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Vector Analysis

LA Sol.

A = Vf=dxyza, +2x°z4, + 2x°ya,

(0,0,0) —=2& 5 (0.0 0)—& (27 0)—%% (27, 4)

J.A dal = 'f4xyzdx@ +'[2x zdy@ 2+

I —

=2
2x%ydz@ " _=224
y:

1P Sol.

c_|.>5‘d§:

Spherical co-ordinate system: &, &y &, / dr d6 do / r sin®

j'— r smedeclq>@e O
d—O,2n
=589.1C
[(v-Fyav:
v.-D =5r
dV = r?sind do do ar
LM Sol.
10 10 )
V-F= p(sin -
P COA  CCUDIE el
= 2+2singcosd—1=1+sin2¢
V-F=1+sin2¢
|f¢=0, VF=1
T
Ifq):E' V-F=1
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MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2026 3

T
|f =" V-F=2
0 4
Hence, option (d) satisfied.
18 Sol.
1T0( o 1 1 0 o . 1 0
% = —-—|r-—|+————(-r°sindsin) + ——— — (10cos
V-A= 2 ar[ rj rsing ae( ) rsin® a¢( )
1 10sin¢
A = ——2rcoso -
V-A =2 rsin®
V.Z‘ 1.4 0 1 .5 965
[2‘%%] 4 2 2x%
2
LM Sol.
V-A= 12i(r2-/<r”)—l2/<(n+2)r”+2
re or r
VxA=0
Hence, option (b) is correct.
LCA Sol.
y
B
1 4l — C
1 2 x

a1

Path AB: y=x= dy = dx

2

2
[A-dr f3x2y3dx—x3y2dy=f3x5—x5dx=x'|:.12x5dx=2-§ =21

1

PathBC:x=2 =dx=0

jZ-dl‘

;
-[x®yPdy =-»° j y2dy@x=2=—8x%
y=2
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PathCA:y=1 =dy=0

_ 1 xs‘

J.A‘dl = f3x2y3dx=3y3 _f xzdx@y=1=3‘? =-7
2 2

xX=

$A-dl = 01426 _7_98
3 3
j(vXZ)-d§:
a & 4
= 0 d d 2 oa
=| = —  —|=-12x"y“a
VAT oy oz Va
3%y —x3y? 0
ds = dx dy (_az)
_ 2 x 2 3[x 10 2
[VxA.ds = 12 [ x*dx | yzdy=12jx2dxy— == [ Paxx® -9
1 _ a 3 37
X = y=1 H—4l y=1 x=
2 2
98
= 4| [dx-[xPdx |=2
EEEE
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Maxwell’s Equations and
Boundary Conditions

LA Sol.

v

0=Q, = IpvdV=I(V-5)dV

2 4 2 4 2 2 2 4 2
= 0= [(y+x+2)-dxdydz= [ ydy [ dx [ dz+ [xdx [ dy [ dz+ [ zdz [ adx [ oy
y=-2 x=1 z=-1 x=1 y=-2 z=-1 z=-1 x=1 y=-2
y22 4 _p2 x24 2 2 Z22 4 2
o= "5 -x|1-Z|71+? 'y|_2'Z|_1+? -y

1PN Sol.

® ®

1
JORReS
I
A W

Normal component :

-1

1

-2

0= 0+§.4.3+%3.4=9O+18=1080

y

A

Dy =2a,+6a,+4a,

3+ 4y = 12

5 - vi 34 +44,
"Ovfl 5

84, +44, 6+24 _
5 5

6

= D,-4,=24,+64, +44,

Dy, = Dy, - a,

5

3a, +4a . S
D, = 6{x—y}=| 3.64, +4.84, =D,,

C@ Copyright
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6 Electronics Engineering e Electromagnetics MRDE ERSY

Tangential component:

