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The strategies that the company uses to sell its products include house to house marketing.

The boat arrived at down

As the positions of book R & 5 are fixed. The books P, O and T can be arranged in 3! = & ways
When he did not come home, she pictured him lying dead on the roadside somewhere.

Let ¢ be the time taken by the machines when they work simultaneously.
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Given Is the % of lliterates

50 % of literates will be

M
2001 5

2011 Bl

And popu

F M
2001 a0 60%
011 5% 50%
Let total population in both the years'as T.
50 total literate in 2001 will be
04 =04 +0.5=0.6=0486T
And total literate in 2011 will be
05=06+05=06=08T

= Increase = 0.6T —0.46T = 0.14T

L% increase = ! #1000 =30.43

Lohit  Seema Rahul Mathew

Doctor Dancer Teacher Engineer
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B. As first line says Indian history was written by British historians was extremely well
documented and researched, but not akways impartial.

%o option (C) can be interfered from given passage.

4, P Q
Ltart time BAM B AM
210 210
Working %12 =Thrs x12=8hrs
Breaks 15 minutes each 20 minute break
(2 breaks) (1 break)
=30 minutes =20 minutes

= paid working hours = 7 hrs + 8 hrs — 30 minutes — 20 minutes

=14 hrs 10 minutes

10
=~ Paid = 14 = 200+ — = 200
&0

= Paid = .33

~ Budget jeft = 3000 — 2833 33 = 166.67
10, As it is givien that R & sharing an office with T. 50 only option (D) is correct.
Electronics Engineering

1. A functhon Fiz) is said to be analytic at a point z = 3 then Flz) has a derivative at z = a and derivative
exists at each neighbouring point of z = a in domialn D,

1
e at z =0——se™ ——sNo derivative

Imz atz=0=F Inf0) = —== =+ does not exists

1 1
— atz=1—= —=20 — does not exists
i-2z 0

But cos 2 exists for all values of 2 so it s analytic over the entire complex plane.
2. Asno supply Is connected hence fermi level will be constant.
In P type sermiconductor Fermi level should be choser to EV.
In N type semiconductor Fermi level should be dloser to EC.
In P** type semiconductor due to large doping Fermil level enters into walance band.
Hence answer |5 [B).

3. Byreciprocity theorem,

3

» Fi kE r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

A Firstranker's choice
www.FirstRanker.com www.FirstRanker.com

| =

!
5
= 1A

4. et output of NAMD gate Is M and output of NOR gate s N

" M=E, -D

And H=E_~+[}

S N=Ey-D

When Ey =10

M=landN=0D

50 both PROS and NB0S will be OFF
50 F will be at high impedance

WhenEx=1

M=D §N=D
50 this EIIGS will act as not gate

= Fwill bg O

= Dption [A) s correct.

5 Since it Is a upper triangular matrix elgen values will bea2 1 3 2

~ distinct elgen values are three

dy _ _(i]"
& dx ¥
Whenn=-1

|:I_'|r__:

dx ¥

gy __ox
g

Zlnry = — Infx) + Infc)
= Infxy) = Infc)
.'.:('hl =L

This represents rectangular hyperbola.
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Mow form = +1

dy x
dx ¥

.'.:.:'-1-'9‘: I

This represents family of circles.

. I={z—a}{z—b}
. letH(2) (z-c)(z-d)

www.FirstRanker.com

o1 1
| T Th
H{- =

11
& zeros are a, b, =, =
a b
— 'a—1+1j
iven zerois 3= —+ =
. 2.2

as hin) is real valued signal another zero must be complex conjugate of this

1 1
t'l =
2 21
N 1 1
METITT 1
=+=j
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_2(1-])
-2

Zz=l=j
as hin) is real valued signal another zero must be complex conjugate of this
=1 +j

| 23=1-] 2,=1+]

1
2

By changing order of integration

i

=T =K ~ -
j v'[ dyJﬂd:{
== y=0 -

f .
sinx
" j K—dx
x=0 .
K
j wsinx dx
x=l

o [-cosx]; =2

o
2
snf[ﬂ]
g, H"d= o

or(2]

ARt P

4]
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Mow frequency is constant
“Rraa P

AR _ Al
S— =2
R I

=2 x1%

AR _
R

2%
10. y[s) is unit step respanse

y(s)=6{s)xz

3 -5
5[5 +1][5 73}
.- B C

11.

