the mean radiusland the standard error. g jr“iw R o 4
P 0 &
m, n) =
Bl n) W Eny 6
Evaluate : S ’
~ P . 1 .:,'
Fl—|
- 4 » 700
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' e Attémptﬁ?équstions inall.
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1. A&erﬁpt any five from the following :

(@) Determine whether the force field::s=:

-

F=2xz +(x* - y)] + 2z - 2Dk

is conservative.or non-conservative ?

) ‘F‘ind the unit vector normal to the surface X2+ y2 + 22 =4 at the pdint 1,2, -1).

~

() Evaluate: : e

SNe—— iy o

(d) —State the Dirichlet conditions for Fourier series.

() Prove that the cylindrical co-ordinates system is orthogonal.




[S9]

.DJ

(2)

(@)

)

(©)

(@
(b

( 2 )
906

I'valuafe
u, v
J[ =
X,y
: e) )
where v = X< and v =y~

Show that area bounded by a simple closed curve € is given by :

%(ﬁ xdy — ydx.

Prove :
VX(VXA)——V A+V(V A)
2j at the pomt (1 2 1) Is thxs

Find Divergence and Curl of A= y 27 4 nyj -z
5

vector :
(/) solenoidal
(7)) irrotational. ' B s

Evaluate: st =5 S e
NG r) L N e

State and prove Stokes theorem e e s _
E ] :,,;fii--:‘ '..‘2;’.:*".«‘*;:.?-'..7-._- : ) : : A 2 5

Eva]uate. ey = = 7 . e

where 7 ’, =
A‘.— IBZL ~ 12] + 3yk
and S is that part. of the plane 2x + 3y 5z = 12 which is located in first

octant.



N N R R

(3 ) 906

(@) Evaluate:

<J‘) (x? - 2xy) dx + (x*y + 3)dy
c

Using Green's theore ;
g freen’s theorem where C js the boundary of the region enclosed by y2 = 8x

and X = 24

(b)

Obtain an expressj T !
| pression for the Curl of a vector in orthogonal curvilinear co-ordinates and

exXpress 1t in spherical co-ordinates, ' d

(a) Evaluate :

JI] Gt 2 dx dy de
V ~ d 5
where V is volume of region bounded by :
z=x"+9%2=8 —_(xzi;yz)-_ 7
) Expresihé-vestoiser. . rE ‘ - =& B
(b) xpress'the vector\\‘\ ; s 8

A=z =2xy) + yk -

e i ‘cylindrica]\cgﬂ?ipgtgg and dete@ine Ay, Ag, and A_. ¥
. (a). Find the Fourier Series eXpaQSion of the function f)=x*,-n<x<m Hence find

the sum of series : : = et ' -8

PTO.
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906

5
|"3

(@)

®)

(0

! \[‘"‘\1 as l Mner (l_“:.{fl, ‘h.: rl”:c(i(\_n :

= - K ~-n<x<0

The diameter of a wire is measured in cm as :

~

028, 026, 024, 0.29, 0.27.
Find the mean radius and the standard error.

Prove that :

Evaluate : Ty o v B e
[ fwede
= =507
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Attempt five questions in all including Q. No. 1 which is compulsory.

Pl NI

1. Do any five of the following : 5x3=15

(2) Find the unit normal to the surface x* +y? =z ata p'éint (1,2,5).

R BB S LA o LT B U T

~ (b) Showthat V1™ =nr™ %7 .

; (c) Evaluate = g 2 |
H FAdS
s

: .where“S is surface of a unit sphere.

(d)_Find ] (%)’ given x=u’-v?and y=2uv.

O

e e A e o O
(e) -If v=o0Xr,prove thatw:-z—curlv, where @ is a constant vector.

(f) State Normal Law of erors,

(g) Graph the following function and classify it as odd, even or neither



0 i ~2e¢t<40
f(l)ﬂ l i/’
2k 0<t< I'/2

ative force field.

" 2 iq v
2. () Showthat F = (2xy +2)i+ xof 4 3az’k s wnj?n an object in this field
Find the scalar potential. Also ind the work done in moving 0
from (1, -2,1)to (3,1,4)- |
- =1 it W 2-" (5)
o) l’m\'cﬂ1atVX@A’m=V@-A) VA o)
(¢) Prove that VX[f(r)r]1=0
®

3. (a) State and prove Gauss theorem.

