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01.

Sol:

02.

04.

Sol:

05.

Sol:

06.

Sol:

GATE-2020 General Aptitude (GA)

Ans: (B)

(so) is wrong because they mean the same.

Ans: (C) 03. Ans: (A)
Ans: (D)
Capacity of the tank = (12x13.5)=162 litres

Capacity of each bucket = 9 litres.
Number of buckets needed = 162/9 =18

Ans: (D)

Volume of Cuboid = length x breadth x
height

Number of cuboids

(Volume of cuboids ) formed from
(Volume of cuboids ) taken

18x15x12
B5x3x2

=108

Ans: (B)
At the most case: Let the numbers be {-45,

07.

Sol:

08.

Sol:

Average is 0. So, at the most 44 numbers
may be > 0.

At the least case: Let the numbers be {45, —
1,-1,-1, ..., -1}

Average is 0. So, at the least 1 number may
be > 0.

Ans: (B)

Perimeter = Distance covered in 8 min. =

12000 x i m = 1600 m.
60

Let length = 3x metres and breadth = 2x
metres.

Then, 2(3x + 2x) = 1600 or x = 160.

.. Length =480 m and Breadth =320 m

-, Area = (480 x 320) m® = 153600 m?

Ans: B

Consider CP as 100%.

Loss 15% = So, SP =85%

Gain 15 % = So, New SP = 115%
Given 115% — 85% = 30% = 450

100 450 = 1500
30
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Sol:

10.

01.

Sol:

09. Ans: (A)
GDP at the beginning of 2013 is equal to the
GDP at the end of 2012
= GDP growth rate in 2012 = 7%
GDP at the end of 2011 = GDP at the
beginning of 2012 = $1 trillion

GDP at the beginning of 2013 =
100 +7

x1 trillion = 107 _ $1.07 trillion
100
Ans: (A)
Specialization (EE)
Ans: (C)

The circuit is redrawn as a planar circuit for

convenience. 2!

We have Vi = AV, + B (-1,)

l,=CV, + D (1)

With port 2 open; between 1 & 1’ there is a
6 Q path (1- 2’ —1") and another 6 Q path
(1-2-1).

. Effective resistance between 1 and 1=3 Q
I, =Vi/3

With port 2 open; I, = 0. Currents and
voltage drops across different resistors are

shown in above figure.

By KVL; %=%+V2

V2 = ﬁ i =A=3
3 V!,
Vi
Also,l—1 =C=Vi=10
V2 1,=0 1
3

With port 2 shorted, the figure is redrawn
below

|, 421

Between 1 and 1'; we have (4 QQ // 2 Q) in

serieswith (4 Q//2 Q) = %Q

I, = %A . From figure, where currents are

marked, (—Iz)z%A

B= Vi :i:SQ
(_IZ)V2:0 ﬁ
M
p-| - 8 _3
_|2
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02. Ans: (B)
- 10 . 0 .

Sol: VxA==—(5rsin¢p)d, —— (brsin ¢)a
x raq)( $)a, ar( d)a,

=5cos$a, —5sin¢a

At (4, =, 0)
VxA=-54

03. Ans: (A)

Sol: The efficiency at any load is given by,
% nx VA cos¢ <100

" nxVA cosp+n’(P, ), +P

Where n = Fraction of full load

1%th of full load, n = 1.25 at power factor

cos¢=1
3
%or, = 1.25><100><102><1 100
1.25x100x10° x1+(1.25)* x1000 +1000
=97.991%
04. Ans: (D)
Sol: For V; <4V, the diode is ON and the output
Vo =4V
For Vi > 4V, the diode is OFF and the
output Vo =V,
Vo(volts)
161
4 >
72 T

05. Ans: (A)
Sol: For first wire, resistivity of conducting

material is

=2.24x10°Q-m

_RA 056x2x10°°
P=7 50

.. Cross-sectional area of second wire is

A= P _(224x10° J100)
R

2
-6
Diameter(d) = 2 é=2 112x10™
n T

=119x10°m = 1.2 mm

=1.12x10"°m?

