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Q6

GATE

REAL TEST

In the figure shown below, various horizontal
and vertical segments divide the outer shape
into multiple regions. How many rectangles
and triangles are there in the figure?

(A) Two rectangles & Twelve triangles
(B) Five rectangles & Ten triangles

(C) Six rectangles & Twelve triangles
(D) Eight rectangles & Eleven triangles

Train P leaves station A at 08:00 hours and
reaches station B at 12:00 noon. Train Q leaves
station B at 09:00 hours and reaches station A
at 15:00 hours. Assuming both trains travel at
constant speeds, at what exact time do the
two trains cross each other?

(A) 10:15 hours

(B) 10:36 hours

(C) 10:48 hours

(D) 11:30 hours

Two fair dice are thrown simultaneously. In
how many possible outcomes is the number
shown on the top face of the first die greater
than the number on the bottom face of the

second die?
(A)18 (B) 36
Q6 (D) 15

Select the most appropriate meaning of the
underlined idiom.

The actor decided to live life in the fast lane.
(A) Racing away to the moon

(B) A life of extreme speed

(C) A life filled with excitement

(D) Dropping charges of crime

Select the most appropriate synonym of the
given word.

LUCID

(A) Lucky (B) Timely

(C) Clear (D) Happy

Which of the following powers of 6 is the
largest factor of : 1 x 2 x 3 x4 x 5......... x 89 x
90.

(A) 624

(B) 644

uuuuuuu

Q7

Q8

Q9

In a bakery, Rohan can bake half as many
cakes as Meera in one-sixth of the time it takes
Meera. If they decide to work together, they
can bake all the cakes in 10 days. How many
days would Meera need to bake all the cakes
by herself?
(A) 40 days
(C) 30 days

(B) 25 days
(D) 35 days

The given sentence contains a grammatical
error. Identify the segment that contains the
error.

Smitha was offered the job although having no
qualifications.

(A) although having

(B) Smitha was offered

(C) the job

(D) no qualifications

A rectangular sheet of cardboard has its sides
in the ratio 1:4. Riya keeps cutting it in half
along the longer side. After several cuts, she
wonders: after how many cuts will the
rectangle again have the same 1:4 ratio of
sides?

(A) 4 cuts
(C) 3 cuts

(B) 6 cuts
(D) Never

Q10 A chef intends to fill a display case with 20

Q11

cupcakes, reaching its full capacity. Every 30
seconds, he adds 2 cupcakes, but a
mischievous helper takes 1 cupcake out. How
much time will it take for all 20 cupcakes to be
in the display case for the first time?

(A) 600 seconds (B) 328 seconds

(C) 570 seconds (D) 300 seconds

An isotropic antenna is radiating power 100 W.
The strength of electric and magnetic field
strength at a distance 5 m from the antenna,
are and

(A) 21.9V/m, 58.1 mA/m
(B) 15.5V/m, 41.1 mA/m
(C) 10.95 V/m, 29.06 mA/m
(D) None

respectively.
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Q12

Q13

Q14

Q15

Q16

If the op-amp shown in figure below is ideal,

then the circuit acts as
R
Vio MW

(A) Low pass filter-
(B) Bandpass filter
(C) All pass filter

(D) High pass filter

To implement 3-input XOR operation using 2-
input NAND gate, number of NAND gate
required will be

In a p-type MOSFET, inversion channel is
created at certain gate to source voltage.
Inversion channel is dominated by

(A) Electrons (B) Holes

(C) Acceptor ions (D) Donor ions

For the given MOSFET arrangement, threshold
voltage |V7| = 2V and k,,'(%) = 0.1 mA/V2.

The maximum value of drain current is

mA. (Rounded off to two decimal
places)
+12V
o
10k§; T,

[
10k ==

For x(n) = cos (%) the DTFS coefficients are

represented as cy, then choose the correct
option(s):
(A) Cq is non zero (B) Cy is zero

(C) Czis non zero (D) C5 is non zero

uuuuuuu

Q17

Q18

Q19

GATE

In a pure - SC, trivalent impurity is added with
concentration N4 = %, where n; is intrinsic

carrier conc" then?

(A) It is n-type SC with n = 32"'
(B) It s p-type SC with p = 2"

(C) Itis p-type SC with p = 2n;

(D) Itis p-type SC withn = % n;

A survey was conducted among 800 College
students. The results for their preference for
three

subjects: Mathematics(M), Physics(P) and
Chemistry(C) are as follows:

* 350 students like M, 300 students like P, 250
students like C.

* 150 students like both M and P, 100 students
like both P and C.

+ 120 students like both M and C.

+ 70 students like all three subjects (M, P and
O]

How many students do not like any of the
three subjects?
(A) 600

(C) 450

(B)370
(D) 200

A message signal m(t) whose spectrum M(f) is
passed through a system as shown below. The
BPF (Band Pass Filter) has a bandwidth of 2W
Hz centered at fo and the LPF (Low pass filter)
has a bandwidth of WHz. The bandwidth of the
signal y(t) (in Hz) is

cos2nfyt

+ x(® | Square YI(‘):XQ(O
mo yz(t) el to)

cos2nfit

A M(f‘)
(Take £, >> W)
» f(in Hz)
-W 0 W
(AW (B) 2W
Q) 3w (D) 4W
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Q20

Q21

Q22

Q23

It is desired to construct uniform transmission
lines using polyethylene (g, = 2.25) as the

dielectric medium. The distance of separation
for 300  two-wire transmission line, where
radius of the conducting wires is 0.6 mm, is
(mm).
(A) 25.51
(C)14.62

(B) 7.31
(D)12.76

A Boolean function is given as: f(A, B, C) =
AB + AC+BC it will further simplify to

(A)AB + AC

(B)AB + BC

(OAC+BC

(D) No simplification is possible

The figure shown the asymptote root locus in

real axis and location of poles and centred,
break in

then the ratio ( ) point of the root

break away

locus is . (Rounded off to two decimal
places).
1 ,,-"Asymptote
Wemnnnnnnnnmnnnmnmnennannnna el §1
2/\60° | :
-3 /“‘-,/600
Centroid *,

If X(t) and Y(t) are two orthogonal stationary
random processes and two other processes
U(t) and V(t) are formed as follows:

U(t) = X(t) + Y(t)

V(t) = 2X(t) + 3Y(t)

The which of the following is true ?

(A) Ry(¥) = Ry(1) - Ry(1)

(B) Ry(T) = Rx(T) + 3Ry(T)

(C) Ruy(®) = 4Rx(T) + 9Ry(T)

(D) Ryy(m) = 2Rx(T) + 3Ry(T)

uuuuuuu

Q24

Q25

Q26

GATE

A logic circuit implements the Boolean
function F = Xy + Xy Z + Xy Z. It is found that
the input combination x = z = 1 can never
occur. Taking this into account, a simplified
expression for F is given by

(A)x+z B)y+z

@x+y D)x+y+z

Let m4(t) and my(t), be two message signal and
let yq(t) and y,(t) be the corresponding

modulated version.