(b) Evaluate m'(z x+y) dV where V is the closed region pounded by the cylindgr
z=4-x° and the planes x=0, y=0, y=2 andz=0. - _ : @)

4. (a) Verify Green’s theorem in the plane for [ (3x?2 - Syz)dx + (4y —26xy) dy,
where C is the boundary of the region defined by: y =Vx,y =% »

cut off by the planes
©).

(b)  Find the surfacé area of the piane x+2y+2=12 .
x=0,y=0,x=1and y=1. V '

5. (a) Express V XA in an orthogonal curvilinear coordinates system.  (5)

(b)Evaluate [[f(x? +y? +2°) dV _, where V is volume ot_’_ th} ;si)hﬂege e
tyrzi=ados T R S )

(c) Express the position, velocity and acceleration vectors of a parﬁcle in
cylindrical coordinates. - ; : %)

6. (a) Find the Fourier series éxpansion for the following function of périod. 2n
fix) =x/4 (-n<x<m). '

1 1% 2 '
Show that 1 + =4 =+ — ==
ow tha +.4+9+16"""""_6 (8)

2




I

n
X 0<£x<3
by Iff(x) = S 2
m-x  SSxsm

Graph the function and express the function as sine series. (N

7. (a) Evaluate

- TGIE:5) | 5
- TT@5)

(b) Prove fos Vtanf = = ' (5)

s

* (c) The length of a cylinder when measured yields the following values:

419,421,423, 4.18, 4.16 and 4.20(in cm). Find the mean length and its
- standard error." | ' 5)
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Attempt five questions in all,

. ) By calculating the Wronskian of the functions =1, sin’x, cos2x, check whether the
functions are linearly dependent or independent. 4

b) Solve the inexact equation

Y(xy + 2x%y?)dx + x(xy ~ x%y2)dy = 0 | 5

¢) Solve the differential equation

d®x _dy
—_—— ) — pX
dx? de+y—e tx 6
2. a) Solve the differential equation-:
?y
i 42 = xsinx 7
b) Solve the differential gquation'using method of undetermined coefficients:
3= T~y gy :
— =g =2 _
1x2 4dx+4y-x + cos2x -z 8
3. a) Solve the diffefentiz_il equation
e ey dy &= '
e d_x?_-d?_ 2_‘y,§10 cosx
gveny(0) = landy'(0)= 1 = = 2F 8



by Solve the Jifterentiol equation Using method of variation of Parame
) ¢ vAlicigrs

dty

= 4 %) = 8eC ax
dx?

meofa parallelepiped whose sides are given by 4 = It
: =243
'

Find the volt
“ ok, and € = =+ 2] + 2k.

g=1-J-
Jacobian J(E22) of the transformati 2
b) Calculate the aco wYW O X=u"+w, y=y+
w? = o
1= :

o Ifi= w x 7 find whether ¥ is solenoidal or not, where, W is a constant
Vector a
nd

f:xt+yj+2f‘-

d) Find V. (F(r)P: where 7 = xU+ yJ + zk.

ej Find the directional derivative of 2 scalar function ¢ = (12 +y + 227,
P(3,1,2)in the direction of the vector yzi + xzj + xyk. at the poip,

IxS=|5"

5. a) Prove that

[ ]

b) Evaluate

where,F=x‘i+y]+zﬁ otuda - 6
! - €) Evalu'ate ’ |
|

= § (3x* — By?)dx + (4y — b6xy)dy
where C is the boundary of the region defined by y?=xandy=x% = 6

6. a) Verify Stoke's theorem for

A= Qx-y)i - yz2j - y*zk
where s the upper hal{surface of the sphere 2 +y*+z2=1andCisits
“boundary. e _ : - 10

-




b) Using Gauss Divergence theorem, proye that

fﬂi?wv - H¢d§

N

where V is the volume enclosed by the surface S.

7. a) Derive an expression of divergence of a vector field in orthogonal curvilinear
coordinates. Express it in cylindrical coordinates.

b) Evaluate

jﬂ(xz +y*+z3)dV

14

where V is the volume of the sphere x2 + y2 + 22 = a2,

¢) Define the Dirac Delta function and establish |

S remegspe

[ Pore)
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- Attempt Five questions in all including Q. No. 1 which is compulsory.

