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General Aptitude

1. Newspapers are a constant source of delight and recreation for me. The only (what bother's) trouble is
that | read too (a lot/ large) many of them.

2.343=7

1331 =111
4913 =177
All numbers given are cube of prime numbers so 13* = 2917 satisfy the missing number.

3. The passengers were angry with the airline staff about the delay.

4. Time taken by X to now the lawn = 2 hrs.

1
= Work done by Xin 1hr = 2

Similarly,
Work done by din hr =X
1 1 3
Workdonebyxtdinlhrs —d—=—
2 4 4

g
~Total time taken by X & 4 together = Eﬁnurs
4 .
= —x 60 minutes
3
= B0 Minutes
5. 1 am not sure if the bus that has been'booked will be able to accommaodate (occupy) all the students.

6. Given that X = {1, 2, 3}
4={2, 3, 4}

;4111222333
2'3'4’23'4’2'4"3

Minimum value in Z =—

Maximum value in £ =

W

-
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3
Product = —
8

7. Let number of boys participated = 4x
Mumber of girls participated = 3x
Total number of students participated = Tx

28
Total passed candidates = XTx=—x
100 5
27
Girls candidate who passed = X3Ix=—x
10
Boys candidate who passed = Total passed candidate = Girls candidate who passed
28 27
=E—X—X
5 10
29
=—K
10
29x
= x100=72.5%
10x4x

B. The correct stgtement can be concluded from Venn diagramior using the Syllogisd

=

9.For all digits of a number which lie between 100 and 1000 are even,
Uinit and tens digits can be filled from the set {0, 2,4,'6, 8}
But hundred’s digit does not include 0 as it will natremain a number which lie between 100 and 1000
%~ Hundreds digit set is {2, 4, 6, B}

Total integerbe=5 = 5 £ 4

[t ot 1
Total choies .
Units Tens Hundreds
for digit digit  digit

Total integer = 100 numbers

10. Given that

Ganga > Rekha, Lakshmi

Lakshmi > Sana

Mita = Ganga

& Mita > Ganga > Rekha, Lakshmi > 5ana
& 2 and statement 4 are correct

3
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Electrical Engineering
1. Given that

kt

Mean square of random process =E[.H'1] =—

Mean isgiven zero=E (x)=0
We know that E[x*) = [E[x)]* = variance

. KT
Variance = —
C
fﬂ
standard deviation = s/variance = ?

2.Applying R.H criteria for stability
AS)=5'+357+35° +5+K=0
5‘
53

51

1
w
=

51

Wloo wle ™[

8/3

50 K

For stability, first column should be greaterthan zero

8
—=3K
3

>0 and k>0
8/3

8
S 0<K<—
9

3.
5+3

5242541
H (t) = L [H(s)]

H(5)=
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=r.'1- S5+3 ]:rl 543
|52 4+2541 (s+1)°

| s+1+2 =r‘[ 1 ] =
| (5+1)° S+1

Ht) = e*+2te™

4. We know that

Mg 100
Vi

Voltage Regulation =

Given that Vg = 95V
Wi = 100V

100-95

®VR=

2
(s+1)°

www.FirstRanker.com

100

5. We know that P = VI cos ¢, as load and voltage are same

& cos g = constgnt
l1 cos g = 13 €05 4o

Iy = 2004
Cosgy=1
Cosgy=05

I, cos
=% _ 4004

27 cosgy

6. We know that

a ) y i . -
TN | j "{ \
: I : o | i - |!
S Ea=1 _..-f gy =2
Figare (i} ]":itmr'r ]
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3T
u'nd?.fength fore,

Both are connected in parallel

t.b|§J
]
—

G=Ca+Ca
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2x(2e,) 3x 2mle,€,) g

() ()

TE,

7)

Given C, =2C;

[ =
34 —2
[ 1l

g € xE
o [3+—2]=2(—-%)
R 2 R
In] — In] —
r r
E,2 =10
7.
R, X K, X,
Lii Lilelileli e W I ——
Wipshi . é; 1!._ :
v
1
—apal I _o—
’ m m’n'xm
v
———a¢,
fl=constt.)