Which of the following statement is/are

correct?
(A) When the combined message signal my(t)

and my(t) DSB modulate a carrier A.cos2z

fct, the result is the sum of the DSB

amplitude-modulated signals y4(t) and y5(t).
(B) If m4(t) and my(t) frequency modulates a

Carrier, the modulated signal is equal to
the sum of y4(t) and y(t)

(C) When the combined message signal m(t)
and my(t) DSB modulate a carrier A.cos2z
fct, the result is not equal to the sum of the
DSB amplitude-modulated signals y4(t) and
y2(t).

(D) If m4(t) and m(t) frequency modulates a

Carrier, the modulated signal is not equal
to the sum of y4(t) and y,(t)

An air filled
dimensions ‘a’ and ‘b’ that will operates in the
dominant TE;; mode at f = 10 GHz. The

rectangular waveguide with

minimum value of ‘a’ of the waveguide which
should be chosen so that at f = 10 GHz the
waveguide not only operated on the single
TEqg mode but also that f = 10 GHz is

simultaneously 25% above the cut-off

frequency of the dominant TE;3 mode, is

cm.
(A) 0.9375
(€)3.75

(B) 1.875
(D)1.2
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Q27 Which of the following will represent field Q29
pattern of TM,4 in rectangular wave guide ?

SN
j%é\\ fé@

Q30

Q31

Q32

Q33

GATE

An 8 V Zener diode voltage regulator as shown
in figure below operates from a source that
varies from 12 V to 18 V. The series resistance
is 100 Q and the load draws current that varies
from 0 mA to 30 mA. Then which of the
following is/are correct under worst-case

conditions?
1009
Wy (0 to 30mA)
Vs V,=8V

(A) Pz(max) = 80 mW
(B) Pz(max) = 800 mwW
(C) Iz(max) =10 mA
(D) Iz¢max) = 100 mA

Q. Which of the following statements is/are

correct?

(A) A demultiplexer cannot be used as a
decoder.

(B) A demultiplexer selects one of many
outputs.

(C) The input to output pin ratio of a
multiplexer with n control inputs is 2" : 1.

(D) The dual of an expression
(AB+BC+CD) s
(A+B)(B+C)(C+D).

For log(1- 5z) with |z| < % the Inverse Z-

" u(—fn—1
transform is given by %; then the

value of af is . (Rounded off to two
decimal places)

Consider below given circuit, then the value of
Zy5 of the complete 2-port network will be

Q. (Rounded off to two decimal places)
1Q

12
20 Z—(a 4)

Reverse saturation current of a pn junction

diode is Iy = 1078A. Diode is at equilibrium at

no applied bias, then the value of diffusion
current flowing through diode (from p to n
direction) nA.

uuuuuuu
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Q34

Q35

Q36

Q37

Q38

Fourier transform of signal h(t) is H(w). H(w) is
shown in the figure below. Then h(t) is

'
J
» (0
~
2 1
() % ®) 7
© < (D) =

Let X and Y be two independent random
variables. Var (X) = 4 and Var(Y) = 9. Choose the
correct option(s) given below.

(A) Var(2X)=8

(B) Var(X-Y)=13

(C) Var(2X - 3Y) =97

(D) Var(Y/3) =1

The value of the following series
1 1 1 1 ;
7% +or 20 + ... 4 is

(Round off to two decimal places).

Consider the system of linear equations
X+y+5z=3

X+2y+2z=5

2x+4y +4z =k

For the system to have infinitely many
solutions, the value of k is __ (Enter in
integer)

For a CE amplifier shown below upper 3-dB

cut-off frequency is ____ kHz, provided below:
(i) Unity gain frequency = 800 MHz

(i) Cy =1 pF

(iii) Cy =7 pF

(iv) re = 2.5 kQ

(V) rg =100 kQ

(Vi) Ve =10V = -V

(Vi) Rg = R = 5 kQ

(viii) Re = 8 KQ Ry = 50 Q, Rg = 100 kQ
(i) B =100, I =1 mA

Ry,

(A) 560
() 762

uuuuuuu

Q39

Q40

Q41

GATE

For a signal x(n), its DTFT is shown below such

i nX(n)

that a constant A is given by ————

2 X(n)

n=-—c

. (Rounded off to

. Then

the value of A is
nearest integer)

x(e/m)
A
1
n T
2 2
C-V characteristic of a MOS capacitor is given
below:
C
r' N
6/7 uF

> ]

0751

If area of crossection A = 1 cm? and substrate
doping is Ng = 2 x 10'6/cm3 then value of

maximum electric field inside substrates in
depletion mode of operation is kv/em.

The waveform of three periodic signals A, B
and C are shown in the figure below. If they
are applied to the EX-NOR gate
combination circuits, then the frequency of
kHz. (Rounded off to

two

output Y’ will be
one decimal place)

Tl

g
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Q42 Consider the circuit shown below. If the two

Q43

Q44

Q45

Q46

sided power spectral density of V4(t) is given

as, Sy, (f) = %W/Hz. Then the average
power of V5(t) will be
L I(t)
T ; +
R M
(a) ok (8) 2 Wats
© N"“L W atts 0 2L wars

For the circuit shown below, which of the

following is/are correct so that maximum
power is transferred to load?

L T A :
» I ]
10Q ?209 100
50V 158 Vi
-------------
(A) Vy =10V (B)l4=25A
(Q1;=1.25A (D) I3=1A
For a system, CLTF = %. If the state
space representation of the system is
X(t) =
0 1 0 by
x)= 0 0 1 |x|t|+ b |ulz
-6 —-11 -6 b3
, y(0) =[Cq C; C3I x(1).
then Z‘Igl is . (Rounded off to one
decimal place).
(A)2 (B)3
@4 (D)5

If the Fourier transform of x4(t) = te” It is X;(w)

and of x5(t) =

T rad/sec is
decimal places).

——— is Xy(w) then

X1 (@)
X> ()

atw =

. (Rounded off to two

The inverse Laplace transform is given as

1{ 543
s2—4s+13
The value of ‘o is
decimal places)

=X {cos 3t 4+ o - sin 3t}

(Round off to three

uuuuuuu

Q47

Q48

Q49

GATE

A signal x(t) is sampled at 0.01 sec, such that
its output y(t) is A + cos(wt) as shown below.
The value of A is _ . (Rounded off to
nearest integer)

H(o)
AT

K

x(7) =2 + cos(50mr) —» E:I — (7
(@]
[6) o,
2

2

The magnitude plot for a minimum phase

system is shown
M(dB)

-12dB/octave

> ©

20

0dB 2 .
i —12dB/octave
-6dB/octave

The steady state error for T input is
(Rounded off to two decimal places).