:'.1| s

12
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H

If we consider a total cylinder then by gauss law

o rsed
But Qnesssn =0 - H

1
And we are considering only 4—th of the cylinder

www.FirstRanker.com

-H
b= ﬂ'_
1
H
. E = {1__
4! i
13. By rearrdnging the circuit,
T
A—a
1—q
H—IE: |—.1
A B
Truth table:
A BI|F
I I
o 10
1 00
1 11
5o it is XNDR gate.
g
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14. When Vs is +ve

Dicde will be reserve biased

.- 'urL =
50+50
AV =4V i)
When Vs is =ve

Diode will be forward biased

www.FirstRanker.com

s
AR

v =v[®) Vi~ 1oV

ANVL=V5==-10V i}
From (i} and (i)

4+(-10)
Average valug=s ———==3

- Average value = =3
15. We know that
E[AX + BY] = AE[X] + BE[Y]
= E[2% + Y] = 2E[X] + E[¥] =0 i)
And E[X + 2Y] = E[X] + 2E[¥] = 33 i)
Adding (i) and (ii)
3E[x] + 3E[¥] = 33

~ E[X] + E[¥] = 11

g
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16. We know that

17.

18.

NM, =V, - Vg
N, = Vg =V,

Vg - |""'n=|‘ Vop + KV,
1+k

Mow, V, =

Voo = Vin = Ve +J[""in ~Voo ~Vp )* +K(Vin ~Vip)*

Vo = Vin = Vrn ""J{""'m _"""'rm}1 "'%{"""m = Voo _"”r'nr}1

v = Voo + Ve +k(2Vp +Vip )
" 1+k

(w/L)n

(w/L)P

Where k=

www.FirstRanker.com

&oas Wi T = WM. T and MM, o[-

V-D=py

This is GJuss law

?HE:—E
ot

This is faraday law of electromagnetic induction

VxB=0

This is Gauss law in magnetostatics which states magnetic monopole does not exists.

-

- - AD
VxH=1+—

ot
This is modified form of ampere’s circuital law.

at F = 10 Hz we have one pole

At F = 10* Hz we can see two more poles are added as slope is decreased by 40 dB/decade

At F = 10* Hz we have a zero
At F = 10* Hz we have two zero’s

At F = 10* Hz we have two pole’s

10
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At F = 10* we have one pole
s Total poles Ne= 6

And total zeros N = 3

19. x{t) = cos(2n fct + kmit))

& 0t) = 2rfet + kmit)

And fi= Ei Z(am)

"o d[znﬁ:tﬂcm[ ]n]

ey

fi :I‘L+Lim[t]
2w ot

gy =fC+ ll[f_;m{tj]mu

www.FirstRanker.com

ol $50kHz+5x — )
(7-6)=107

i = 50 kHz + 10 kHz

Afine= GBI kHz

And fi_. =fc +:_1[E:t{m“}]1m

=1-1
SOkHz + 5§ % —————
(9-7)=10

= 50 kHz = 5kHz
fisumn = 45 kHz
frl'l_m - E =0.75

frna

Di=ai'az

D, =0,

11
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21

22

Present State | Excitation | Mext state
Q | @ |[D:|D:|QF |Q
1] 0 1 0 1 0
1 ] 0 1 ] 1
1] 1 0 a 0 a
As three states are there
12 kHz
Frequency of output = Frequency of Oz = =4 kHz

www.FirstRanker.com

As it is given that it is linear hamming code addition of two codes will produce another code.

