GATE - 2009

Answer Keys

1 B 2 C 3 A& 4 D 5 B
8 &, B 10 D 11 D 12 B
15 B 16 C 17 C 18 D 19 B
22 C 23 &, 24 A& 25 D 26 C
29 B 30 C 31 C 32 &, 33 &,
c] A 37 A 35 C 39 A 4.0 o
43 A 44 C 45 A& 456 C 47 B
50 &, 51 B g2 C 53 D 54

57 & 58 & 9 B &0 O

Q.1 (B}

Since all the applied voltage appears agioss |

Q2 (C)
Let ﬁ_,rzﬂ, W errariny = % er u Brrarin w
W
Hereu = G+ G5, v =03

Q.3 (A
When diode is 0N, 4
recovery fima,

Q.6 (D)

en diode is OFF, i is zero after small reverse

Intern al gesista = =50
4004

ge drop = Z00A x50=1000Y

Q.7

balanced Wheatstone bridge.

F‘=E5in i = ﬁSin &
* =
(B)
Q.13 (&)
all other ¥MCOR, WOR, MAND gates can be derived from NOT, OR, AND gates,
Q.14 (C)




!
M= fiies Ly =t g _pya,

Ih

Mo JBng| T - B o

M
M2=—21
Q.15 (B}

B is stable as slip = 1
& is unstable as slip =0

Q.17 (C)
a=1.42, GM=-201log a 0

Since ax1, GM will be negative and unstable

1— jT, ‘
Mow, G (jo)H [ jo) Sy L1
jocC(1+ joTs)

{Assuming one pole in RHS plane)

G(jo)H{jo) =-30 - tan™! @T, - tan™ m'@

At @=0, |G (jo)H(jo)=-90
At e es, |G (jo]H (jo) = -270

Q.18 (D)
From Routh table,

The equation is

257 + 457 4 25
2[4+ 25]+[258 4140




Since at =2 and @=25, slope changes from 40dB/dec to -60dB /dec
at both the value, So there are poles at =2 and @ =23,

also at w=0.1 slope is 40dB/dec.

. 1t means there are two pales at arigin.

Hence the transfer function of the form,

K(s+5]
Tis) =
=) =% (s+2)(s +25)
a0 = EDIDQ+ =K = 1000
(0.1 %50
Q.20 (C)
Trace = Sum of principal diagonal elements .
Q2L (D) R =10k

(10,000] jm
100

Ve~ Voye (10-10-JIOOT _ oy ppn s 10mmas — 9003
) 10000

=10+ j100w




Q.22 (C)

Wwhen S, is closed, 5, is open

C; is full charged to 3V

52

S1

Q.24 (#)
apply KWL for input loop

Wip = [2k0) I + (491 + 1) /(100pF )5

501 I
= (2K )+ ——L— =2kl +—1
5 100pF

Cur = 21F

Q.25 (D)
HRA A — Accumulat

MYI B «—2H g

SUB B« (A a0 (B

(&) ¢« FFEFFF10

YWhen 5, is open
S, s closed
Q=Cy¥y = CpWy

1P 3Y = 2F %Wy Wy = 1.5V




Y11 ¥iz Y1z Yig
¥ar  Waz Woz Wag

Tous = ¥a1 ¥az Yaz  Wad

Y41 Yaz Yaz Wag
here
Y11= Yio+ Y1z + Y13+ ¥ie =—5] —— [1]
Yoz =Yoo + Yoz + ¥oz +¥oq =-10] -———[2]
¥az = Yao+ ¥V t¥azt¥ae=-5] —— (2]

Yaq =Van t Vaz *¥az +¥aq =—8] —— (4]

¥iz = ¥z1 = Y12 = 2] Q
¥iz = ¥31 = ~¥iz = 2.5]

Wi4 = Va1 = ~¥1q = 0]

Va3 = ¥az = —¥23 = 2.5] Q

VW24 = Yaz = ~¥oq = 4]