By reducing the rms value of supply voltage at rated frequency, magnetizing current changes which
changes the magnetizing reactance

8.
10

s(s+s5+ 1M1E]

For finding steady state value, we will apply final value theorem

H(s)=

-
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tlmy{r]=:i_r}nnsf{s]

. 10
F(m)=msxs(sz +s+1mﬁ)

1
(@)=

9.

=0.25%
G(s) =25
5

Myquist plot cut the negative real
Axis at w = phase cross over frequency
=0.25 jgo

www.FirstRanker.com

Gljw)=

¢=-90°-025mx

T

£6(j00) | pma;

=-=90" 1
*”p,_- e p

-z

ﬂpr=2.‘!'

Magnitude at cutting point
X= |{'}{_;MJ|N

__x _x

L 2
1
X=—
2

Then, the co-ordinates becomes (-0.5, jO).

oy
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10. Given Z,, = 100, Z.;, = 1000
Far CCCS

= A E::IL
]
A

B

LSeries connection s output

Zopp = Zopp (1+AB) = 100 (1 + 9)
= 1040 KL}

11. 'We know that,
Far 6-pulse con
General expressipn MK £1
ForGpulsen=6
Lowest arder harmonic =5
Lower harmonic frequency = 5 = 50 = 250 Hz

[k=0,1,2 3

12

W 9

Applying nodal analysis at point 1 whose voltage iz assumed as Vy
V, —20
2
20—V,

f=T ........................... (2)

Salving (1) and (2)

V., =5/
1 =0

~1-2+

Bl=Vy=8

g
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8l=20-21-6
101 = 14
|=14A
13.
Wave equation ﬂ ¢’ ﬂ+ ﬁ
a dt* dx®  dy®
2 2
Laplace equation Viu= E + :T:: =0

Poission equation VU = f
d’u d'u du

¥ 5+ 5 |=0
dy® dy° dz

. du
Heat equation ——-&
quation 2 [

www.FirstRanker.com

14.

:2—1

Z42

, thi singularity z = =2 lies outside the |Z] < |

Hf Cauchy’s intégral theorem

J’—d: 0 for|z|<|

15.

Given that
y=2'+ Iy + dz

J'gmnf fdr=2?

wr — wns +dyj + dzk

df - df - df -
rod f=—i+—j+—k
g ! dx dy'r dz
=Ex f+FIIEL‘£
Igmd f war = J u;zdx+jﬁydy +I41dz
Applying the limits

L
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j'gmd f.dr=[ i 6x dx +_[3 6ydy +j'4dz]
c -3 -3 2

2 [ . i G =1
=[[6x’dx+ [ 6ydy+ [ adz1+[6x* + [6ydy + [ adz]
2 =3 2 2 [ 2
=212, +3y* I, +[42);"
=70+81-12=139

16.

A A A A A

§
]
E i [?r ?F

Met reactance of |generator

0.25
I -_ T -— n.nEP.IJ.

g
I
'F
Short Carcunt

Pre— faultvoltage 1

I =
- X 0.05
Short Circuit MVA = | xBase MVA
= 20 x 5= 100 MvA
17. For NMOS transistor to be insaturation the condition will be
Was > Vs
Arnd Vs > Vs = Vm
13.
b =5 =20 = 100 A
V= heR=100x0.01 =1V
VA output of CT = Vik. = 100 = 1 100 VA

=20p.u.

19.
Yiz = = (yu) = = j20
| 4 —j20 .
Series admittance of each line = b IT = —jlﬂ'
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Series reactance of each lines —— = jﬂ.lp.l.l'.
—j10
20.
0 11
M=|1 0 1
1 10

Determinant of M = | M|

IM| =0[0-1]-1[0-1]+1[1-0]
|| =2

[M| =0

& Rank of M = number of columns
P(M)=3

21. Hit)js1+e™ult)

www.FirstRanker.com

1" is a constant o TwD St SO e TMPOSE TESpPONSE CanTTor 02 causat s tor camsal it should satisfy

hit)=0 tl=0

=0 =0

Which it is not saftisfying due to presence of constant

&t is not causal
22

l:rlsz +b;s+¢cy
a,s® +b,s+C°
a,=b; =0

H(s)=

Gy
a,5° +b,5+C,

H(s)=

Ats=0
H (0] = constant

At 5= oo

% It is a low par filter

His)