06. Ans: 2
Sol: The probability density function of uniform

no range

distribution is

f(x):{l, 0<x<1

0, otherwise

E(y) = E[-2log, X]

1
:I—Zlogex f(x)dx
0

1
=—ZIIogexdx
0

=-2{xlog, x — X}

=-2{0-1)-(0); =2

07. Ans: (C)
Sol: - Lt tan_(ax):a
x—0 X
Now, Lt tan(4x) _1 Lt tan(4x)
x—0 4X 4 x—0 X
Lt le@): 1

T x50 4X 4

ACE Engineering Academy
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08. Ans: (B)

09. Ans: (C)

Sol: Option (a):- Due to multiplication of input
terms it is nonlinear, but it is TIV.
Option (b):-Due to multiplication of time
variant term (n —2) it is TV., but linear
Option (c): - Itis linear and TIV.
Option (d):- 24 o 26l 4 o%M gq

nonlinear and TIV system

10. Ans: 0.0625 (no range)

L G(z)=2°—2
Sol: G(z) i
4
B 1
) Xe) - —
x(n):[%jnu(n)

By Time shifting property,

x(n —3)«Z—>z7°X(z)

1" ez e L
(Zj u(n -3)«=2>z". T =G(2)

1
5)= — —0.0625
9(5) 5

11. Ans: 5.6568 (Range: 5.5 to 5.75)
Sol: E=-VV

oV, oV,
=—|—a, +—4a
e

= —[oxya, +x2éy]
o Eatx=2,y=1is=-[44,+44,]

. Magnitude of E =16 +16 =42

=5.6568 V/m
12. Ans: (A)
Sol: 1: atap changing transformer has Ygs as,
_y
_@ y 3
LY Y
a a’°

The equivalent — & model from Ygys will be
U

1
| S|

yla

v W

Asa>1,

‘U’ is inductive nature
‘W’ is capacitive nature

‘V’ 1s inductive nature.

13. Ans: 1280 no range
Sol: Giventhat |Asx4] =5
VK A | = K" Ansn |
= |(-4) Al = (-4)* |A4 . 4| forn =4
= |(-4) Asx | = (256) (5)
2 |(4) Ag g = 1280

ACE Engineering Academy
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14. Ans: (C)

Sol: Given Rys=0.150Q, Von=0.6 V

15.

Sol:

_ 2 2
lrms = IRMSl + IRMSZ

=g
2
12,5, =107 x= =25
8
25 100
12, . =—+25=""A
RMS 3 3
1
—x2x10+2x10
| = 2 = & A
avg 8 8
P|055 = IEMSRds + IangON =

100 30
—(0.15)+—(0.6
5 (015)+ 8( )

=5+225=725W

Ans: (B)
The condition for exactness of a differential
equation

M oN
M(x, y) dx + N(x, y) dy = 0 is 22 =
(X, y) dx + N(x, y) dy =0 is ~

Given that M(x, y) = 3xy? + k* x* y and N(x,
y) = kx® + 3x%y

Consider M = N
oy oOx

= 6xy + k?? = 3kx’ + 6xy
= k?=3k (or) k*-3k=0
=k=0,3

.. The non zero value of k is 3

16.

Sol:

17.

Sol:

18.

Sol:

Ans: 0.25

Given

no range

X 2

_[ f(t)dt=—2+ X? +4xsin(2x)+ 2cos(2x)
0

Differentiating both sides of above w.r.t 'X',
we get

dix[j £(t)dt | =0+ 2+ asin (2x)

+8x cos(2x)—4sin(2x)
= (6] )5 0 )]

= X +8x c0os(2x)

= f(X) = x + 8x.c0s(2xX)

) )

= i =0.25
4

Ans: 10 (no range)

Resolution = AV; = 5mV

Maximum Analog input = Vimax = 5V
AV, = 2“1—1 x5

2" -1 =1000

2" =1001

n~10

Ans: (B)
Given that A = (aij)nxn,

(n+1f -i, Vi=]j

where q; = o
0 , Vi#]