[Here we are talking about mad 2 addition)

0001 - 00001112
0011 = 1100110

0010 —- 1100001

Ans. 036

d
Probabilifty density function [Pdf) = d—{CDF}
X

=

~paf=)® + *=20
0 , x<0

F‘L[{I:- 2].’*{_1:-1]1

Mow Pr(z>2Jz>1)= PrizaD)

_Pr(z>2)
Pr(z=1)

]&'“ dx
_2

]e'“ dx
1

—I[E'T e ]
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'

I.‘I
1

1
e

~Pr(z>2j2>1)=0367

23. DC value and phase shift does not affect time period of a signal.

%o it is equivalent to find time period of

x(t)=2cos(nt)+ I-I-s.l'n(l—;J + 4r_{:5( Et}

n
Sy =T Ty =—=2 second
m-1=2’1 1=2—‘1=3 second
3 (7
)4 n
iy == Ty = —=4 second
2 iy

Mow ovefall T = LCM [Ty, Tz, Ts)
= LCM (2] 3, 4)

~overallT = 12 seconds

24,
..'Ltcumululmn_mudn.: T{.'“
Pp
HFI:LL band condition
' Q
E Inversion mode
- Vo v -
V—>
2
FEI . 1"«
? ) 5 dz
il
m kRt F
For poles :
Cansider zz =|:]=.
13
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Mow fiz) = (2% + 1)*
f =
a A dz 2l 1{3}
C I—a L _F'I— l_]l

1| 20 - .
-Eh—z_”!f"' 1lalJ-f{aJ £(0)

Mow f(z) = 2{* + 1) (2z)
flo)=2(0+1)(0)=0

~ S50 answer is zero.

www.FirstRanker.com

Let autput of MUX is M
sam= AQ+AQ
M= A

And D = MO

= F:'|+E[

D= A@ﬂ"‘ﬁ

Prezent State | Input | Mest State

0 A =D
i 1] 1
i 1 1
1 i) 1
1 1 o

State Diagrami:-

AnDjy

D

27. Given Vi =06Y, Va=0andA=0
In figure (i)
14
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M iy
]_[ V=V -V, =3-06
- 24V

W Vol = V.-V
V-V
=24 =05

In figure {ii}

v v v
L L T

1-

Ewer MOS transistor has same Vg = 3V

ANy = Wyt 2-=o—%F

www.FirstRanker.com

=3=0.6

AWout2l=24 W

28.

§ Cis)
sf+1
g _ 51 +1
s241 st4sal
1+
g
1
L] Ci5s)
15
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29.

31.

g 41
Fl
— 5[5 +25+:Lj
1+—5 1
5{52+5+1]
TE= st +1

_53 +Ez +5+1
F'n[—1+r~.l:-'u'th}

<1

P,(N>Vths1)= | Zox =41[1 ~Vth-1]= %{1— Vth)

wihl

Py(1 + N < Vth)

Vi1

P (N<Vth-1)= _[ %d:-[: i[mn— 1 +1]:%[um +1)

-2

www.FirstRanker.com

P. = PO} (N > Vth + 1) + P{1) PN < Vth = 1)
1 1
Po =02k —{1-Vth)+ 0.8 x ~(Vth+1)

=0.05 = OL.5Vth + 0.2%ih + 0.2

P. = 0.25 + 0.15vth

For Vth =0 - Pe = 0.25
Forvth =13 Pe=0.4
For Vith==1—2 Pe=0.1

& Minimum probability of error = 0.1

. Ans. 0231

l-g="=0.5
e =05
now o = 3 = 10% em™

—In [D.S]
3x10%

3\
Ip = %UPEM[%JP[VGSP ‘I"-"'nr”1

a =

16
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32

1
=Exgﬂ-xiﬂ_ﬁ «10x(2-1)

lp = 150 pA

Mow, B, :Jllnpnm:{%]
N

B =42x150%10°° x60x107° x5

s gm=300=10"%s

Now A, = —gm (fa | | fe)
=__=.uux1c-‘ﬁ[{ﬁxmﬁ}|| }

= =300 x 1075 = 3 = 10°%
o By = =800

Given that

www.FirstRanker.com

h{0) = 1, h(1) = a, h(2) = b and h{n) = 0 otherwise
L HE ) =1+ae™ +he ™

Mow y[n) = 0 for all n

Mow x(n)=Ce* * “+Cpe" */

i !