Ey = E2z
5 _
- Dy _ Dy
5 _€m8 _2%% 3 _F 1
. Dy = 2D, =52 (D, ~ D, } =2{(2, 6, 4)- (3.6, 4.8, 0)}
€, €,
= 2[-16,1.2, 4)
=-32,24,8
D, = -3.24,+2.44, +84,
Hence, D, = Dy +D,,=-324,+244,+84, +3.63, +4.83, y 5
n 2
= D, = 0.4a, +7.2a, +8a, V/m
D2n
D 6 0.
cos, = | D2n| = > = =56.14° 2
| b | V042172248
LM Sol.
Given p =0
- = aiswrong
= il
. From boundary conditions; IS correc
= — - Cis correct
Don=D: ,
2 1”}d is wrong
LM Sol.
y H1= 24
\ H, =64, + 84, + 44,
3
H2 =5 =
4\ X
3x+4y=12
3x + 4y = 12
@x=0;y=3
@y=0;x=4
As H, = 64, +8a, +4a,
- P = (A8, = (6,84 [ 220|340
5 5
_ {18 ;532} (34, +48,)= 64, + 83,
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l?/-” = H«] —H1n = (6, 8, 4) - (6, 8, O) = 4éZ

Now, @ K =0, H, =H,; = Hy =44,

Also,

=

=

()

Relative motion always causes induced emf which is absent in option (c).

L3 Sol.

B‘ln = B2n
Hi F/m = u2F/2n

Source free space, p,=0, J=0,6=0

(a) V-D=p,=0 =V-E=0

H2 = I:/2l‘ + I:IZF) = 24éx + O8éy + 4éZ

A, = 5—; A, =§{6éx +23,}=243,+083,

(b) V-B=0
(c) yxE=-98
ot
(d) vxA=J+%2-oEre 9E
ot ot
_ oF
= VxH = EE
_ JoE
= VxB = UOEOE
_ 10E
= VxB - ?EZO
EEEE
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Electromagnetic Waves

LA Sol.

(@) Attenuation in Y-direction and propagation in ZX-direction. (Invalid)
(b) Valid
(c) Valid

(d) Invalid- = =2 x 108 m/s not 3 x 108 m/s

§
(e) Invalid-E or Hhaving phase shift

(f) Invalid-H is not orthogonal to propagation.

()

Heaviest attenuation in case-3 and highest loss tangent.

()

Y= \//'wu(cﬂ'we)=\//wu-jw6(1+jwi€) = /w\/U_E[ 1+f_“]

we
L3 Sol.
0.6 8
V_of the wave = —=1.20x10° m/s
P 5x10
8
A= w 120 MHz
LM (b)
1 . .
d= P where o is zero (attenuation constant)
d=cforo=0
T6. BRI
(i) B = 250 rad/m
(if) v, = % w=3x108x 250 ; o=75x 10°rad/sec
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MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2026 9

2
(i) B=250=5%
A= o
(iv) n=120Q
v) H, = % e7%%%a, Alm
17.[C)

For a good conducting medium

o=p= J%z«/nmo

Phase velocity

i 1
PoAB ouc no o o
2

LE: 3 Sol.

o
— decides type of material
we

12x10?

3 >> 1
2nx10"x———
36mx10
T9. ELIR
o _ 4 -9
Jd we
1
n's phase = E to H, phase = wg/we) =22.5°
I[N Sol.
n= £445°:28.1445°
c6d
Q = 281
64
V2 2
= =25x10"
- °% 28ix2 7~

(a)

Linear: In phase components.

(@ Copyright MRDE ERSYH www.madeeasypuincations.org)
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1y PH Sol.
ne 2 yage Ee
1.2 H,

1NN Sol.

(0,0,0)to (1, 1, 1) - propagation directions

_ B, =p. =P
Bx_By BZ \/§

Wave polarized in YZplane

Edirection = Ky&, +K, a,

K, = K, as By=Bz
By- Ki+B,K,=0
of (a, - a,) (-a, +a,)
E(x, v, z ) = E llot B/INB(x+y+2z) \Gy ~ 9z S y T4z
. 2) o \/E \/E

1NN Sol.

E(y, z, t)(y, 2 E direction and propagation direction in same plane.
T15. BLIR

7
(i) v, = % £#3x108  Wrong
(i) Wavehasa =0

So, lossless medium but not conductor. As conductor has heavy loss.

