O SERVICES 14 EXAM A

| CRNA-F-ELTE |
dga seiadt / ELECTRICAL ENGINEERING
949 1/ Paper 1
ReiRa a7 : @7 92 T 3% : 250
Time Allowed : Three Hours Maximum Marks : 250
Y- T v e

FUAT TV & I 37 B Q& ARG e ATV Ht SATTTAE UG

§79 373 77 & 7 3 wvet 4 fayifaa & aun =t sik siist @ H 995U 8 |

werelf F1 FoT aie Jo & IR 8

o7 GEgr 1 3R 5 fart § aor @) 3ol 4 @ I&F @8 § FH-8-F5 U J9 AH 1581 i 571 & I
e

Yo F97/97 % 3 Iq T3 T 7T E |

ol & I I FMEsd AT § 7@ T FIieT [T 3g@ 9% JS9-97 7 1691 T 8, 3K 39 HEqH H
T2 IPE Fo-TE-I (7. #1.T. ) Gl & JE-798 R 3fed [Alase TH T 91 M1 T8 | FfaEd 5areq
& SfaR® F= [FH1 qre7m 4 for@ T IR R FIg 3 78 Herl |

Iz 1EVIF 7, T ITYHE HiFg] B FIT FNAT, TIT I7F] fAlaec FITT |

T 7% IPREd 7 &), obd a<T Igract] Faleid Ji7% 3797 4 9% & |
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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be attempted
choosing at least ONE question from each section.

The number of marks carried by a question / part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Assume suitable data, if considered necessary and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the Question-
cum-Answer (QCA) Booklet must be clearly struck off.
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WU A
SECTION A

= 1(a) ® guT T gfmy & fou v, V, 3R i@ &a g smgfd i g
wifeh o 9 F1a HIfT |

60V
2A 5Q 20 8A
" AAAA% <
\rix
3Q§
Vin
_ _ +
=, S
+
&7 1(a)

For the circuit shown in Figure 1(a), find the V;,, V5 and power supplied
by the dependent source. 10

O .

4i

|
+ <

Figure 1(a)
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(b)

(c)

(d)

qcams U 1 (Th) arel AdETes Ugd % SIS % ARIR 0-8 V I
aieedl o RVl Ic0H 3 U 1 W GHEhferd T | 22°C THHH T SHTE
1 3chT T 91T 12:674 x 10713 AR |

[Sieesm™ i K = 1:38 x 1023 JK1, 3oidgH &1 3aq q = 16 x 10719 C
A efifa)

Calculate the forward current caused by 0-8 V forward voltage across
the diode with ideality factor of semiconductor material as 1.
The reverse saturation current of diode is 12:674 x 10713 A at a
temperature of 22°C.

[Assume Boltzmann constant K = 1-38 x 10-23 JK 1, charge of electron
q=16x10"19C]

fruifa dieed ® 75% fuifa ar i smgfd w@ w9F 250 kW, 230 V gRI
frutfa 9 & w <l urvd vy fay Sefoa sfm i gaan s Fifse | s
wd Joft &3 % wfely HES: 0-009 Q 3 0003 Q | U (W) &F H
g7l 13 A 2 | T8 e o fom foreft wm S wrer A aw FE o R Al
fruifia atcear w smi=w 6 971 25 AR |

Find the efficiency of a long shunt compound generator rated at 250 kW,
230 V when supplying 75% rated load at rated voltage. The resistances
of armature and series field are 0-009 Q and 0:003 Q respectively. The
shunt field current is 13 A. When the machine is running as a motor at

no-load, the armature current is 25 A at rated voltage.

e 1(d) § dfFarcas-wad® (op-amp) RS w1 A= gmim W o
HispaTens-gade® (op-amp) 1 31e9 T =i |

() Iy, Ly, I3 3R Vy % AH F@ I |

(i) Ry % Afiehan 3Ed wH hi Mo Hif, SEfE V, HEE - 13 VE

FHAE |
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(i) AR R, & 9F 100 Q ¥ 1 kQ H dim ¥ vfafda €@ 2, @ degan v,
a«n I; # 1 gftadq g 2

Iy,

I
2, 10kQ i

—
15| %100 0

|
b, loxa \ !
/ o

1V 7

a7 1(d)
An op-amp circuit is shown in Figure 1(d) below. Assume the op-amp to
be ideal.

(i)  Determine I, I,, I3 and Vy.
(i) If V, is not to be lower than — 13V, calculate the maximum
allowed value for R;j..