For the circuit shown below, if

C
i
AV&AV }
V)
Vin ’J:+
A) o >> R o circuit will because like
|ntegrator
B)w << ﬁ, circuit will behave like
amplifler
Q) w >> > C , circuit will behave like
ampllfler
D)w << R R circuit will behave like
integrator
| PW Website
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Q50

Q51

Q52

Binary data is transmitted through an AWGN
channel with power spectral density of h/2
W/Hz using a pulse p(t) for logic-0 and a pulse
3p(t) for logic-1. The signal is received by using
a matched filter receiver as shown below

(T,— 1) Threshold
P comparator
SO+ W(0) att= nT,

White noise

The duration of the pulse p(t) is Ty, and the
energy association with the pulse p(t) is Ep. If

logic-0 and logic-1 are equiprobable and
optimum threshold used by the threshold
comparator, then the bit error rate (BER) will
be [Q(x) indicates Q-function and Ep is the

wo(y/2)  eo(y/2)
0oly5E)  malyi)

A hysteresis type TTL inverter is used to realize

average bit energy]

an oscillator in the circuit. Vi1 = 0.9V, Lyt =
1.8V, the period for which output is ‘high is

msec. (Rounded off to three decimal
place).

10kQ2
MW
+5V
oV
0.4uF == -5V
T
The constellation diagram of a binary

modulation scheme is shown below. The two
equiprobable symbols shown in the diagram
are transmitted through an AWGN channel
with noise PSD = %W/Hz. If a correlator
receiver with optimum threshold detection is
used at the receiver end, then the Bit Error
Rate (BER) of the system will be

¢,(1) 4

[ SRR =S
| L
. . 4,0
| PGsp)=P(s =112
SOL.’: ........... 1
(A) Q(1) (B) Q(2)
(© Q) (0) Q)

uuuuuuu
SERVICE

Q53

Q54

Q55

iOS App

GATE

Consider the following D.E:

y' +y =sin(t)

with initial conditions as y(0) = 0 and y' (0) = 0.
The value of y (1) is___(Round off to two
decimal places)

A sequential circuit using D flip-flops and logic
gates is shown below. When X and Y are the
inputs and Z is the output. Then the circuit is

(A) S-R FF with inputs X=Rand Y =S
(B) S-R FF with inputs X=Sand Y =R
(C)J-KFF with inputs X =] and Y =K
(D) J-K FF with inputs X =Kand Y =

If the steady state voltage across the capacitor

6 F is Vco() and current in the inductor 1H is

Ve (°°)

i (=)

two decimal places).
2Q

i1(), then is mQ. (Rounded off to

ax

12V = 2H gy—L

| PW Website
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Q56

Q57

Q58

The circuit shown in figure, contains a

dependent current source between A and B
terminals. The Thevenin's equivalent circuit
across terminals C and D.

AAA A AAAA

AAAAJ vvvy C

3Q 50

10V C_) T 02V, V,

D
B
A
25V i} 2200
(A) B
MW A
200
25V i)
(B) B
MW A
10Q
10V i)
(@) B
A
10V D 2 100
(D) B

A unity feedback control system that uses
proportional integral controller is shown in
figure below. The stability of closed loop
system is controlled by proportional integral
controller. The maximum value of K; and

corresponding value of Kp for the system to be

stable are

R(s) + K 2 Y(s)
/ Kt 3 s +5s°+65+3 i

(A)Kj=4.5 (BYKp=6

(O Kp=135 (D)K;=5

If a, b and c are the roots of x3—5x+3=0,
a b c

then the value of the determinant (b ¢ alis

c ab
equal to

uuuuuuu

Q59

Q60

Q61

Q62

Q63

GATE

Which of the following is NOT correct?

(A) Indirect bandgap SCs are not used for
designing of LED.

(B) MOSFET is used as voltage variable
resistance in triode region at low Vpg.

(C) Due to early effect, current gain of BJT
decreases

(D) In reverse bias diode maximum electric
field is at junction

Which of the following statement(s) is/are
—
correct regarding a vector field A.

- - —
Ay V. A =0, A issolenoidal
-2

B) V A=O,Xisso|enoidal
- - - -/ = —
(C)Vx(VxA>=V(V.A>—V2A
2
(D)V.(VXA>=O

In a n-type MOSFET operating in depletion
mode, following information is given:
Surface potential ¢=0.45V

Depletion region width inside substrate W =
10pm

Maximum electric field inside oxide layer will
be

. Esi
Given;: = =25
€sio,

(A) 0.9 kV/cm
(C) 0.36 kV/cm

(B) 2.25 kV/cm
(D) None of these

Consider the network shown below,
10 . 5Q A

2V

VVVy

10

sa(%)

240 250
P s R,

10V
T

The value of norton's current and norton's
resistance are

(A) Iy =2.53A,Ry =1.87Q2

B) Iy = 1.37A,Ry =2.790

(Q Iy =2.53A,Ry =2.790

D) Iy =1.37A,Ry = 1.87Q2

A 50 Q lossless transmission line is terminated
in a load impedance Z| = R + jX_. The relation
between ‘R|’ and X' in order that the standing

wave ratio on the line is 2, is a circle of radius
‘R’. The value of 'R’ is (Q)
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GATE

Q64 For a (7, 4) linear block code, the parity check Q65 If the current density given by
. . . _)
matrix is given by J =ra, —sinfay + 3ady A/mZ, the
1 0 0 ! 10 1 1 magnitude of the current crossing the surface
=0 1 0/1 1 b 0 defined by r = 2m, 0<6<90°
0 Olil)l 1 a 30° < ¢p <60°is .
If it is known that “0100011" is a valid
codeword for the given code, then the value of
‘a’and ‘b’ are respectively.
(A)0and 0 (B)0 and 1
(©O)1and 0 (D)1 and 1
@ Android App | iOSApp | PW Website
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Hints & Solutions

Note: scan the QR code to watch video solution

Text Solution:
Pointing the figure as

A ) T
B/\ :
K
cC D E F

The Rectangles are :

ABGH, BCFG, ACFH, BDKJ & KEGI. Total 5.

The Triangles are:

ABJ, BJK, JKI, IKG, IHG, BCD, BDK, KDE, KEG &
GEF. Total 10.

Text Solution:

If the distance between Stations A and B is D
km

Train P speed = D/4 (covers in 4 hours i.e. 0800
to 1200)

Train Q speed = D/6 (covers in 6 hours i.e.
0900 to 1500)

To reach the meeting point, Distance covered
by Train P + Distance covered by Train Q =
Total Distance (D).