23. Waveform for output voltage of single phase full bridge PWM inverter

i
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4Vdc
- 3

Veimm = fundamental re; output voltage

sinnd sin?nﬁt

V

2+/2 P
1 =——Vdcsind sinZ
T 2

Given, Ve = 0.75%4 Vae

2.2
0.75 V,, = ivt sind
T

www.FirstRanker.com

T

Pulse width = 2d =

24. For series R= Coircait, ERQTEssInn 5

R=3/T 58

L-10 =H

0 5 e (3T TR+ S

B. S50
O. -45

A 60
iC =30

-f..fr +

—0__sin(@—¢te
+.1'n:l

\'_vy'

ift)=

vm
JR?+ X}

\_“V".-’

sin(aot —¢)

Complimentary Particular
Integral Integral
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V,
im-.qe‘”w?“sintm—ﬂ

DC offset=A= %ﬂn{ﬂ—ﬂ]

For Maximum value of DC offset A
B=p==90

@—tan™ E:|=—4l_'-1:'_|
| R
[377x10x10~2 ]

3.77

#—tan’

ﬂ—45“=-—93“
g =—a5°

www.FirstRanker.com

25. Misa 2k 2 Matrix with Eigen value 4 and 9 If has &;, &;
M = A", Ae® | A" Eigen values
M4t g
&~ M* has Eigen vailues as 16 and B1

b, Eigen vajues

26. W = 400 KV
| = 300 km
Li =1 mH f km f phase
Cy = 0.01 pF f km f phase
1 1

V= - =3.16X10°km [ s
JLG «_Jium" x0.01%10°

2xfl 2w x50%300

A =0.29
v 3.16x10

f'=

2
ﬂ=1—i=1-w=ﬂ.955
2 2

27. According to Mill man’s Thearem, the equivalent circuit of the given circuit is
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(.

o0

M

Eﬂﬂ% -'Iﬂﬂ% 15 4% 206

il

!

Ref
i = 00

Eeg

www.FirstRanker.com

. ot Tat Tt o
eq — 1 1 1 1
RJL RZ 'HE Rﬂ-

200 160 100 + 80
5 40
1 1 1 1
50 40 25 20
Beg = OV
5o, the current | flowing is 0 A

28. For synchronous motor
Eg=Vi=IZ

220

Hl‘ =—
3

Z=(0.25+j 2.5)0

|=10 .+ -36.86 A

V (Phase)

E, = 220 _ (0.25+4 j2.5)x10/ ~36.86
NEY

E, = 141.658 #—8.7 V (phase)
E, = 245.36 V (line)

=
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29,
O z=2xj (sum of residues)
l2.
3, .2
-Hjxl:ﬁm ;HE,M]
=42 242

30.

V(t) = -170sin (377t — E:l
b

www.FirstRanker.com

1{t) = 8 cos (3TTE + %I

.

iy’

W
-
ad

Vit) == 170 sin (377t ——

L

Vi(t) = 170 cos {3??!’—5 + E]
6 2

V(t)=170 cos (377t + %l

P = Vi lims COSGD

170 8

F=3Ecm3{l

P = 58889 watts

31. Given R1=5390), R:= 5.720), X1 =X =8.220)
for frequency —» 10 Hz
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X, =X, =8.22x g =1.6440
Starting phase current at 10 Hz

Ven
(Ry +R, ) +(X, +X,)°

100

(5.39+5.72)*(1.644 +1.644)°
lka = B.63A

Starting line current = [, = Ja_fph
I, =+/3x8.63
I, =14.95A

www.FirstRanker.com

32. Given dafa L= 50mH, C = 0.05 pF
Critical resistanceg to avoid current shopping will be given as

1 (L ‘ 50%x 10~
R=— |—= —
2\C 0.05x10

R = 500}
33.
@3{;:3{]; pu E}{L1=l1-1 puﬂ_
—1H .
X4=0.25 pu 'D'XL:D - 1

v=1°

0.4

Xy =025 +0.2 +

Xy = 0L65 PU

P = Wiy lpw COSp

08=1x|p=x08

||.I|. =1PU

+ —aa- «0.86 [az 0.8 pf lagging]
|_. N _"eq )
bt —36.86x j0.65=1.484.220.51Pu

5 =
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34d.
100 kL2
10 k2
"'.I"_E"_E >
—
v, + -
10 ki
1060 kL
A. 600 mY B. 500 mV
C 400 mv D. 100 mv
K.
o
\ -
% N W ¥ -
&
s
=
Vx=V2 [Voltage division Rule)
R, +R,
R
V., =V|1+-2|-v,-2
o l[ HI:I l'ﬂl
R, [. R . r
Ve =Vo —2—| 141 |-y, 2
Ry+Ry| Ry | "R
R, [ rR1 R
Ve =V ——|1+-5 |-v, ==
R, +R, R, | "R,