ACE Engineering Academy
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[a,, a, a; 20. Ans: (C)
= A=|a,; a,, a, Sol: Given data:
_a31 a3, dg; i . b
i(t)= {— 6+/2 5in(100t )+ 6v/2 COS(SOOnt +Z) +642 }A
15 0 0
=0 14 0 for n=3 A true rms ammeter measures Iyms of i(t)
0 0 13
L 3x3
= Aasys is a diagonal matrix & its eigen rms 2 2
values are its diagonal elements 15, 14, 13.
= /36 %2+ 36 +36A
If L1, A2, A3 are the eigen values of As.s
matrix then the eigen values of matrix AZ, =V36x4A = 12A
2 12 2
are 4,4, and ;. 21. Ans: (B)
. The eigen values of a required matrix A2 33

Sol: Conductor voltage, V,, = —=kV

are (15), (14) and (13)? (i.e., 225, 196, B
169) =19.052 kV

Equivalent capacitor arrangement will be

19. Ans: (D
(D) NN N
Sol: Frequency of rotor currents and voltages = sf
= —0.01x50 = —0.5 Hz. Rotating magnetic T2 = 2/3C
field produced by the rotor currents rotates —-cC
. C/3
at a speed of 120 (sf)/P = 15 RPM (in 1 _f S/ﬁ
|

magnitude) with respect to the rotor. —Ce L C_I
The field due to stator currents rotates at ® _l_ _l_
120 x 50/4 = 1500 RPM with respect to Yon Vin
stator say in clock — wise direction. - C
Rotor field rotates at 1500 RPM with respect .

t
to stator. =cC _f_
Rotor field rotates at 15 RPM with respect to
rotor.

O
Vo
e=—P"-953kV

ACE Engineering Academy
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22. Ans: (C)
K

Sol: OLTF = —— (a>0)
-_K ___K L—(lBO"—tan‘lgj
jo—a (o +a a
The Polar plot is
Img
K G(S)H(s) plane
a
Re;\I
23. Ans: (B)
Sol: onvert delta connected load into star
connected load.
A e
300 30Q
C MW
B 300
Uy
A e
10 Q
100 100
C

24,

Sol:

25.

Sol:

26.

Sol:

In 120° conduction scheme,
V C
V= ﬁ =163.3V

3-¢ load power

Vv; ’
P, = 3{—"“} =3x 1613(')3 = 8kW

R

Ans: (C)

_ Y6

T.F=
U(s)

= C(sl-A"'B,

u(t) = 8(t) —L— U(s) =1
Y(s)=C(sl-A)*'B

yt)=Ce™B,as e —T 5 (s1-A)?

Ans: (B)

Visin(ot) @

=N

<|<

Vo =NV =NV, sinot
So Vo = — NV, sinwt.
(According to dot polarity)

Ans: 425.8 (Range: 424 to 426)
Given,

Terminal voltage (V) =440V
Armature resistance (ry) = 0.8 Q
Field resistance = (rf) = 200 Q
Efficiency (m) = 85%

Power output (P,) = 7.46 kW

ACE Engineering Academy
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I, |

(Y

Y
7

Vi =440V § = 2000
Efficiency (1) = Power qutput(PO)
Power input (P,)
85 7.46x10°
- =
100 P.
= Pi =8776.5W

Power input (P;j)= V¢ x I
= 8776 W =440 xI_

= L= 19.95 A
_ Vi _440

" T 200

If =22A

For a shunt motor,

=1 I
l,=19.95-2.2
l,=17.75 A

For a shunt motor

Back emf (E)) =Vi—la 1,

Ea = 440 — (17.75) x (0.8)

— E,=4258V

. Back Emf for the given shunt motor is

4258V

27. Ans: (A)

G(s)
1+ G(s)

Sol: CLTF=

28.