Let's say they meet after 'x’ hours from 0800.
Thus, x(D/4) + (x-1) (D/6) = D

Or (x/4) + (x-1/6) =1

Or3x+2x-2=12

Or5x=14

Thus x =14/5 = 2 and 4/5 hours = 2 hours 48
minutes

From 0800, 2 hours 48 minutes = 10:48 hours

Text Solution:

If top face of 15t die is 2, then second die is 1
(Only 1 case)
If top face of 15t die is 3, then second die is 1
or 2 (2 cases)

If top face of 15t die is 4, then second die is 1
or 2 or 3 (3 cases)

Similarly, If top face of 1 st die is 5, then 4 cases
If top face of 1 st die is, then 5 cases.
Total1+2+3+4+5=15

Text Solution:

The idiom “live life in the fast lane” means a life
filled with excitement Option C.

Text Solution:

Lucid means easy to understand,
transparent in meaning or thought.

clear,

uuuuuuu

Q6

Q7

Q8

Q9

Text Solution:

As 6 is formed by the product of 3 and 2. Also
number of 3's is less as compared to 2's. So, as
many 3's those many 6's are formed.

To find in 90!

% gives 30

2 gives 10

13—0 gives 3 (whole number)

% gives 1

And % gives 0 (whole number).

Thus total 30 + 10 + 3 + 1 = 44. Thus 90! has

largest factor 6.

Text Solution:

If Meera bakes 1 cake in 1 unit time, Rohan
bakes 2 cake in % unit time.

Or Rohan bakes 1 cake % unit time.
Comparing Time taken to do the work

Meera : Rohan =1 :%=3:1

If Rohan takes x days, Meera takes 3x days.
Given that they do together the work in 10
days, i.e. (%)+(;—x>= %

Or (%): 1—10 Or 37"= 100rx= %.

Thus Meera takes 3(2—0) =40 days.

Text Solution:
“Although” is a conjunction and must be
followed by a subject + finite verb (e.g.,
“although she had no qualifications”).
Here it is incorrectly followed by just the
participle “having”, so the phrase s
ungrammatical.
Correct versions would be:

e “Smitha was offered the job although she

had no qualifications.”
e “Smitha was offered the job despite

having no qualifications.

Text Solution:
Initial ratio 1 : 4.
Always cutting the longer side.

15t Cut ratio 1: 2
2nd cut ratio 1: 1

3rd cut ratio (any side) 2 : 1.

4™ Cut ratio again 1: 1.

Thus Never it will come again to same ratio 1 :
4.
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Q10

Q11

Q12

Q13

Q14

Q15

Text Solution:

In 30 seconds net cupcakes in display = 1 (2-1)
1 cup cake in 30 seconds

18 cupcakes in 30 x 18 = 540 seconds.

In the next 30 seconds chef adds 2 cupcakes to
make it 20.

Thus total earliest time = 540 + 30 = 570
seconds.

Note: The last moment can't be withdrawal as
the display holds only 20 cupcakes.

Text Solution:

D, =1 (Directivity)

V30W:D,  4/30%x 100 x 1

Ey = = =10.95 V/im

0= R - 5

Ey _ 10.
1~ Fo _ 1095

= Alm = 29. A
. 200 /m 9.06 mA/m

Text Solution:
+ Vi R Vi

- (R+L) <G5 T SRCHI i)

_ vt ll + _ 1+ 1
Vo= g V=V (14 o)
Vo=V (2Rt i)

Vo _ 1

Vi = sRC

It is low pass filter.
Hence, option A is correct.

Text Solution:

3-input XOR operation is

y=A®BpC

For A@® B =P 4 NAND gate - 2input

theny =P @ C 4NAND gate - 2input

So total 8 NAND gates of 2-input will be
required.

Text Solution:

In p-type MOSFET  Substrate is n-type and in
n-type SC a inversion layer (channel) is created
at certain gate to source voltage and majority
charge carriers in inversion layer all holes.

Text Solution:
Given for both MOSFETS, |V1| =2V
W _ 2
Ki(F£)=0.1mA/V
Checking the values of saturation currents of
both MOSFETs to find the maximum value of

ID -

uuuuuuu

GATE

+12V
210kQ Vg =12
V=6V
[—r
2 10kQ *V,=Vp,=Vp,
9 A 4 lD
|: T,
Vg =0V
—SV=V,

For T4 (NMOS):-

Vg1 =0V Vs = =5V Vp; = V,(Let)
Ves)r, = Vo1 —Vs1 =5V

Overdrive voltage (Vgs — V1)1, =5-2=3V
UpDsar = 5k (%) Ves — V)i,
=1%01x107%x9=045mA

2
Condition for saturation

Vps)r, > Ves — Vg,

= V.~ (-5) >3

For T, (PMOS) :-

Vs =12V, Vg =6V, Vp =V, |Vr| =2V
Vse)r, =Vs — Vo =6V

Overdrive voltage

Vse —IVrDp, =6-2=4V

Ip2)sur = 3Ky (%) Vs — V)

=2 x0.1x107 x 16 = 0.8mA

(Ip1)sar = 0.45mA  (Ip2)se = 0.8mA

So, PMOS is capable of supplying more
current.

Condition for saturation of T :-

Vs >(Vse — |Vrl)

>12-V, >4

As both the devices are connected in series
and saturation currents for both are not equal,
so they can't be in saturation simultaneously.
NMOS saturation current 0.45 mA is much
smaller than the saturation current of PMOS,
so NMOS forces the current to reduce and
hence PMOS must reduce its effective source
to drain voltage Vsp so that it enters into its
triode region.

As source is fixed at Vg = 12V, Voltage at drain

of Ty, i.e., Vi will have to increase to reduce

Vsp (= Vs - Vp).

Triode current euation of PMOS,

Ipy = 3k (%) [2WsG — Ve DVsp — V|

=1 x0.1x107[2x4x(12 - V)—(12 = V;)?]
=0.05x 1077 (12 = V) [8 — 12+ V4]

Ipy = 0.05x 1073 (12 = V5 ) (Vi — 4)
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Q16

Q17

Equating drain currents of T} &T5 as they are
in series

Q18

0.45x 1077 = 0.05 x 107 (12, — 48 — V2 +4V)

=>9=-V2+16V, —48

=> V2 - 16V, +57=0

=> V, =10.645 or V, = 5.354
For VX =10.645 = VD1 = VDZ'
PMOS T, Triode Ipy=0.45mA

NMOS Ty saturation Ipq=0.45mA

So all conditions are satisfied hence we can
say that NMOS works in saturation and limits
the value of current to 0.45 mA and PMOS
follows this current being in triode region.