1.~ Doany five of the following : 5x3=15

(@) Fina\thc derivative of f{x, ¥, 2) _“= x2 - x?—xefatP(1, 1, 0) in the direction of :
: \ T ,: i N . : o
)

e e - ,. A
e N A=1-2j+2k

(b)' Prove thélt.: " : \\l |

TR T r) i g

V) 4 S AN L

ETRE : ‘\_v_v\“_\'_ AN ‘
—(c). Prove: : DoTE

PTO.




» oA \ A A
A B s o o

@

(@

©)

(@)

(b)

)

(2) .

s be the orthogonal coordinates. Prove that :

Let uy, Uy
Vu =i = 1,-2,3
Vup = hp , P :
What is the period of the fungtion :

flf) = 3sin(2mr) + 2 cos(7f)

fx=uw+2y=u+vz=0>—u find the Jacobian ;

X, )z
J( y J.
u, v, w

Evaluate ; .

Prove that :
F= (y2 cosx + z3)f +(2ysinx - 4); + (3:::2 + Z)k

. -}
is a conservative force field. Find the scalar potential for F .

Prove the identity :
= (= = -+ (= = i e
V'-|AxB[=B:|VxA|-A" VXBJ.

Show that :




et e

i

(a)
()

@

(b)

2V

@

(b)

(c)\ Evaluate :

State and prove Gauss's Di
I Gauss’s Divergence theorem, 5

Verify Green's theorem in the plane for :

y
(j‘ﬁ (3x - 8y2)dx + (4y - 6xy)dy,
where C is lhe’l.)oundary of the region defined by y =[x, y = x. 7

Verify Stokes’ theorem for -

; A
V = (3x - )i - 2y22] - 2y,

where S i§ the upper half of the sphere x2 + y* + 2 = 16 and C is its

boundary. ; . 2k 10

Fmd the surface area of the plane x+2y+2z=12 cut—off by the surfaces x = 0,
y=0andx2+y2—16 | : - >

i

Derive.an expressmn for dwergence of a vector function A in orthogonal curvilinear

coordmates system M 5
N

Y W
N

' e R M e MG SRR 3 ' '
Represent thevvecto\r‘ A=xi- 2zj + yk, in cylindrical coordinates. Determine Ap, A‘D

5 - : £ | 5

and A, Rehg

[ (245 + 2)av
where v ig’volpée of: ﬁe.spbere_ : |

) +y2 + 22 =d

-

P.T.O.



( 4 )
& (@ Expandas Fourier series, the function

'~.&-- -necx<0

4 (\) =
Lt ODcx«m

Hence find the sum s

L
305 10
@ K
Tt
X OS\‘S-?—
j(x)=4 =
n—X ;‘S\‘Sﬂ

7. (a) Prove that: » F R+ C

B(M, n) = . g ‘~

(6) Evaluate:

J‘: \/: (_f“*‘ dx.

(c) The radius of a cylinder is given as (2.0 £ 0.1) cm and height as (6.2 £ 0.2) cm. Fi

the volume of the cylinder and standard error in volume.

841 ‘ 4
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this questidn paper.

7. Attempt five questions in all.

1. (a) By calculating the Wronskian of the functions €%, xe* and €75, check whether
)

the functions are linearly dependent or independent.

(b) Sql\fe the inexact equation ‘
(fH2y)dx +(xy F2y' - 4xdy =0 ©

~(c)_ Solve the _differential equation

dZ
— ~_“V&l}'——_y=e" cosX
. . = —\\\

(6)

2. (a) Solvethe differential equation -

dly ,dy 2o s
@Y 4= +4y=¢* +sin3x 8
YO y i ®)

(b) Solve the differential equation using method of undetermined coefficients

2
%—Z+%l=x2+2x+4 (7)
x* dx

P.I0;



1792 )
3. (2) Solve the differential cquation
2 1]
fl-l»r 19-) =19’
dx o dx

given y(0) = 0 and y'(0) = 1.

(8)
(®) Solve the differential cquation using method of variation of parameters .
2
gk—);m’y = cosce ax (7)

4. (@) Find

d|=dv @V
— | V. —x——
dt dt dt?

where ‘YI is a function of t.