Sol:

K(s+4)

~ k(s +4)
s(s+1) +K(s+4)

s + (kK +1)s + 4k

By comparing with standard form of second
order characteristic equation

20n= (K + 1) and @, =4k

20n=k+1 =1

2xva4k=k+1=16 k=K +2k+1
=k -14k+1=0
= k=0.071 & 13.92

Ans: (C)

I, =1540 A, I, = 1150 A, I =5000 A
Now, Is=1lg—11 -1
=2310 A
* Voltage at ‘A’ ,
Va =11 xj30 +Ig x j20
Impedance measured by ‘A’,

zA=¥=j30+jzox'l_f

1 1
=j30 +j64.92
=j9490Q

* Voltage at ‘B’,

Vg = j40xl; +j20xIe

ACE Engineering Academy
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Impedance measured by ‘B’,

Z, =¥ = j40 + j86.95

2
=j126.95 Q
* Voltage at ‘C’ ,
Ve = I3 x j20+ I xj20
Impedance measured by ‘C’,

Z. = % = j20 + j43.29 =j 63.29 Q)

3
As reach = 100 Q
Relays ‘A’ and ‘C’ operates first after this
operation, impedance measured by ‘B’ will
be Zg = j60Q and it is lower than reach.

= Later on ‘B’ also operates.

29. Ans: 3(2.9103.1)
Sol: 6Q
v, I—’\/V\/\'—| v,
\_@_1 $1
L 121
0514 120 6A 60
180
Here, 1= —2%

Dependent current source supplies current of
0.51

i.e., 0.5 ﬁ :ﬁ
6 12

dependent voltage source supplies voltage of

121 i.e., 12(%} =2V,
Apply KCL at Node (1)
Vo M MV, g
12 12 6

30.

Sol:

31.

Sol:

=3V -3Vy,=-T72 ......... (D)
Apply KCL at Node (2),
ViV Ve Vam2V;
6 6 18
3V +5V,=108 ......... )
Adding (1) & (2), we get
V,=18V
V, _18_

|=—2
6 6
Ans: k=10

Puts=z-1

6

3A

Kk
CE=1 -0
+(z—1)(z—1+3)(z—1+4)

22+472°+7+k-6=0

21 1
72| 4 k-6
|10=k

4
2’| k-6

10-k=0=k=10

Ans: (C)

P.S i/p | FF ilps N.S
QQ2 X | Ki o Ky | Q1Q2
00 0|00 0O 00
00 100 11 |01
01 0|00 0O 01
01 1 /11 11 10
10 0|00 00 |10
10 1 /00 11 11
11 0|00 OO 11
11 1 ]/11 11 00

ACE Engineering Academy
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32. Ans:2 norange

Sol: Given that f(x, y) = X? + 2% ............. 1)
Withy =X +1=0 .cooevreeen 2)
From (2), we writt y =Xx*— 1 .......... (3)

Put (3) in (1), we get
f(X, y) = X2 + 2y% = X% + 2(x% — 1)

=x2+ 2[x* = 23 + 1]
Let g(x) = 2x* —3x* + 2
Then g'(x) = 8x®—6x and g”(x) = 24x*— 6
Consider g’'(x) =0
=8x’-6x=0
S X=0, ? ?
Atx=0,9"(0)=-6<0

Atx == g,g"[igj =12>0

. x=01isa local point of maxima.

are stationary points.

Hence, the maximum value of the function

f(x,y)atx=0is

f(x, y) = f(x, x* - 1) = (0, -1)
=0+2[0-0+1]=2

33. Ans: (C)
Sol: ANY

fww .

<. Vy = (14SRC) V§ =---=-- 3)

Vi SCR .
SB=—=05 [ from
V, S°C°R”+3SCR +1

equation (1), (2) & (3)]
1

" B=
3+ j{o)CR — 1}

oCR

R«

AR

R

AN e

Vi

ACE Engineering Academy
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ﬁzl-i-&
V, R

Since for sustained oscillations A =1
=>A= 1

p

S 1+ Ry =3+]j oCR 1
R oCR

Equating img., parts

:mCR—L:O

oCR

= ! Hz
2nRC

Ry _g
R

=f

& 1+

~Rx=2R

34. Ans: 2.22 (Range: 2.15 to 2.25)
Sol: E; = stand-still rotor voltage/phase

= LY =34.6V.