So the maximum possible value of drain
current Ip is 0.45 mA

Text Solution:
x(n) = cos (”—”)

2
=z
So, wg = 5
Period = Z£ =4ie, Ny=4
2
1

So, x(n) = 3 /™" 4 L g7ioon
_L i1
X(n) = 5 e + 5

DTFS  x(n)= Y " ¢ ek (1)
So, DTFS indices are:

k=0,1,2,3

Compare with,

sk =1

e i = (230 el 3N =>k=3

This gives Cq = % and C3 = % both are non-

iz,
e’

zero quantities.

Text Solution:

3n;

2

As trivalent impurity is added therefore it will

definitely be p-type SC with

Trivalent impurity conc" N4 =

hole conc™ p = N + Ap

& e~ conc"n=An=Ap
According to Mass action law:
np= ”12

An(Ny + Ap) = ”12
Ap(Na + Ap) =n?

Ap® + %n,Ap ”1‘2 =
(Ap +2n;) (Ap — "7) =0
Ap = %, —2n;
But -Ve value is not possible so
Ap =n;/2

p=Na+Ap=2n;
n=An=Ap= %‘

Hence (c) is correct option

uuuuuuu

Q19

Q20

GATE

Text Solution:
Total students = 800

M

No. of students like at least one subject

= No. of students like one subjects + No. of
students like two subjects + No. of students
like all three subjects

= (150 + 120 + 100) + (50 + 30 + 80) + (70) = 600
No. of students who like none of the subjects =
800 - 600 = 200

Text Solution:

x(t) = m(t) + cos (21 fot)

So y(t) = x2(t) = m(t) + cosz(anot) + 2m(t) cos
(21 fot)

e Since m(t) is a low pass signal mz(t) will

also be low pass signal.

e cos? (2t fot) Sinusoid of frequency 2f,

e 2m(t) cos (2m fot) DSBSC at f; frequency
Now y-(t) i.e. output of BPF [centre frequency
fol when y4(t) is
Input  y5(t) = 2m(t) cos (21 fp t)

So y3(t) = y5 () . cos (2T fot)
2m(t) cos? (21 fy t)

N 2m(t) (1+cos(247rf0t))

m(t) + m(t) cos (41 fpt)
So from y3 (t) the LPF produce m(t) as output

Since output = m(t) so bandwidth of output =
W

Text Solution:

g =225, Zy=300Q, y=0.6 mm

Zy = 120, /ﬂln<i>
e \7
/1 d

d
= ln<—>=3.75 = d=ye P
Y

= d=(*" x0.6) mm = 25.5126 mm
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Q21

Q22

Q23

Q24

Text Solution:
Given function is
f(A,B,C) = AB + AC + BC. KMap of f will
be

f BC_ _BC BC BC

AT IT—>AB
(
NBC

AC
So in final simplication we get three pairs and
result will be f(A, B, C) =AB + AC+BC

> 2>

Text Solution:

From the given root locus diagram, the OLTF
k
S(s+3—j)(s+3+))

( k=dcgain,s=0and-3 tjare poles).
Characteristic equation is, 1 + G(s) H(s) =0
k+s(s2+6s+10)=0

For break point, % =0

+10=0

s=-1.183,-2.816
The root locus is as shown

(Break in) A
-2.816 /
g o L

“
-
s,

p
S o tal
1 £ > > >
_3 .,
y
s,
“u,

can be written as, G(s)H(s) =

=> 4E-352412s
N

““-.
-1.183
(Break away) | ™.
Break in point
reak in poin — 2816 =238

Break away point 1.183

Text Solution:

X(t) and Y(t) are orthogonal so W =0
So u(t) = X(t) + Y(t)

Now,

Ry (0)= u@®)u(t — )

(XO+Y)(X(Et —1)+Y(@ — 1))
=XOXt—-1)+ Y)Yt —1)

Ry(T) = Ry(t) + R(T)

So, U(t) = 2X(t) + 3Y(t)

Now,

Ry()=V®O)V({ —1)
=2XM3Y@)2X({t —1)+3Y( — 1))
=4XOXt—-1)+9YD) Y[t — 1)

R, ()= 4Rx (7)+9Ry (7)

Ryy (7)=u(®). v(t — 7)

=(XO+Y ()X — )+3Y(t — 1))
Ryy ()= 2Rx(7)+3Ry(7)

Text Solution:
F=Xy+XxyZ+xyZ

uuuuuuu
ssssss

GATE

=Xy(z+Z)+XyZ+XyZ
=XyZ+XyZ+XYyZ+XyZ
As given x = z = 1, then it will show don't care
about the truth table: -

x y z F
0 00O
0010
01 01
01 11
1 0 01
I 01 x
1 1 01
1 1 1 x
K-map:-
yz

XXN_00 01 11 10
0 1 1H—>Y

1| [ (o

F=x+y

Q25 Text Solution:

If message is m(t) then DSBSC is m(t) cos wt

When message is my(t) then

DSBSC=y1(t) = m4(t) cos w t

When message is m5(t) then

DSBSC = y5(t) = my(t) cos wt

FM signal will be

A cos(w.t + 2zKp [ m(r)dr)

FM signal for m1(t) message

yi()= Ac cos(wct + 2zKp [ mi(r)dr)

FM signal for m,(t) message

2 ()= Ac cos(wct + 27Kp [ my()dr)

New message is m4(t) + m(t) the DSBSC signal

will be

= [m1(t) + my(t)] cos wt

=y1(t) + yo(t)

If message is mq(t) + m(t) then

FM signal =

Ac cos(wct + 2zKp [ my(t)+my(7)dt)
Fy1(t) +y(t)
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Q26 Text Solution:
e=1, uy=1 (Arr

f=10GHz, TE;p=

a=

f=125fc,

1.25x 3 x 108

2% 10

Dominant mode

e G
= I.ZSZ—a = %
B

Q27 Text Solution:

filled) Option (a)

GATE

m=1.875 cm

n:Z
Option (b)

T
B

.'/', \Hj///

n=1
Option (c)

=7

$§§§§£§%§%

ERN

n—l%’ -'

Option (d)

=

N
SO\ ~
T%Y’
4 —\-\— —
L]

. ,
3

s %ﬂu
7 /

A
2 - S
Gy <
- : - - -
\\\\\ ~ | /,,
AAS KJ
d J::E °

uuuuuuu

ssssss
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Q28

Q29

Q30

Q31

Q32

Text Solution:
L =1im ()™
x—0 ( X )
Take log both side

InL = lim tanx(—lnx) = lim =12* | (= )form
x—0 x—0 cotx 0

using L'hospital rule

: -1 . in? . ~ .

lim ——— = llm(s"’—)‘): lim (2% . sinx)= 0
x—0 —cosectx x—0 x x-0" ¥

InL=0

L=¢"=1

Text Solution:

Using the formula:

limax) = 1z(max) * IL(min)

l(min) = 1z(min) * IL(max)

For the Zener diode to operate in worst case
condition,

_ 188 _ 10 _ —
|(max) = W = m =100 mA = IZ(max)

PZ(max) = VZ'Z(max) =100 x 8 =800 mW
Hence, option b,d is correct.