2 input then

= g
7 pe L 2)

Output=C;(1+ae 2 +he

[-im'l
If we consider Cy@

Output=C, 1+EEE+|JEJT' i)

2 2 input then

0 of T
—iz 'le 3 |
Output=C;|1+ae “ +be *°/

If we consider C,2"

L4
=

ker.com www.FirstRanker.com

Firstranker's choice



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

» FirstRanker.com

Firstranker's choice

www.FirstRanker.com

EEN

35,

¥
= _
=Cl1+ae 2 +be F B (1]

Both output {i) and (i} will be zero if

a=0, b=1
HeCon | z
-t (2) ()

3I00x3.45x10"° [ 10
= 2 - - E[T]K{E—D_?}I

g = 255 mA

itk
. Current through FET hawving [IJ =3 will be I,

(w/L),

'{mnx

b

www.FirstRanker.com

[ "_fl

. Ii = =MA

Mow,

(w/L)a §

bt = (@] }3

Ly

= — ¥ =—mA
6 2

Silgn = BMA

Quantum Efficiency n= &

Ry = Corresponding Electron Rate (electrons/sec)

Rp = Incident Photon Rate [Photons/sec)

b R lp
H —3 — :ﬂr H — =
“ g ke v Fn
L
n= - g
MNow infhv
18
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by Lhv  hvR
Sa Hn.l'hr qk, q

q=16x10%, h=6.63 = 10°*)s, C = 3 = 10° m/s

)
R=—
1.24

36.

www.FirstRanker.com

Performipg star to delta conversion

A=
R
A
:"\"""-—L_I_ :

r":l..'q — C3 ‘/

19
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-7 2 R
- E':I__ _
3 1+1WEH

\, 3
Mow R = 1kW, C= 1uF and W=1000 rad/sec
~feq =066 = 0.2178j

)

z

www.FirstRanker.com

i

_ 2sin(1000t)
. 0.66-0.2178]

_ 2 E-Hi 1060+ tar.‘irlﬂ
0.66% +0.2178% 3]

= 3.16 sin{1000t + 18.43%)
= 1= 3 sin{1000t) + cos (1000t)
7.
I, 1

o
2000}

v, = 20V 25}- -
. f_ 100042

¥,

k3

lzmax = B0 MA

L= ﬂ =20maA
1000
20
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A5 |zmisn nOt given,
[z = 0 mA

Mow ls= Iz +1,
Cobsssin = Lasin * i
=0+ 20 mA
Elsssin = 20 mA

Vs - Vg
200

MNow | =

Ve =20
- 20mA = —=

S Wy = 24
Pl ISmb: = I.Emu."" IL

=60+ 20

Sal. H

:H

For wire wy

Hy ==

2nr

For wire w;

21
Hy = 2m3r

Magnetic field will be circular and can be find out by right hand rule
Both fields will add at middle region

~ at dotted line

1

| L&

» Fi ke r.com www_FirstRanker.com

Firstranker's choice



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

» FirstRanker.com

l Firstranker's choice

39.

_do
& dp

df dk( m}

oW, — q,'J e ey
de Ec:im -

www.FirstRanker.com

www.FirstRanker.com

- C4l40 — iy [L1]
FLTY]
= l'_ﬂl — = —
Pt
LU ] N w4 S
v Vo
Bk 1f2" 2. g9 2
C 3
Vp==x3 10° =4.5x10°m/ s
V, =4.5x10°m /s
40. fi=1)=0
S0 only option (B) and [C) are possible
Let"s try option (B)
fx) = 2fc-+1]
22
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- i 1[:{+1 fnr ¥+1=0
{ } : 1] for x+1<0

)= 2({x+1) for x>-1
~Hlx)= —2(x+1) for x<-1

2 for x=-1
=2 for x<-1

s (x) :{
:-|f'[1:]|£ 2
= option (B) is correct.

