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The directional derivative of f(x, y, 2) ) - z at A(1,

-1, 0) in the P
Jirection of p =

o ; »
(21 - 3j 6k) i Eva!uate j F.dr where F =-2
1=3] + IS:

(i) Circular path x°+y* =1 describ

(ii) The square formed by the

':1. counter clockwise
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Number of Questions covered-27

X CuldB

@or the parallelogram OPQR shown in the sketch, OP = af + bj and /B‘.p Qand R are three points having coordinates (3, 2, - 1), (13, 4), (2, 1,-2 2)
| in XYZ space, then the distance from point P to plane OQR (O being the origir

= ¢f + dj. The area of the parallelogram is.
JaYad - be
(b) ac + bd
(c) ad + bc
(d) ab - cd

ordinate system) is given by

Przq = |Ax8
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1. Basic introduction of Fields

Vectors, Scalars and Tensors

Position vector and vector between points
Magnitude and direction of vector

Dot and cross products and its applications
Cartesian and Cylindrical and Spherical
Coordinate systems

7. Vector integrals( Line and closed line)

. Del Operator ,Gradient and its applications
9. Divergence and Curl
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Q: 28 Given a vector field F, the divergence theorem states that

4
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Q:29 Divergence of the vector field
?x Y, Z)
— —(xcosxy + x)z + (ycosxy)j + (sinz® + x* + yz)IQ is

\({a) 2ZCOS Z
) sinxy + 2zcos z? 7N =—(1+ Cegxy — 13/3'(\7&‘3)

(dxsinxy—cosz i- {C_o/&/xa—— LH/éimCJ>
@/none of these
1 ZZCO%Z- '
o N < |+22 Az°

e
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Q:»o The direction of vector A is radially outward from the origin,

with |A| = kr™ wherer®* = x* + y* + z° and k is a constant. The
value of n for which V.A=0is VWATE=22I2
AAa) - 2 \m = k¥ <, EE, TN
Ab) 2 ¥+ = )(,1'1'6"4- z*
(€)1 2. K{\%‘,«- an‘\‘ OaQ
@o L7 AT Sl L2 (o Al)r A
7~ ~J <. Q= 1 — *r'“Pw) > 75.“5“9( 0 ¥
" T "
- 52 (m“’“’) . %‘:ﬁ’“"ﬂ’ .
) yH.)_:'o
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QG\ Match List - I with List - II the following: @
List -1 List - 11

A. Stoke's Theorem v~ 14p ®#D-ds = @ /g
B. Gauss's Theorem 2¢ f(z)dz = 0

C. Divergence Theorem v 3 m’ (V-A)dv = @ A-ds
D. Cauchy's Integral Theorem [f(VxA-ds =¢ A-dl
Codes:

A B C D

(a) 2 1 4 3
T 4 1 3 2

(c) 4 3 1 2

(d) 3 4 2 1

e
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Q The ﬁgures show diagrammatic representations of vector fields
X,Y and Z, respectively. Which one of the following choices is true?

e

— : :

\LQ)'V-)?th,Vx ?th,foth

" 87)6?==°

4 o 7
1é)V-X=O,V><Y¢O,VxZ=O N /,:1}\‘ f%%
WV-X#0,Vx¥ =0,V xZ#0 ; gé o/
—
4 2 XN
JV- X =0,VXY =0VXxZ=0 SN
X v
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Q:32 The directional derivative of f(x,y,z) = 2x* + 3y* + z* at
the point P(2, 1, 3) in the direction of the vector a=i - 2k s

(a) - 2.785 A

£
(b) - 2.145 VT A " e} Lard
L€) - 1.789 vf= Yt teg’ r :
(d) 1.000 v%\ - RC+6) Y6k
C""’;) A

e
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QayFor a scalar function f(x,y,z) = x? + 3y? + 2z?, the gradient
at the point P(1, 2,- 1) is

(a) 2T + 6] + 4K gf= 208y +Yz ik
(Y27 + 12j — 4k
(c) 21 + 12] + 4k
(d) V56

e
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Q: 25 For a scalar function f(x,y,z) = x* + 3y? + 2z%, the
dlrectlonal derivative at the point P(1, 2, - 1) in the dlrectlon of a

vector7—J + 2k is
(a) —18 v+ = 2%+ 6:]3 +Yz
) —3V6 V‘E\ = 27 -\-\:?S—'\H<
Cy,

)2 (Y= I =% t-5+2?°)
(d) 18 7f .8 - Q(1‘17—\\K e(-—-—\‘;;:_———"
Z-‘L-Rz_lg.
- = Y
B _-axs o -2de

e
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Q: 2+ The directional derivative of the field u(x,y,z) = x* —3yz in
the direction of the vector (i + j — 2k) atpoint (2, -1, 4) is

at P(0,5)is

@iy:Bx-S
\(B)/y=3xt_5

(c)3y=x+15
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Q:3% The divergence of the vector field (x —y)i + (y —x)] + (x +
y + 2)kis -