L8

»_Fi ker.com

www.FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
R; Ry Ry
V.. .=V,—V¥, —=—(\, =V,
ot =Va g ~Va g =p (4 -V1)
100
vV, =——I(50-10)
10
v, =400mV
35.
- S O
¥t : z
i
—}—:‘ T |

57
i

Output = XY + XY

=XPY
The abowve expression is for XOR gate

36. Discharging of capacitor equation
Ve (t) = Ve
Where t = RC = (10%) (107") = 10" sec
Ve = 100V
V.(t) = 100 2™
Velt) = 1V
1= 100 e ™
T=0.46 msec

3r.
Fity=a,+%_ acmsnt+y b sinnt.

14
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.
a,= ; ! x(t)cos navt d(at)

2 2x
0y | g = I Asintcostdt
T=2x o

llq.l-'
-—Isint:nstdt
Fﬂ

n_ATsin:t_A[-ms:t’
Tad 2 2m| 2

o

a, =0

www.FirstRanker.com

2 T
b, -;!x{ﬂ innat d(ot)

2 g
=— | Asjnt sint dt
b, h!

AT
=—|sin“t dt
b, #!

A% 1 cos2t
b1=;-!t5- 2
A
7=

33.

- i
Tl
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A=2xi +3yj +4zk, U=x>+y? + 2

3 2 2,7 2 3 243
UAd=(2x" +2xy" +2xz" )i +(3x"y+3y" +3yz")j
+ax’z+ay’z+az%)k

div(iUA) = %{Ixa + Ixyz +1.l|::.'2]|+ii{E‘-J-:z].lf+.=.}|rEI +3 yzz )

d
+E[4xzz+4y=:+4zal
div (UA) = (B! + 2y* + 22%) + [3x # Oy" + 32%) + (4’ + dy' + 1227)

at(l,1,1) =x=1ly=1z=1
div (UA) = 45

39. PMMC Instrument

Iy = 10 mA

Re = 1042
Iy i
D——

Fo
IR

w

(L1 (KRN

100 = Iy (R + Res)
100 = 10 = 10°* (10 + R.)
R.e = 10000 - 10 = 99900

40.
[ 1 x|, [0]
[ 2p)|x,| " |a]
x|
¥=|10] "
] Ly
We know
. B
Y=0CX + D

Comparing the above equation with the given problem

A 0 1 B 0
| 2 #le]
c=(1 0

Characteristic equation is
|S1=A] =0

-
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'S 0 0o 1
o e =]
s -1

a S5+28

2+ 25R+a=0 (1)
st + 2fw,s +w,' =0 (2)
Comparing (1) and (2)

W =a

o, =a

2bw, = 2

B_B

,:'-_-_

@, a

www.FirstRanker.com

41.
Vo=V

Dj LA

10 jam

I pr

( 14
e

%

1o =5t Cox 1(?)%5 =V’

1
5x107° = E|{1::-|1;..¢1|J""' ) %(10)x(V,, —0.5)*
2
(Ve =0.5)" =0.01
V,,; = 0.6V = 600mV

42

]
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Y i (4B

- 20 dBidecads

— 40 dH/'derads

From the given Bode plot,

1% |20 o (g scale)

- 60 48 ‘decade

K

e )o)

It has three pales and no zero
5o, staterment 1 ik false

Ti5) = Transfer function =

£T|g) = =90 = tag™ w = tan™ —

ETjw) |w = o= 4 = 270"
S0, statement 2 ik true

43. Load supplied previously before adding extra load

12 KW at pf of 0.6

Sese = 12 + j16

Mow, Let P be extra load added [Diaive, = a5 unity p.f)
Swaa =12+ P + jlE

(Sl = (124 P)? +167
Rated K\VA I5.;|m| = 215

25 = /(124 P)? +167
25 =(12+P)? +16°

P=7.5-31.2
S0, 7.20 KW is extra load which is added

.
MM =1

22
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=

-.'