Text Solution:

A demultiplexer selects one of many outputs,
whereas a decoder selects an output
corresponding to the coded input hence a
demultiplexer can be used as a decoder.
Duality can be obtained of any expression by
just interchanging the operator [e, +].

If any identity (0 or 1) is present in the
expression, then interchange 0 by 1 and 1 by
0.

The input to output pin ratio of a multiplexer

with n control inputs is 2" : 1.

Text Solution:
Let X(z) = log(1 - 5z)

dX(z) _ -5

dz ~ 1-5z

—zdx(z) _ 5z _ 5z _ _ -1
dz T 15z T 5z-1

-1t
5
Applying the Inverse Z-transform,
nx(n) = (%)"u (—n— 1)

"u (—n—l)

1
So, X(n) = (5)

So, a = é; p=+1
So, af = + =02

: 1
since |z| < 5

Text Solution:
I, I
— 1Q —

AVAVAVAV

uuuuuuu

Q33

Q34

Q35

GATE

n=v!=21=1x1I +2D

-3Il =2D
=2
Ill = TIQ

Vi=Z11lh+ 245105

Vo=2Z1lh+2Zp 15
[Vl]z[zll 212][11]
V2 Zy Zp|l|l
7 _ 2 _ 4
Zo=3, = (-2)x3 =14

Zp=5=133Q

Text Solution:
At no applied bias, diode
equilibrium with net current I = 0.

remains at

At equilibrium  diffusion current flows from p
to n direction & drift current flows from n to p
direction where lqif = Ig

lgiff *+ Iarife = 0

lgiff = ~larife = -lg (-Ve sign signifies that current
is from p to n (where Iy is from n to p).

lgirr =108 Afrom pton

lgiff= 10 nA from p to n

Text Solution:
We know that,
sgn(t) = %w

By using the duality property:
j% =27 X sgn(—a))

% = jsgn(—a))

sgn(w) is an odd function, then sgn(-w) = -

sgn(w)

: % = —jsgn(a))

h(t) = % = —jsgn(a)) = H(a))
ht) = %

Text Solution:

1. Var(aX) = a*(Var(X))

2. for independent Xand Y

Var(aX + bY)= a*Var(X)+b>Var(Y)

(A) Var(2X)= 2> x Var(X)=4 x 4 = 16

(B)

Var(X — Y)= Var(X)+Var(Y)=4+9 =13

(@)

Var(2X + 3Y)= 2>Var(X)+3>Var(Y)=4 x4+ 9x 9 = 97

(D)
Y)= (4)*Vary = 1 x9=1
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Q36 Text Solution:

S—F_§+¥ 1120+ .....
Sy Ty taos Tt

1 1 1 1 1
=1—F+E—§+m—§+..
=e™¥|._, =e! = 0.3678 ~ 0.368

Q37 Text Solution:
Given:
X+y+5z=3
X+2y+2z=5
2x+4y +4z =Kk
AX=B

[AlB]=

N = =
AN —
A DN W

3
5
k
For the system to have infinitely many
solutions,

Rank(A) = Rank(A|B) <3

All 3 x 3 minors of [A|B] should be zero.
consider a 3 x 3 minor of [A|B]

153

2 2 5=0

4 4 k

1(2k - 20) - 5(2k - 20) + 3 (0) =
2k-20=0

k=10

Q38 Text Solution:

Using small signal analysis
Sk 50k Iy

WW vvvv*l Vo
Vs S100k (1-A) T25k 1001, 2 TolRclIRy
CI% 1 T T ) T ooy 2 =R’( (1)

where R = (100K) | | 8k | | 5k = 2.98 kQ

Ry
AW
o
R, R, R R,
_ Vo _ -PIgR} _ -100x2.98 kQ _

A=y =—— = 310 =-1194
Ceq=Crn+ Cu(1 -A) =7 +1(1 +119.4) = 127.4
pF
Rm=I[Rs || Re)+ R || Ry=1.64kQ
fly= —— = 762.1 kHz

27 RinCoq
Q39 Text Solution:

x(n) 2 X (/)

x(ef)= ,,__NX(n) eI

x()=% __ x(n)
SincenX(n) DTFT 4 ;w )

L dX(e)

or j—- =Z:=_m nX(n) e J@n

uuuuuuu

GATE

L dX(e/) o
or j— =X _ . nX(n)
w=0
G
J do
_ w=0
So, A= —X(ef")
dx (e .
From graph given, % = 0 and X(l9)
w=0

=1
So, A=%=O

Q40 Text Solution:
Lets draw the C-V characteristic:

6/7 uF
i > |
075V
From characteristic
Cmax = 6 pF = Coyx
6
Cymin = 7:“F
= Cox in series with (Cgep)min
(Cdep)mln 1 “F
(S
4 —1uF=10"°F
WMax
c 10°F 10°°F
£ - =107° F/em?
Witax A 1 cm?
Emax at surface =
— NS . WMax
1.6x 107"
=9 nNg= 2x10'°
(=) 1076
WMux

Emax = 3.2 x 103 V/cm = 3.2 KV/cm

Q41 Text Solution:
For An EX-NOR gate output is high when
Both inputs are same i.e. both 0 and both 1,

Hence output waveform is

The output Y is repeating itself after 8usec
Hence, To = 8 psec

1 _ 1 _

0
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Q42

Q43

Q44

Text Solution:

To calculate average power of V, we have to

find PSD of O/P

PSDgyp = PSDy/p. | H(w)| 2
We can see that H(w)=
So,

_ Ny R?
PSDy = 7( R +4z> f212 )

R+ij

Py = / PSDydf

—00

— No p2 1
- 2 _{o R2+47l'2f2L2 df

(o]
_ No R? / 1
T2 4212 R 2

T 4212 +f
_ N R 1 -1 _f %
T2 47212 Rh [(tan Rher )—oo]
=> - Z”—L( )
N()R
= 4L

Text Solution:
For maximum power transfer,
RL = Rep = 10Q

Vi, = 50V
h
AVAVAVAV
+>
Vi Cf) ViZR,
_ VaXRp
Ve = R.+R.;
1
Vi = B0
Now in circuit,
LA L
- 10Q
100 v, 3200 ®>
50V 9L a

Voltage across 20Q resistor = V| =25V

_ 50-Vp _ 50-25
=== =254

L=3=2=1254
KCL at node A,
I3=14-1,=25-125=125A
KVL in loop (1)