(a) 0 VY A= | +|+1=3

(b) 1

(c) 2

(03

e
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2 The directional derivative of the scalar function f(x,y,z) =

x2 + 2y + z atthe point P = (1, 1, 2) in the direction of the vector
a = 3i—4jis.
. " A
(@) -4 v{:zuﬂdwK
JAb) - 2 vf’l >2'C+\13*K
(C) =4 (.\/'/)—_)
(d)l ~ - g.—.,s ‘_\b ——

e
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Q: YO _The divergence of the vector field 3xzi + 2xyj — yz%k at a
point (1, 1, 1) is equal to

(3)7 - _ 4 2% - Q—JZ.
me VAT
“¢7) 3 <. R = R42-2=2

(d) 0 Qo)

e
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Q:\4).Velocity vector of a flow field is given as V = 2xyl — x%zj. The
vorticity vectorat (1,1, 1) is

E?))) ii_:z \’Of'l'iC.'l-"n ~ Y X \I;jod'\’a
e
o~ -~ N
(c)1—4j - fo\-')*_:_ ! ) =
@i—‘}k —9/ 3 3
oL & 24 722
> ¥ (AN
A - A0 =@xztx) K
- \ \
ﬁ ~ (YK

e
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QM2 For the spherical surface x* + y% + z% = 1, the unit outward

#

normal vector at the point (\/15 ) \/15 O) is given by
1 » 1 » < a a
S =i+ &) XHjtz = | .
o 1 » _ . \'_r ‘.+1 - | =9
(b) 7L £(1,9,2)=°= RN -

(c) k vf= 2>A+2Y7 £2TF

1 » 1 » 1 p P~
D7i+5 +5k i ST
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Q:43Curl of vector V(x,y,z) = 2x%i + 3z%j + y’katx=y=z=1is

&) - 3i - ( p, <
(b) 3.1 XV - 3 3,
(c) 3i-4j O 3y 3=
(d) 3i- 6k 2_)6_ Rz \J&

e
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Q:Y4.Let ¢ be an arbitrary smooth real valued scalar function and V
be an arbitrary smooth vectors valued function in a three -
dimensional space. Which one of the following is an identity?

) Curl(¢V) = V(¢Div¥) ® wx (@)= 4)(?:59’5&74)
ﬁﬁ DivV = 0

(SHDiv CurlV = 0

(% Div(¢pV) = ¢DivV Ve (@7
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Q: 32 For the scalar field u = — + — magmtude of the gradient at
the point (1, 3) is

e . -
(a) [= M- AL T2IS
A e
= ~ \
(b) 2 YUY \ -~ At
2 (1/3)

(d) -

e
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Q:Ye Divergence of the three - dimensional radial vector field 7 is

AQ) 3 .
(b) 1/r g1

Wi+j+ k - (w3
()()3(2‘+j‘+ié) 2 | R

e




Dedicated batches availableon  App, Use offercode =
ADDA247 8 Adda2y

Q:YB The curl of the gradient of the
scalar field defi =
2x°y + 3y°z + 4z%xis et v
(a) 4xya, + 6yza, + 8zxa,
(b) 4a, + 6a, + 8a,
2
(c) (4xy + 4z%)a, + (2x* + 6yz)a, + (3y* + 8zx)a,

R O R R
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Q:Y9V x V x P, where P is a vector is equal to

(Q)P x V x P—V?P
(b) VP + V(V x P)
(VP + V X P
\(QV(V-P)—VZP

s —>
9\ xf = w(vf)-P ¥

e
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Q:5oThe divergence of the vector field A = xa, + ya, + za,is
(@) 0

(b) 1/3

(c)1

(43

e
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Q:H) For a vector E, which one of the following statements is NOT
TRUE?

La) If V-E =0, Eis called solenoidal. T
(WY IfV xE =0, E is called conservative. T+
J) ItV x E =0, E is called irrotational. Ty

W V-E =0, E is called irrotational. - «»QK

e
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Q:H2. The magnitude of the directional derivative of the function
f(x,y) = x* + 3y? in a direction normal to the circle x? + y? =
2, at the point (1, 1), is

(a) 4V2
(b) 5v2
(c) 7V/2
(d) 9v2

e
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Q:/2Stokes theorem connects
_ka) aline integral and a surface integral
(b) a surface integral and a volume integral
(c) a line integral and a volume integral
(d) gradient of a function and its surface integral

e
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Q:5YWhich one of the followmg describes the relationship among the
three vectors,7 + | + k, A

21+3]_;[- kand51+6j+4k7 2 2 |
M The vectors are mutually perpendlcular
(B The vectors are linearly dependent

(9(The vectors are linearly independent R3 i QR+ R

% The vectors are unit vectors
—_

- A+

D

B .E?— 2 4+3+) T} 0

e
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