V3

Rotor impedance at 4% slip

:£+j4=15+j4£2
0.04

iz| = 15.5Q

current = 34.6 =2.22Amp
155

35. Ans: (*)
Sol:

220V, 50 Hz

i1+i=1g

1,=10A

60" | sos |
i A Lo Lo
lo—\ ! L
L\ L 5ot
o> >
IH 1 1 l‘l' 1
During overlap period L
L%
- + i
Ve = LS.ﬂ Vs '"')
dt _
Lﬂl
'9 1 ¢ .
[di== [V, sinotdt
-lo Ls o
2lg = Vo [cosa—cos(ow+ )]
oL

V
lo= = [cos o —cos(o+p)]

S

2oL
cos(o+p) = coso — v =1,

cos(atp) =

2x2ntx50x5x107° %10

220~/2

c0s60° —

cos(a + ) =0.399

o+ u=66.479°

i =6.479°

Conduction angle of T; =120° +
= 120° + (6.48)
=126.48°

ACE Engineering Academy
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36. Ans: (D)
Sol: Energy consumed =VI cos¢ x t

_ 230x40x0.4x1
1000

= 3.68 kWh

Actual number of revolution
=3.68x100
=368 revolutions

% Error = % %100

= 2.17%low

37. Ans: 91 (range: 88 to 93)
Sol: Total energy = E,, I e ?'dt =

Given, x(t) = e 'u(t)

1
X(o)=
(©) 1+ jo
1
X(o) =
X(o) 1+ o’

Using parseval’s theorem Energy contained

in Jo| < 7 rad/sec =ij7 X()“de>
2m o7

,
N 2d(x)=itan’l(w
2t 71+ 21 =

= itan-1(7) = 0.4548
21
Percentage of energy

_ 04548 _ 0.9096 %100

=90.96% ~ 91%

38.

Sol:

39.

Sol:

Ans: 1.52 no range

Considerj f.d =I [\/; dx+(x+y?) dy]
C

Giventhat C:x=t*, y=t3,0<t<1 } .2
= dx = 2t dt, dy = 3t° dt
Using (2), (1) becomes

if’ r:j[ )(2t) dt +(t? +1°) (3t2) it

t=0

[2t7 + 3t* + 3t it

0

ot 3t° 32
= —_ —+—
(3 5 12)0

2ede =182
3 12

O — O‘—. O —y
—h| ._"l
Q_
II
T

Ans: (B)
Given i(xﬂj:x ............... 1)
dx dx
With y(1)=0......... @)
And y' (1)=0....... (3)
Now, integrating on both sides of (1), we get
2
xﬂ = X—+C1
dx 2
Sy x G (@)
dx 2 x
Using (3), (4) becomes
1 C -1
O=§+Tl (or) Clz7 .......... (5)

Using (5), (4) becomes

ACE Engineering Academy
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dy _x_1
dx 2 2x
2
=SY= " —Z10gX+C coorerrrrrennn (6)

Using (2), (6) becomes

0:%—%(0)+c (or) C = _T ........... (7

.. The solution of (1) from (6) and (7) is
2

X 1 1
= =2 _ = _ =
y=y(X) 75 0g(x) 2

Hence, y(2) =1 - %Iog(Z) — %

40. Ans: 0.672 (Range: 0.66 to 0.68)
Sol: lp = 20 A

Vo= Va (1+cosa)
21

E=200V

%(1+ coa)—E
_2n

R R

M(H cosa)— 200
20= 2%

0.5
o =69.37°

Displacement power factor = cos%

= 0s34.685
=0.822

: . I
Distortion factor DF = Ii
Sr

41.