-V +10I3+V,=0
-25+10(1.25)+ V=0

V, =125V

Text Solution:
Let Y(s) 10(s+3)

. X(s)
U(s) ~ (s3+652+11s+6)

X(s)

uuuuuuu

Q45

Then,

X(s) (1)

10U(s) = (s3 + 652 + 115 + 6) X(s)
(i)

From inverse Laplace transform,

3x 2X X
0 U SNPGRS <>=10u(

dt dr?
(i)
letx=x; = Xx; =X
So, from
X3+ 6x; + 11x; +6x; = 10u(?) ..(iv)
= -6x1(t) - 11%5(t) - 6x3(t) + 10u(t)

> Xy = X3

Y(s) = (s + 3)

1)

equation (iii),

x'2=x1
)él=X1
A =
0 1 0 0 by
0 0 1 , B=[0 =1|b
-6 —-11 -6 10 b3
Also, Y(s) = (s + 3) X(s)

y(t) = +3xq =Xy + 3%q
y(B) = 3x¢(t) + xo(t) + 0.x3(t)

C=[310]=[Cq Cy C3]

bi+C _ 0+3
by+C, e 0+1

=3.0

Text Solution:

Given, x4(t) = te~ltl

eIt = et y(t) + et u(-t)

FT
_ltl <« —1 —1 = 2
< 1+jw + 1-jw 1+w?

tx (t) zZ j%X(w)

L( 2 )= —4jo
Jdw 1+w? (1+w2)2
—4jw

(1+a)2)2

Xq(w) = (i)

Also, x5(t) =

(1+a)2)2
By the duality property,

xS X(w)

X3 27 X(~w)
—4jt
(1+t2)2

FT
Or x(t)= ( ’2)2 D i—’; X w X el
1+¢

Xo(w) = — % jewe !

(F_{ 27(—w) el

Xi(w) — -4jo 1 -8 1
X>(w) (1+a)2)2 = jowelel T (1+a)2)
Atw=Tt
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Q46

Q47

Q48

0 12)2 X -1 =0.4987 ~ 0.50
+

N oo

X

Text Solution:
Given:

-1 { s+3 e2t
s2—4s+13

2t

-cos3t+a-et -sin3t

L - L{ 2t . cos 3t} +a- L{e2t - sin 3t}

s2—4s+13
L{sm at} 2+a2
— a
> L{e sin at} = e
Similarly
L{ebt - oS at} = _Sb
(s—b)"+a?
a-(3)
(s—2)"+9

s+3 — s—2
(s—2)*49 (s—2)*49
s+3 _ s+(Ba-2)

(s=2)*+9 (5=2)*+9
=>3=3a-2
= a=32=1667

SLo= 1.667

Text Solution:
Sampling
2z = 22— 200z rad/sec

T, 0 01 -
X(w)

—50n ' 50m
Output of samples

T% > X(o-100)
=100 X"

frequency (Ws) =

Xs(w) 3

X (w2007 n)
4007

I 1007 1007
-150n 50 ! 50m
y

H(w)

B

150

0.01

“100r 0 100m
So, Y(w) = X(w)H(w)

476(w) + 7[8(w + 507) + (- 507)]
Gives  y(t)
transform,
y(t) = 2 + cos(500t)
Therefore, A=2

after using inverse Fourier

Text Solution:
We know that 20 dB/decade = 6 dB/octave

So, '2' poles at origin 1 zero at wq = 2 rad/sec, 1

pole at w, = 20 rad/sec

uuuuuuu

Q49

Q50

GATE

(Initial slope = -40 dB/dec)
k(1+3)
52(1+%)

At wq =2, magnitude =0dB

T(s)=

from approximate Bode analysis,
Gain at (wg) = 0 dB = 20 log(k) + slope x
log(wo)
(wg =2 rad/sec)
0=20log k - 40 log2
k=4
4(1+2)

So, Ts) = ——= =

G(s) for an input
(]+20)

2
ess for %u (t) = ki where, Kk,
lim s> G| s
s—=0
1+
k, = lim s? ><— ( 2) =4
50 (1+35)
5 5x1 _ 5_
So, for 7u<t> s = G- =37
1.25

Text Solution:

1
Ww _ (_RZHE) | —Ry/Ry - - Ry/R,
Vi RI T 14+sRC  14jwCR,
If o >> R RO’
2 o —Rz/R] _a —Rz/Rl
A 1+/coCR2 T 1+jo/(1/R,C)
For w >> R £ [co/(l/RZC)] >>> 1, so

gain can be approximated to

(=)
Vo _ \UR) _ 1

Vin - jo R, C - joR, C

OrVg = R__lc f Vindt acts as integrator.

If w << =—= RC’

Ry
v _ (=)

Vin 1

Vo
Oor |—
Vin

amplifier.

“% = e

Ry
R ) V.. acts as

Text Solution:
E +noise
3E,+noise
0:p(0) Filter matched 2( Threshold
1:3p(t)> CT) with p(f) detection

noise

Noise at input of match filter has Variance %

Noise at output of match filter has Variance
Do

At input of threshold device
(gaussian noise at E,)

E, + noise

3 E, + noise (gaussian noise at 3 E,)
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Q51

E, 3E,
—>

Distance
4
P, = Q<—6 )

2E,
-o( /%)
Now bit 0 p(t)

bit 1 3p(t)

So average bit energy

E,+9E,
E, = ——

Eb$5Ep
SoPe=Q< %)

energy Ej
energy 9 E,

Text Solution:

Given, Vi 1 =0.9V, Vy7 = 1.8V
C=0.4 PF, R = 10K, +Vgy = +5V
The

multivibrator,
Vo
A

circuit is behaving as a astable

+5V-

—5V+
V(d
1.8V]--— :

0.ovl titH

=0 [e—><—>
tHigh tLow
To find thign,

Assume t =0 and t = ty as shown,

V(0*) = 0.9V, V() = +5V

Ve(tigh) = 1.8V

V() = V(=) + [V(01) - V()] €7V

=RC=10*x0.4x107%=0.4x 1072 sec.
V(tpign) = 5 + (0.9 - 5) e ¥RC

1.8=5-4.1eVRC

e t/RC = 0.7805

-0.2478
ty = 0.2478 x 4 msec

ty = 0.9913 msec

— 14 [ RC=In(0.7805)=

uuuuuuu

Q52

Q53

Q54

GATE

Text Solution:

_ §e
So we know that Pe = 8 —=

o
d Distance b/w the symbols in constellation
diagram
o Standard deviation of noise
d From diagram S; (1, 1) and Sg (-1, -1)

d=V22+2> >

: ; 2\ _ 1
Variance of noise (o- ) =3
Soo = 1/\/5

8
o n =0/ /)
Q)
Text Solution:
Given: DE is (D2 +1)y=sint
AE:D2+1=0

D =+i

= y. = ccost + ¢; sint

PI: <yp> e D++lsin<t> D? -12

= _11+1 sin t) (Denominator = 0)