(b) Find the Jacobian J( X,y,2
: i uv,w

t B ]

) of the transformation

=x2+y2+"z2,v=x2—y2—zzandw=x2+y2—z’.

i (€) If v=wx7, find whether 3 is irrotational or not, where, W is a constant

vector and ?:xi+yj+zf<-

) D e o

[ @ Fina %(f‘(r)?), where 7 = xi + 3} 4 zk.
i
(¢) Find the directional derivative of a scalar function'd) =2xz. - y? at the point

(1,3, 2) in the direction of. xzi + yz_; + xyf( N (3x5=15)




)
@ prove that

(ﬁxé){xxb‘) +(6x;{).(§ xﬁ) +(;§ xﬁ)‘(éxﬁ)___o

) Evaluate

where 2 = x2+y* + Z%
(c) Evaluate
1= ¢ (3x-8y")dx +(4y—6xy)dy

where C is the boundary of the region bounded by x =0,y =
xt+ty*= 1.

(2) Verify Stoke’s theorem when

-h "

F:(ny- x’)i —(x’—y’)j

where C is the boundary of the region cnclosed by y? = x and Xh=

(b) Using Gauss Divergence theorem, prove that

HI VxFdv = Hd-S'xf'

v S

where V is the volume enclosed by surface S.

(a) Derive an expression of curl of a vector field in orthogonal curv
coordinates. Express it in spherical coordinates.



Evaluate U["(),7 1 -,,’)(IV, where V is the volume bounded by the cYling
: ¢

a2+ y? = a2 and the planes z = 0 and z = h.

(¢

Define the Dirac Delta function and establish

I::f(x)S'(x)dx =~f'(0)

(idl
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A=3i+6j-2k and B=4i - j+3k

Determine the angle between these two sides and length
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(©)

@

ccunid

-Solve :

S At i e

(- 2- ) 0

Show that the arca bounded by a simple closed curve

is given by :
1§ -4

- - i
If- a is a constant vector, then prove that -

Vx|laxr|=2a. e j

-

Ij .\'/x? + y? dedy :

i ey

- where, R is_thé-region ’b(juhded by the circh ¢

: x.2~+_y2_= o

P

e

,Check whether the fol]owmg functlons are hnean

e S
e

independent or - not :

CHET .
Soli(e the differential eqﬁation :

(8 + 20 + ) + (x + y)Ydy -0
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(@  Form a difterential equation whose solution is given
by

y= AR B e,

(h) Solve

0 j §(x = 7)cos v
0 \

(i) [,\3 +'logx] 5(,\‘- - l)cix'.

lld '-——..".,3

~(a) Find the constants ‘a’ and ‘b’ so that the surface

l
= a? — bj*z = (a + 2)x will be orthogonal to the surface
4x%y + 2 = 4 at the point (1, -1, 2). B T
: - - & ) -
=) If A=r"r, then find the value of » for which A is
: —solenoidal. ~ . . | S

(c)  Prove that : ' o 6

where, r = \/xz +% + 2%

“PT.O: |

B LT T T

AR L

i)
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)
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Prove that :
- - - 12, - 9\
AX| VXA :5VA - A.V)A;

Evaluate I (;\),ﬁ) dS , where :
S
_)

A=yi+2xj - zk

And,

S is the surface of the plane, 2x +y = 6 in the first octant

=

‘ cUt—offby'tht_a‘plane,‘iz?4,., o Smtemmebis g

= Proyeithat-iss =i mndannns " Uniinann - 55

froefia
S rEVIE R 57

T
e

-where, simple closed surface S encloses volume V. = -

P

e . o g —_ S —

Writé’ the 'A'm,athemati'c'a;l “form of Gauss’s Divergence -

g ' i = R L n
theorem and hence verify it for F =4xzj - y2 j+yzk,
~ where S is the .surface'_of_the cube bounded by x = 0,

x=1y=0,y=1,z=0,z=1. - , 19

N
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(@)  PFvaluate

j:” (Zx + _V)(/;/,

Y
where, V is the closed region bounded by the cylinder

. =4 —x* and the planes, x = 0,y =0,y = ().‘ 6"