Sol:

ls1 = @ I, cosd
= ﬁx 20x0.822 =12.818 A
T
Iy = 1, |22 (" o> 60°)
T
=15.679
DE = EZ@ =0.817
I, 15.679

Supply power factor = DPF x DF
=0.822 x 0.817
=0.672

Ans: 0.67 (range: 0.6 to 0.7)
Tri(t) <> Sinc *(f)
x(t) = Tri(t), X(f) = Sinc?(f)

Tri(t)

Using parseval’s theorem

[ o) ae= [ o) o
[ sinc?(F)sinc? (f)af = [ Tri(t)Tri(t)t
[ sinc(F)f = [ Tri(t)Tri(t)ot

= [ (t+2Pdt+ [ @-tPot

wN

Wl
Wl

ACE Engineering Academy
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42. Ans: (B)

Sol: From Poisson’s equation

V2V= _pv
S

for free space € =¢g

8>V _ -1 X

pyvea e—oaxlof9
2
(ZX\Z/:_GX
VX)=—x*+CX+Cp v )
Given: V (1) =-50 and
V(4) =50
Using V(1) =-50 in equation (1), we get
—-50=-1+C; +C;
Ci+Cy;=-49

Using V(4) =50 in equation (1), we get

4C1+Cy, =114
By solving the above equations
Cy=54.33and C, =-103.33
V(x) = — x* + 54.33x — 103.33
V(2) = -8 +108.66 — 103.33
~V(2) =-2.67 Volt

43. Ans: (A)

&_2><500><10’6 ~04
RT 50x50x10°

1-D=105=05

£<1—D,
RT

Sol:

Circuit is operating

discontinuous mode

2L
T —PB-D)

in

44,

Sol:

0.4 =p(p -0.5)
B2 -0.58-0.4=0
=093 4
DT BT T
ipA
ILmaxf —=- -~ -V,
N
: >t
DT BT
_0: ILmax
L (B-D)T

ILmax = ﬁ(ﬁ -DJT
L
_ 16128
500 x10°°
= 1.6128(0.43)
=0.693

(0.93-0.5)x50x10°°

2
e =2 (3 D)

_ (0.693)°
3

2
IDmE

x 0.43

=0.068 A

Ans: 3.2 (3.1t0 3.3)

Ye — 1 +£:(i+i_i 0

" 2+4 R 10 R 5
For 0.9 lagging, angle of admittance must be
cos *(0.9) = —25.84°

Thus, —1/5
1/10+1/R

=R=32Q

=1an25.84 =0.482
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45.

Sol:

46.

Sol:

47.

Sol:

Ans: (B)

No. of horizontal touches ny =5
No. of vertical touches ny, =3
Nxfyx = nyfy

5><360 _f,

~.fy =100 Hz

Ans: 0.11 Range: 0.1t0 0.2
Total possible outcomes for both faces even
=(2,2),(2,4), (2,6), (4 2), (4 4), (4,6),
(6, 2), (6, 4), (6,6)=9

Total favorable outcome for sum smaller
than 6 = (2, 2)

P (sum is less than 6 given both faces are

even) = % =0.11

Ans: (C)

1
We = —¢E
5T

2
x€goxerxE

N |-

Given: g, = 8.85x10"F/m and ¢, = 4
E=64, +83 kV/mm
= (64, +84,) x 10°V/m,
[E|= 10" v/m.
WEe = %><4><8.85><10'12><(107)2

= 1770 J/m®
Energy stored = Energy density x volume
=1770x500x10*x500x10"°x0.4
=177

48.

Sol: Z

49.

Sol:

Ans: 31 (Range: 30 to 32)

_ Open circuit voltage 450

= T = =2.250
Short circuit current 200

X =+/Z% —R? =4/2.25% —0.2% =2.240
Full load current

_ 55%1000
550

With | as reference

V =550 (0.8 + j0.6) = 440 + j330 VV
|Z =100 (0.2 + j2.24) = 20 + j224
E=V+1Z=440 +j330 + 20 + j224

I =100A

=720 £50°

Regulation = %100 =31%

720 —550
5

Ans: (D)

Initial energy (W;)

- %clvz :%xlOOxlO_G %100 <100

=0.5]
When connected in parallel, the initial
charge Qi = C1V
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50.