From equation 1,

Yio = Y11~ Yz~ Yz — Y1
¥ip =—5]1+2]+2.5]+0] =

-5+

From Eqgn. 2

¥on = Yoo — Wiz — ¥Waz —V¥oa 1+2.5]+ 4] =-1.5]
Fraom Egn. 3

¥ag = ¥az — ¥ai —-9j+2.5]+2.5+]4=0

From Eqn. 4,




Q.28 (D) Vv

Phase crossowver frequency

—90—0.1@><%=—1ED

o= 15.7
a:|G[jm]|
Q.32 (A)

i GM=201log a= 23.9dB
=157

P 5OOMW

= = =555, 56MV 4
cosd 0.9

60
— 1357.07M] < |
n=229" _ s000mm @
P
= 2.44M]/ MVA

Z
1 oante 1 o3 3000
KE stared = ExMx[lJ = SX27.5x 103 | =8 = \ 2

KE _ 1357.07

H = =
MwaA  LEL.EG

.40

F(x, ) dudy
(wy)
2 0

=I 2+><[2—><:|d><+_|-}r2+y(2—}r]dﬁ,r=lj
2

u]




Hysterisis Diagram is

* +
b
th - I“"Iin

Ll

1k
Wy = | o vy =24 =t
th {Bk] H Z | after ty, W, = —3YA
After t,, ¥, = 6YA

Q

Wy = [%] (-3)=-1v =1,

Q.42 (C)
Zau:—:iliar',I =T +j':':'La =1+]x2nx5 oano
Zrnain = fm t 1oL, =0.1+ )2 - =|:|-1+_]-1|:|=1|:||ﬂ
starting torgue = KI_I#sin —sin(0)=0
Q.43 (4)
di .
W =L—,; I=
ST:

. cos 100wt
0 sity 1007t = (;.er:r:r'c’]—
10ErTE

i

0 when cos 100w = 0 ::>1EIEI;{t=nE

When n=1, t=58msec; n=2, t=10msec; n=3, t=15msec

LoAnswer is (A)




Q.47 (B)
By Superposition theorem,
When 4% is sharted, i*=0, as all the current will flow through short, When 54 is
open, itt=24
Therefore ipn==24

Q.48 (C)
Wattmeter  Current through Yoltage across Cgstpabhask angle
reading B the cail (I Pressure coil (W) % B I
R
RYEB
1008 1008 ABC .

100
Yup = Ypo = 400=120
W= 4—120 400]-120 % dbs —B00Wy

dvg value —

Q.49 (#)
For triangular wzJ
m

e
oY, ., =30V
ELNETN =1




.55

Wo=l——= -
m dt

di' [4EIIII m] dt
dt!

dt .
E Ismax — 0 —= Emsec

vz{ﬁmﬂm] 10 [BDD}V
T Emsec| wm

Ifi(t)=10 sin (100wt

v = [42':'ij d:j'itt:' - {4;H}_Wrxlﬂxc05 (1007t) 0
=400 cos (100 nt) 0

Vi = 400V

2
dxét(t] = =35y () 4w (t]+ 2] 0

= sty (s) = 3 (s)+ 4 (s) 42— [1] @,

dig (t]

2y, (9t \
= su, (5] =-2u,(5]+1
(s+2)u, =1
1 '
“[s+2

m given state equations
#y (1= =3 ()4 5o (t) + 20 (L)

Az (t)=—2xz(t)+p(t]




Q.57
.58

0[5 23

: 1 s+ 2
]

B

1

(&)

1000 =254+ 400

=+ 3
]

-1
S+ 2

T

1k

)2.5"«'




2.5 =(1k) [+ 3Wep + Yep

Veg = [1k)1

2.5 = Ve + IWap + Vap = EVap
Vg = 0.5V

apply short across AB: Wap =0, 3% =10,

2,5V
=220 _ooma
= 1kQ
Q.60 (D)
Y 0.5% 1000
Ryp = —25 = = = 2000 =0.2k0
I. 2.5m& 5

=

,b.()
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