G(s) =ﬂ
aL R(s)
% C|s) = G(s) - R(s)
1
5{51 H 25+ 1]

1
s(s+1)

~.C(s)=

) _A B C
~.Cls)= +[5+1J+[5+1f

SAs+1  +Bs(s+1)+Cs=1
AAs'+2As+ A+ B v Bs+ (5=
LA+B=0
s2A+B+C=0
~As]
S0B=-1
And C==1
=1 =1

1
SCfs)==+—+ 5
£ 5+1 (s+1)

A Cft) = (1= et = te) uit)

At t = oo stedy state will occur

Pl
L
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&C[e=)= 1

Mow we are asked to find time at which 34% of the steady state value reached.
AClt)s1-et—tet=0.94

set+te” = 0.06

se’t(1+t)=0.06

Mow from the given options try all option you will get t = 4.50 sec.

N-1
X(k)= 3 x(n) wy"
n=

42,
We are abtaining X([1) correctly

k=1

~k(1)=x(0)+x(1)WE +x(2)WE +x(3) W5 +x(4)WE +x(5)Wg

We know that

& comparing with given graph

=1, ay=Ws, 33:1&[52

1
His)=5——
43, 5 +3shy2s+1
3 0 1 0]x] [o
0 0o 1 |:{1 +| 0 {[u]
ks -1 -2 -3k |2

X
&[y]=[1 0 0] x, |+[0][u]
Xy
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0 1 0
JA={0 0 1 jandC=[1 0 0]

|-1 -2 -3
44, Same current will flow through both NMOS & PMODS
& 101 = 102
cox [@ U, COX 2
{:] (Visn — 1I-'eraJ —_Fz_ l_] Vgse = [Vre|)
B
[ ] (15-07) {EJ (15-09)
L
(w/L), 9
aa _—:H:—
m,."L]p 16 10
=0.225%
— 151.;1
Gr= - j

45.

For Tgz, m=1l n=0
1Y v

fie, =— -) sl==—
a 2a

For Teis, m=1n=1

A
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Vol 1
fr_'.!:_ =1t
- 2 a- l:'-
) 1
Given —==
:1 '2
Vi2a _l
vijr. 1 =z
2Ya® b’
1 1
;:_:"h ] :]_
.
f]_+L_r N L
a b~ ah
b___1
a:+|:|‘ 2
—4b* =a* +b*
= 3b° sa>
b
a [
—b_11
a 1B
a
==
b
idth
e _JB=1732
hight

pt) = x(t) * hit)

%)

and yit) = 2(t) + plt]

“Ryy (1) = Rt (1) + Real T)+ Rael 7]+ ReglT)
now x(t) & z(t) are uncorrelated.
2Rpz(t) = Ryfr) = 0

%Ry(T) = Rult) + ReglT)

5o the power spectral relation can be given by Fourier transform of the abowe relation.

“Sylf) = Seelf) + Self)

&

| L
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now power of y(t)=
[5yy (F)dif
oP= s, (f)df + [S,(f)af

now Sy (F)=H(w)f xS (F)

& H["Ii
1
i
* £ (1] 5 =1
$5_(0)
5
&
— 3 TR
&
- j-.i___-__”'].
|
. 4 ] z »f

-'-F':ExICH-lxl[lxl
4 2
JoP=17.5 watt

47. For the minimization of the energy in the error signal there are different approaches like,
Prony's method, Pade approximation. As g[n) has three samples.

Consider them as g{-1), gl0} , gl1) we can minimise E{h.g) by making h{n) = g{n} using
rectangular window and Parseval’s there of OTFT.