Sol:

= 100 x 10° x 100 =
redistributed
C=C1+C,
= (100+400)uF

10 mC is

in parallel combination of

.. Common voltage becomes
_Q_10x107°
C 500x10°°

W= %clv2 :%x100><106 x(20)* =0.02J

=20V

WF%CZVZ =%><400><106 x(20)° =0.08]

Final energy (Ws) = W; + W, =0.1J
Energy dissipated = W; — W; =0.5-0.1= 0.4J

Ans: 592.96 (Range: 592 to 594)

\YAPA IVl £0°
o A B |
| C D | l
UPF load
Pr = Pload
Q=0
Reactive power equation,
WAL |A 2 o
Q, == sin(B-8)~ |V, [ sin(p-a)
|B] |B]
~NVellVelgio (900 - 5)- 121 v/ 2 sin(90° - 0°)
|B| |B]
V, | cosd
[Vq| cosd = |A]. Vi =]V, |=%. (1)
Real
power,
NARA Al
P =121 "rlcos(B—8)—+— | V. | cos(B—a)
|B| |B|

ol.

Sol:

52.

Sol:

AANA |A

L\ v
P, =——-c0s(90°-8)-—|V, | cos(90° - 0°
gy cos(80°=8)— IV, F cos(o0°-0%)
A LA
| B
p— RARA coséS_Sin
|Al.|B]
2 o H o
P _ (400)° x cos15°x5in15 MW
0.973x69.33
=592.96 MW
Ans: (C)
2
aiven YW, MO 504y 1)
d dt
Apply L.T
s2Y(s) +SY(s) — 2Y(s) = X(s)
Hs)= L 1 -3 13

Ts24s-2 (5+2)(s-1) s+2 st

Given that system is stable. So, ROC must
include jo axis.

So,ROC-2<o<1.

h(t):%le‘”u(t)—%e‘u(—t)

Ans: 140.4 [Range: 138 to 142]
DC analysis: Open circuit the capacitor

+6V " ~10v
6.8kQ (7 4.7kQ

I _5207_ 4 770ma
6.8kQ

o & 0998 _
1-a 1-0.998
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:i e =0.777mA
1+

IC

gl 1 _omm

"7V, 26mv 26

=P 49 96 =167k
g, 0777

AC analysis: short circuit DC voltage
source and replace the transistor with its

equivalent 7-model

Biy +
§4.7k9 Vo
6.8kQ Vin 1
Vo = Bip (4.7kQ)
Vin = Ib X rﬂ;
A, = Yo - PGTKD) _ 4o 4viv
\/in Ibrrc
53. Ans: 0
S 2
(1+ 05)
Sol: TF=K-~——-"7-
1+ S)
10

It is type O system

Velocity error coefficient

Ky = LtO s G(s)H(s)

=0

54.

Sol:

55.

Sol:

Ans: (C)
MVI1 B, 0AH T
LOOP:MVI C, 50H T
DCRC 4T
DCR B 4T
JNZ LOOP 10T/7T

B register initialized with 0AH i.e., 10d.
Effect on zero flag due to “DCR B”
instruction will be verified by “JNZ LOOP”
instruction in iteration.
Therefore LOOP gets executed for 10 times.
The only instruction outside the LOOP is
MVI B, 0AH which gets executed for only
1 time.
All the instructions inside the loop gets
executed for 10 times.
. Total T — states

=1 x7T+10 x [7T + 4T + 4T + 10T] - 3T

=7T +10x 25T - 3T

= 4T+250T

= 254T

Ans: 1.33 p.u. (Range : 1.2 to 1.4)
Z1eq=j0.3+)0.2=j0.5p.u.

Loeq = ©

+

]

<
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(I =—Eal
Zleq + ZZeq
-1
j0.5+j0.4
=—j1.111 p.u.
Va1 = Ea1 — la1Z1eq
=1-(-j1.111) x j0.5
= 0.4445 p.u.
Va=Va +Va + Vg
=3Va
= 3x 0.4445
=1.333 p.u.
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