2nx 10’ 8
(iii) V= ———=0.78x10° m/s
p 0.8
. . 142 mw
(iv) Power density = —x X \€p =21JER —
2 120m m
1[N Sol.
Air Dielectric Air
EM wave €, =16
|E| =200 V/m
p o _200°
i~ 2x120m -
=53.05W
e 80° pe 128°
2 1207 2 x 1201
T4 =21.72W
=34 W
=_3 =3
r=-3 r=3
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2><l l
o= 2n, 4=2=§
£ n1+n2 1+1 é 5

4 4
5 = T¢ =>Et=g><200=80V/m
E.
o = M, _ 2 Ex4=§
E ny+ne 1.,.1 5 5

E, = TExE,:%xso:mswm

[@ Copyright mRDE ERSY
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Transmission Lines

Sol.

25 dB per 25 km
1 dB/km is the attenuation rate
2.5 dB corresponds to 2.5 km

D= 25km
LN (d)
Finfistoase = 22221
in first case = 5717 3
T g ~ Zl2-z 1
in second case = Z/o+7 3

;
Power reflection coefficient = )

Same power in both case.

()

p _oC_JC_ 1
ol ol L Z,
L' (b)
. . . L_C
Distortionless line has il
o= JRG = JRG = /H’-RTC - H\E
@
_ I
I(x) = I, cosh(rx) + —=sinh(rx)
2,
with V, = 0 at short circuit, I(x) = I,cosh(rx)

1N (c)

Z, depends on physical dimensions but never on the length of the line.

[www.madeeasypuincations.org MRDE ERSYH
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MRBDE ERSY Detailed Explanations of Try Yourself Questions : ESE + GATE 2026 13

j20-50 1 (2
== ===-1.180- = 1=1£4136°
r /20750 80 -tan 5 36

(a, b, )

Symmetry of lines are clearly as shown below

(b) and(c) True

Hence, a, b and ¢ are correct.

T9. NE)]
L = R+ /X with > 1
Z,
1
X=0
T10. §E))
8
_ 3X109 -=0.15m=15¢cm
2x10
% =7.5cm = 1 minimum is at the load

Z, is resistive and less than Z,,

1IN Sol.
Zyo = jZ,tanBl = j25
Inductive reactance to cancel the load reactance
j50tanpl = j25

(@ Copyright MRDE ERSYH www.madeeasypuincations.org)




14 Electronics Engineering e Electromagnetics MRDE ERSY

]
tanp/ = > Bl = 0.46 radians
8
_ 046 3x10° _ .,
2x3.14  10x10°
1k PX Sol.
2, -7, 75-50 _25 1
= Z %z ~75+50 125 5
_1+1/5_6_3
T 1-15 4 2
zZ.=2-S=75
Z, 100
Zmin = ?O=?
Zrax = 225
Zmin
EEN (b)
At the input when t =0,
v - 129 s00=120V
n~ 300
Iatload = 105120 _ -1
T 100+120 11

The reflected voltage cancels to 120 V and reduces to less than 120 V.

IAEN Sol.
2BZ . =2nn+0
= 2.2 500 = 2nm- 150
150
40m on
= — = 2nm-—
3 6
= 40 = 2n—E
3 6
= n=708x~7
2BZ . =2n—150
Z o =43 m
= 1t max = 43
= 2"9max = 43 + {distortion between two successive max]}

:43+%=43+%=43+75=118

Number of maximas on the line, n = 7
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Waveguides

LN Sol.
do
VQ = %Z A(I)
am
o _ /A
NS aB
((0)1/2
Integrate on both sides, 12 - \/ZB
2Jo = JAB
Divide with o on both sides, 2o _ \/Z%
(0]
@ _ v Ao _ Yy As Boc @'
B P 2 2
IV Sol.
f
sin@ = ?
E def o © _ 3x108
irst mode f_, = 5_\/5x2><3><10’2
f.= gGHz:1.67GHz
. 1.67
sSind = T
0 = 56°
LM Sol.
1 8
f_for dominant mode TE, f.= %:%:2.14 GHz
X[ X
TE, t, = 428 GHz
8
TEy, f.= £ = _3X10° __375GH;
2b 2x4x1072
TE11
—f =43GHz
TM11 ¢

Total 5 modes TE, — TE,, — TEy, - TE,, - TM, .