Based on which 10g(-1) + g(1) = 10{-3) + 3

27

» Fi ke r.com www_FirstRanker.com

Firstranker's chaice



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

:l » FirstRanker.com

A Firstranker's choice
www.FirstRanker.com www.FirstRanker.com

=-27

48. =075z

& Forward current = lp = -0.75 ks

Llgfe ™ a1)==0.751

Mow Taken=1

Le" =25

SWp =V TIn (0.25)

LWgs=WTIn (0.25)

_1_3$f|tr33 % 300

T x—1.386

& Wy = 3587 mv
49. Given differential equation is of Cauchy = Euler differential equation type.

5o let K=’ sI=lnx

The diffefential equation can be written as,
D(D-1)}30+3=0

sDP=aD+3=0

«D=1,3
sy=Cet +C.e™
Sy=0Gx+ |:'_‘:1:3'

Mow y([1)=1

alg+G=l i)
And y{2) = 14

5 2C; + BC; = 14 _{ii]

From (i) and (ii)
Ci==1,C;=2

Ly s =+ 2n

sy(15) ==15+2{15)
nyll.5) =5.25

50. We know that,
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5l

dve (1)

c(y=c=Ed

And capacitor will be charged by the following equation

Vielt) = Va1 = &%)
k[t]:ﬂ-i[\l‘sll—e_m]]

Hle(t) = rse e

R(t)
t
Given Rit) = Fh:.[l— ?]

Mow Bp =1 and C=1

ST=3RC=3

~R(t)= [1—%]

www.FirstRanker.com

left)=2¢*
= 0.099

le{t) = 0.1 mA

Vs=10V
Vaoltage across capacitor will be
Ve(t) = 10(1 = &™)

Rc=500% 10 = 1075 = 5 107% sec

Att=2ms=2x 10 sec

]
=

| L

ker.com www.FirstRanker.com

Firstranker's choice



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

» FirstRanker.com

A Firstranker's choice

www.FirstRanker.com

-2
Ve (2 ms) = 10[1—& 3 ]

Ve(2ms)=33V

T
For E to T diode will be off so capacitor will not charge further

& Ve | 3 msec) = 3.3V

52. By greens theorem

I:-ﬂ:li.r— ywdx = . | Ixdy
jl{:dar—vdx}m:w
P

o —_—

www.FirstRanker.com

2
1

_ lxa.fu
2

-4
o [(xdy—ydx)=12+=

53.

K

Owerall EL{E-J :m

Sog(s) =5 +3 +2s+ k=0

o

i |
5 |3
E,_

3
k

Auxiliary equation is 3s* + k=0
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And for roots on imaginary axis s* row =0

. 6-k _
3

0

2k=6
=t

mit) has frequency range 5 kHz to 15 kHz
Mow it is amplitude modulated
fit) = & (1 + mit)) cos2n f.t where f. = 600 kHz
% AM signal will have highest frequency = f. + f. (max)
= 600 + 15 = 615 kHz
And AM signal will have lowest frequency = f; = {5 [max)
= G00 = 15 = 585 kHz

It i= a band pass signal 0 we use bandpass sampling

www.FirstRanker.com

211

f, =1.2y "

615
" 615-585

K=205
We select K = 20

2x615

~E =12
T

~f =738 kHz

Mow L= 256

And 2% =L= 256
sn=8

Bitrate = Ry = nf,
SBy=8x 738 x 103

Ry = 0.59 Mbps
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55.

0 is represented by pit)

www.FirstRanker.com

And 1 is represented by git)

And it and Yuit) are orthoponal signal set

(i} p(t) = a(t) and glt) = = ult)

5o signal space diagram will be,
& (1]
{1} {1}
w.ith 4 - wiil)
- 1
Sdming = 2

www.FirstRanker.com

(i) plt) = e ana Q= VeV (1)

5o signalspace diagram will be
. l.l_ﬂ]
JE pain)
e pith
S0 vy
I
s dmin, = JE +1

Mow bit error probability is same in both cases

& dming = dming

‘q'i +E =2
LE=3
12
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