L e
—2DSIHt—2
Yy=Ye+yp

y = cicost + cpsint — >cost

y(0)=c; x1+0-0

> [o=a]

D __ . 1 t .
y' = —cysint + cycost — F-cost — £ (—sint)

(— cost) = —%cost

= lgint— L
y = 5sInt — > cost

— 1 — —
y(m)= 3sint — Jcost = 7 = 1.57

Text Solution:

Qn+1=D= X 0,+Y O, (Zan)
Comparing with characteristic equation of JK-
FF,

Qu1=J 0, + K Q,
X =K,Y=1J

| PW Website
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Q55 Text Solution:

For circuit 1 at steady state,
20 6A

AAAA
yvvy i

+
12V il(oo)I

{iz(oo)

I() = i7(2) + () = 4 = 6A

o ) _ 2 12_
From current divisions ij(<) = 6 X T = 3°
4A
For circuit 2 at steady state,

40

v ()
SVi_____ EA> I__'— cl
I_ch(oo)

From voltage division
_ 3
Rule, Vi (°°)— 5% 36
V() = % = %V
Va(=)

=)

_5 _S50-
=3 X7 = E.Q—4'I6.67 mQ

1
P

—

i

uuuuuuu

GATE

Q56 Text Solution:
Calculation for Vi

Vih = Vx

[1 = 0 [open circuit]

I, =0.2 Vy

VaB = Vx = Vih

Apply KVL in left loop,
-Vy+3l,+10=0 (1)
Put I, in equation (1)

-Vx +3(0.2V,) +10=0

Vy =25V Vi =25V
Calculation for Rep

Voltage source short circuit

KCL at Node A,

l1 = 0.2V, + |

Apply KVL in total loop,
-Vy+51+3(11)=0

Vi +51+3(0.2V+1)=0
-Vy+51+0.6V,+31=0

[ 11=02V,+1]

-0.4vV,+81=0
0.4v, =8l
_ ¥ _ 8 _

Ry =2 =5 =202

Q57 Text Solution:
2 Kps+K;

Y(s) _ (s3+5s2+6s+3) ( N )

R(s) — | 2(Kps+K;)

Y(s) 2Kps+2K;

R(s) = 544553 +652+(3+2Kp)s+2K,
Characteristic Equation:

s*+ 553+ 652 + (3 + 2Kp)s + 2K; = 0
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Q58

Q59

1 6
§4
3
s 5 3 +2Kp)
2
s
(30—35—2Kp) 2K,
s! (27 2Kp )(3+2KP> 10K,
(27 2Kp ) 0
5
§0
2K; 0
ZKi >0 Ki >0 (1)
27-2Kp>0 Kp<135 ..(2)
(27 2Kp )(3+2Kp) 10K, 50K,

>0

=G +2Kp)- 27-2K;

27-2K
(=+)
50K;
(3 +2Kp)> 555 K
81 - 6Kp + 54Kp ~4Kp2 > 50K,

-4Kp? + 48Kp + 81 > 50K;
2
K < —4K3+48K p+81

50
dK; _ _
m = —8Kp +48=0
Kp = 6
Therefore, K = 4.5
Hence, option A and B both are correct.
Text Solution:
x3-5x+3=0
As sum of the root is (_Tb)

So,a+b+c=%=0

a b c
b ¢ oa
c ab
cp > ¢ +cy+c3
a+b+c b c
=>la+b+c c a
a+b+c a b
1 b ¢
=>|la+b+cl|l ¢ a
1 a b
=>0

Text Solution:
Due to Early effect:

() 1g

(i) I¢c

(iia, B &y

Thus (c) is not correct option.

@ Android App |

Q60

Q61

Q62

iOS App

GATE

Text Solution:
F%{%olenoidal V Z 0
- >

For Harmonic VZA = 0
- - -

Wx(v x A) v(V. 4

- /= -

; (v x A): 0

0
Text Solution:

M@dmum electric field at surface inside

ubstrate is

2x0.45
10pum

0.9

2
Ep= 4 = = 2 =900 V/ecm
w 10x 10~ cm

From continuity equation
E>Esi0, = E1Es; [E; electric field at surface

inside SiO,]

€5i

E, = E; =2.5x%x900 = 2250 V/cm

€5i0,

=2.25 KV/cm
As inside oxide layer, electric field is constant
therefore E,, 54 inside oxide layer will be equal

to E,.

Text Solution:
For Norton current load, terminal is short

circuited
V, 10 V, 50 A
1 —

10 Y

5a(%)

AAAA
v
N
o)
—
Z

10V
T

KCL at node 1,
5— Vi—10 Vi=(1242)

1 1
5= =104V =V, =2
2V =V, =17 e (1)
KCL at node 2,

025V, 402V, + Vo = V1 +2=0

1.45V, — Vi = =2
2.90V, =2V =—-4  ...(2
Solving (1) and (2),

1.9V, =13

V, = ﬁ = 6.84 volts

Nortonscurrent In = % 6‘% = 1.368 A

For Ry

| PW Website
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Q63

GATE

1Q 5Q —
> A R=3750
Q64 Text Solution:
1€ 340 =50 We know that CHT = 0 for a valid code word
T (1 0 0]
010
*B 001
Ry =[((1 + 1)|[4) + 5]]|5
N =L+ DI +3]] (010001D| 1 1 0 [=>[0+1+1, 14b+0,0+1+4d|
Ry =2.79Q
011
Text Solution: 1 b1
Zo=50,Z, = Ry +jX_, VSWR = 2
1 0 a]

_21 1 .
Ir|=327=1 .. For CHT = (000)

Iy = ?_—éo = ReS0HX o /(RL‘50)2+X2L So in modulo 2 addition 0 is result when we
1tZo - Re+300+iXs RA50+CL 34 two 1's

3..(2) So,

Equating Equation (1) & (2) 1+b=0,b=1

M=(L)2 1+a0=0,a =1

(Rp+50+X2 3

= 9R} +9X} +9x2500 — 900R, = R} +2508F 136%¢Solugion:

= R —125R, +2500 + X3 =0 ds =r’sin0d0d¢a,|,_,

= R} —2(62.5)R. +3906.25 + X7 +2500 ~3906.25=0 _, T h 7
= (RL _625)2 +X% = 1406.25 = (375)2 I = [/ J.ds = ffr Sin 9d0d¢|r=2 =8 ({ sin 6d6 / dd)

%
(R — 62.5)* + X2 = (37.5) i
t t = 8(=cos )" (£ — 7/s)=2(1)(7/s)= = = 1.05 A.
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