C@ Copyright mMRDE ERSYH www.madeeasypuincations.orgD
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16

LEs (b)

LM (c, d)

Maximum single mode operational bandwidth when a< 2b.

()

™., ,
LAl Sol.
8
TE £ = 2= X190 _56Hs
2a 2x3x10
7 modes: TE,, TM,, TE,, TM,,, TE,, TM, an TEM
LE: 8 Sol.
- 165 E:
Power dissipated = — 2 a-b=—2_cos@a-b
P 2n 120m
6
_ 1, axaxior /1—1><2><1o—4=1.8w
4" 377 4
1M Sol.

Least possible TM mode is TM,,

2 2
c_ ¢ _
f, = (5) +(5) 5= 552120

(d)

) £ 6.8)°
v, = _|lk| = 8 [1_| 22
s~ CJ1 (fj 3x10°, /1 (7.5)

=127 x 108 m/s
t= 2=ﬂ8:2.845p3ec

vg 1.27x10
EEEN

MRDE ERSYH
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Antennas

(d)

A small loop has an approximate gain of 1.5.

Gain = g-Ae
A= |4 3 05m=500mm
1.5 321
IPA (c)
W,-G, -G
W,= t t 2f
4nd
A
3x 108
d=1000m; f=300kHz; A=—"F—0pF= G,=10; G, =1008
300%10
0.8
W, = wﬂ%nw
4rx10x10°
1
LA (a)
Gain = —— 4nV/, sin@sin” ¢
[ | Vosinesin® sinodbdo
0=00=0
T % (1-cos20
[ sinode = | (7jde=5
J 2 2
0=0 0=0
D " _51
T T
_X_
T4. N3]

A/2 dipole open circuit at one end and other end is also open. It is a shunt LC circuit with radiation
resistance of 73 Q.

C@ Copyright mMRDE ERSYH www.madeeasypuincations.orgD
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LS (d)

Most monopoles are used to produce vertical polarized waves suitable for ground waves.

T6. N3]

E and Hfields in a dipole antenna exists as induction and radiation terms.
Hor E depending as 1/ris radiation field.

E, has single 1/rterm.

Hor E depending as 1/r? and 1/r3 and induction.

E, Eyand Hq) have such fields.

LYAl Sol.
Gain = 5sin26 Directivity =5
In half power direction gain = 2.5
2
Power density = Ems = WG,
120n  4nd?
J30x1x103x 2.5
Es = S0P =0.054 V/m
LL: 3 Sol.

Any antenna is a resonant device under oscillations of Vand 1.
Marconi antenna is a A/4 monopole and resonant at any length and any side.

T9. ELIR
Broadside array means oo = O
sin(Ny/2)
sn(y/2) - Array pattern
For null directions N?\u = 2nmwith %:ﬁ 2nm as denominator Sin(%}t 0
v # 4nm
V=N "6 3
2nm
Y = Bdcosf=—
3
2n A 2n
—.=c0s0 = — whenn=1
A2 3
2
cos = §=> Onp =42
HPBW
Beam width first Nulls = =84°
T10. §()]
2n A

Yy = O+—~—oos@=£cose
A 4 2
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m
For maximas ECOSG =0 0,4 = 90°0r 270°

For minimas, y =7 T cos® = mthis is not possible
T
- 6 =0°or 180°
2

For half power points gcose =

T11. BLIR

As per multiplication of patterns
sinB cos(y/2) = 0 towards 45° direction

V- Eor(2n+1)g

2

o + Pacosd = m with a = w due to image

2n 1
The next solution T+—d— =3n
A2

d = )2 is possible when 6 = 45°

For maxima direction
n+ij\/2k .cosf = 2n

1
0= ——
COS 2\/5
0 = 70°
T12. §E))
J3OW  30x3x10° 04V
Eme = Tg = e oM
T13. §E)]
Gain — 4_n:4—n2:4_72t.n,q2
Q, (HPBWY A
A
HPBW o =

LaC:¥ Sol.
Gain = 6 dB over isotropic = 4

250 mW with gain 4

250
With isotrpic antenna, Power = e =62.5mW

INEN (a)
HEEN
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