H L
z[]"rl Z]-ﬂl

F”1Tv1 UiTya 10
| UsTyy  UsT, "o 1

ulv,=1 Ujv,=0

UV, =0 UV, =1

Statement 1 and 2 are both correct

45.
Wi ler €05 @ = Wals

For single phase fully = controlled converter
lg = lg = 104

www.FirstRanker.com

Supply voltage V. = 48V
Tow = 1 msec

1

5

T
a=-2% =0.25

T
Load power = vnz - (aV, :'1 - (0.25 x43:|1
R 24

P = 6 watts

47, Pu= 120w, Vs = 24V, Ve = 4BV

V, =—:=
" 1-a
24
l—g="—
a8

a = 0.5 [Duty cycle]

-
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Py =als = 120
120

| =—=254A
48

o

Wil = Wals
120
.fI =—=
24
At boundary of continuous B discontinuous

Al

W=ls=

SA

H‘-_ =£{:=2x5

f

0.5x24
= 3 =24FH
S0x10" x10

www.FirstRanker.com

43.

o i, T

2081 .34 220V
Mo load
I = 34
220 220
ll.: —_——— e =1 A
Rf 220
la=li=k=2A

Back cmf = Eby = V= LRy
=220=2x05= 219V

Full load

Iy = 254 M; = 1500 rpm
= 1A

lg= by =l = 244

EbF =W =R, = 220=24 x 0.5 = 208 V¥
We know E a speed (M)

E N
i-—‘f (M = speed at no load)
'EhH NH
3 k er.com www.FirstRanker.com
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208 1500

219 Ny

My = 157933 rpm
49.

At line current rms = (L) = "n E = mg: 81.65A

S0

PQ

RS LU I

oa| O | | i

oy 1 I I I

111111

www.FirstRanker.com

10 o 0|0 0

N{m OT 1T 10

ooy o |1 RIRL
NI 1

Ifin {11141
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F(P,Q,R 5)= S+QR

51.
P=0.02
n= 50
A=np=50(002)=1
Plx=2)=1=P(x<2)
=1=[P{x=0)+P(x=1]]

—Ad 50 =4 a1
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Plx>2)=1=-e"(1+1)=026
52.

¥ _,l,L_l_.'

=

il | A ——

L = 0.2 ¢

Ly = 40 cm

Given By = 1 Teslaat g - ==
Ll.I:HH=m =[.2 = 39_8cm
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Let a = uniform cfoss = sectional area

We know that
MMF NI

¢= flux = =
TotalReluctance S
5‘[ = Siu.ﬂ: + S'L:H-l

o, Lore
CH(DA T A
_ 1 Lo
S_#;,A[L"“J'#r]

Case 1: when p, = =, B=1T

MMEF = Ni; = B ,nl[a‘.lﬂ‘_.Jr +i"n_pmi|i
H

IHEA

My = 1 (&) [l] xL-L‘f

Al
H.fl = fﬂ [11

Hy
Case 2:
M, = 1000
MMF = Same
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NI; = B A I:I.m, +

Put NI; from 11]
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Leore
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1
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Hy M,
39.8
0.2= Hz [D 24 —]
B, = 0.834 Tesla
53. Fault current for SLG fault
| 3v
I Xy + X, 4+ Xy +3Xn
Fault current for 3 fault
i _ v
=,
v _ v
Hl +II +In +3X Hl
3
I[U.IEJ—D.HE -=0.15
X, =
3
X, =01 Pu
30° Z, . xMVA
X, (in0) = 0.1 — Zpu= L
s0 KVL
X, (in0) = 1.80
54,
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II:J“‘ 3 3 j 3
100
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I a - 3
100
-100) H £ T 4m Sm o,
L4 3 3 3
100
T Injx |4n |5n >
-100| 3 3 3 y
o= +1 +1
(7,)_ =100A
55,
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354 ==
o(e)- )
157}
1+3T75
Tis)=
1475
Frequency at which 2T {jw) is maximum ]
1
W =——
1+als .
TI5)= 15 The general phase lead compensator
(5) 1475
sa=3

1

1
W =——=
" T3 a2
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