(b) Derive an expression for curl of a vector field in
orthogonal. curvilinear’ coordinates. Express it in
cylindrical coordinates. " SR ‘ 32
Solve the diffe_rential "equa'tii_)‘ri.s e
(@) (Y = 20Ddx - (= oy =0 e
AamE i e AR T e
. =) T2+ 1)y =cosec x| =—d—x- IRt

7. -(a)%\Solve fhj_e ;diffé.rlén:ﬁ‘ai (?C_[Uait'i(l'llllj.:., S - o s 7.
| ( ~ éD + 8);.; = (32‘ —} i)2

: (b) iUsigg'méthoé Qf yariationof‘paré‘mete.rs, solve the
= a_if'fe}éntial equation T T 8

 (D? + 4y =.x sin 2x. |

P.TO.




8. (@)  Solve lhe_diffenéntial equation :
(D? = 4D + 3)y = xe™,
(b) . Using method of undetermined ‘coefficients, solve 1
 differential equation :

< -.-"(Dz——ll)y=e*+2‘x. -

6671
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1. Do any five questions :

(2) Solve: %=(l+x2) (1+ yz).
(b) By calculating the Wronskian of the functions ¢, ™ and
o check whether the functions are linearly dependent or

independent. , -
(c) Find the area of the triangle with vertices P(2, 3, 5)
7 Q(4, 2-1),and R(3, 6, 4). i
(d) Find the unit vector normal to the surface x2+)* +z2 =4

at the point (1, \/5 . 1) g

(¢) Show that:
§5(i) F=ov
S

where S is the closed surface enclosing the volume V.
P.T.O.
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() Evaluate:

” \/ o )ﬁ dx dy

R

() Verifythat:

Tﬁ(a ~x)8(x—b) dx=0(a~Db)

-

(h) Form a differential equation whose solutions arg g2 i

GJI. : 5x3=:15

(a) Solve the inexact equation :

y(l-kxy) dx + x(1+ xp+x*y*) dy=0.

J
(b) Solvethe d{ffereﬁtial equation
: Z—xy— g+4y=e"cpsx. | | : .
(c) Using method of und_etennined' coefficients, solye the
differential equation : | '
:, |
i—+4y 231n2x

dx’ ‘ i

(2) Solve the differential equaﬁon

2 4
i—+4-‘-i—+5y=x"‘+5.

: dx dx 9

(b) Solve the differential equation using method of variation of
' parameter
Py

) dx+4y xle - 6



.
&. (a) Show that
[(}i X ﬁ)x@]x D 44[(13 X )i)x fjlx C+
[(C‘ + ﬁ)x ,71] XE-F[(BX&)X ﬁ]x A=0. 6
(b) Show that :
F=(y cosx+2° )i +(2y sinx—4) j+ (3x7" +2)k
is a ‘conservative force field and then evaluate

[Fa

C

where C is any pathfﬁom (0,1,-1) to (%, -1, 2). 9

5. (@I 7 is a constant vector and 7 = xi + yj + zk then prove

that :
-+ = 3 i
, curl(a;r)= (ar:)r —:—3 7
s () Evaluﬁte:
- ([ 47 as

where R =18zi - 12; +3 yle and § is the part of the plane
2x + 3y + 62 =12 located in the first octant. 8

6. (2a) Evaluate :
| | ‘ (f)(y—sinx) dx +cos x dy
| C -
(i) directly _
(if) using Green’s theorem in the plane, where C is the
* boundary of a triangle enclosed by the lines y = 0,

x=-12£, and y=%x. | | 10

102 3 Turn over
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8.
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(b) Verily that: A
Vi =n(n+ l)r'"‘z-

N

(a) Verify divergence theorem for
ﬁ=(x2 —-yz)f'Jr(y2 -—ch)}'—!~(::2 —xy)k
taken over the rectangular parallelopiped 0 < x <

0<ysbh0<z<5e. - 10
(b) Express the position and velocity of a particle in cylindricy

coordinates. ] 5

(a) Derive an expression for the divergence ofa vector fie]d ;;,
orthogonal curvilinear coordinate system. , 10

. X, 9,2 ' s
(b) Evaluate chohap J (————ul T J fo; the mfomﬁ_on from

rectangular coordinate system to spherical coordinate

system. - | e 5

4 . 2100