(iii) If Ry is varied in the range 100 Q to 1 kQ, what is the
corresponding change in I; and in V,, ? 10

Iy,

I R
2, l0ka v ,::L,c. b}
13‘[%1000

I

L, 10k \ .
N r/

1VT

Figure 1(d)
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(e)

Q2. (a)

CRNA-F-ELTE

S fae s a WA foe has & saren Fife | guIfd fae sfa 3
A foe gfiees 1 X-OR 712 & T gRI |1R $IfST |

Explain the parity bit generator and parity bit checker. Realize the even
parity bit generator and even parity bit checker using X-OR gate. 10

() T 20a)i) ® gwie U ufmy § Feel hi R a7 3= 2 | 9fuy
H Foit (=) t=0 W a< A 7t 2 |
t > 0% fou Feeft § yarfed 24 areht g/ *1 F@ @A FAsH Hd
$ife | seferh #§ yafea um *1 3ok 3ifow wF F 95% HE T
qgaﬁﬁﬁﬁammsaﬁn,aﬂtsaumaﬂaiﬁumwm?

!

t=0 ip(t)

50 Q

§IOOQ 4 H
100V

7 2(a)(i)

For the circuit shown in Figure 2(a)(i), initial current through the
coil is zero. The switch is closed at time t = 0.

Find the time domain expression of current flowing through the
coil for t > 0. How long will it take for the coil current to reach
95% of its final value and what is the final value of this current ? 10

Y
t= O iL(t)
50 Q
100 Q 4H
100V
Figure 2(a)(i)
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(i) o 2(a)ii) # ZiT MU gigy (Jeeeh) U IRy (2fFE) XY % 0=

Jaf THged I I |
2 kO 3 kO
VW VWWWW\—0 X
+
4V i Vy
© = v
oY
o7 2(a)(ii)

Obtain the Thevenin’s equivalent of the network shown in

Figure 2(a)(ii), across the terminals XY. 10
2 kQ 3 kQ
“WW\~ VWW—o0 X
+
4V Ci) Vx v
oY
Figure 2(a)(ii)

b) () Tr=faRea vem &1 Fopa (3F9E) ATE TGO TG T

s3 +7s2 + 145+ 11
33+632+113+6

F(s) =

Determine the Inverse Laplace Transform of the following
function : 6

s3 +7s2 +14s + 11
g3 +652 +11s+6

F(s) =

CRNA-F-ELTE 6
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(i1)

(iii)

(¢ T3 2(c) ¥ Tt Tu vher Fen TH. g EHA H TEOH o = 45° HER
faee or W g 2 | 9rsfee Ty # g % R 98 faga (gen) ufey f 9@
g a1 2 | A wr fog 9w 31556 A ®, @ WR ufg R #1 HE

g, e areme waia i fen w2, % ynfees awn sifaw 3=
Eﬂﬁﬁﬁﬂlz

It = 0-32

s (s2 + 2:42s + 0-672)

Find the initial and final value of the current whose Laplace
Transform is given below :

0-32
s (s2 + 2425 + 0672)
fafefaa e gftstor i ga IS
2. i
41 + & =t2+2t
dt? dt

fomm T 2 6 §(0 ) = 4 3R (gﬂ ——2 %1

0 -

I(s) =

Solve the following differential equation :

2. s
Q+gl-=t2+2t
dt2 dt

Given thutil0 =) =4 and [9] __9.
at )y

gftrferd i |

CRNA-F-ELTE

200V
50 Hz° R

=7 2(c)
7
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Q3. (a)

CRNA-F-ELTE

A single phase AC bridge rectifier as shown in Figure 2(c) is operating at
firing delay angle a = 45°. The thyristor T3 gets damaged and behaves

as an open circuit. Calculate the value of load resistance R if load
current is 3:1556 A.

200V
50 Hz * #

Figure 2(c)

= 3(a) ¥ wH IAFB-IESE yadw (FHina-sfer trefierr) gfuy gt
TR | ry 3 r, 3 IUE FA G LT IR HiG Y e T AR |

&7 3(a)

() weads afey (freds M) & =9 i Faafa Fife |

(i) Cg 3R Co % ®ru fo=ag smgfa (s fpaadt) & ol i syeafa
Hifsr |

8
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(iii) Sade hl dlcedl Afed A(s) 1 =S aIaTT |

(iv) Rgg=Rc=Rp=10kQ, p=100 3R [=1mA & fou neass
wfedy &1 O 1q IR |

(v) ©YUl gifEn &1 §F FW-8-%H T@d §¢ Cg 3R Cp % "W H @
Hify, wafr 2H1 foede smafoal 2o @ & @ Freeh 34B
gt 100 Hz & |

(vi) <fed 3™ &% foU i wife &1 @i HhifSu qen T @fed o g
AR 1 3T HIT |

A common-emitter amplifier circuit is shown in Figure 3(a). Neglect ry
and r, and assume the current source to be ideal.

_OV

Figure 3(a)

(1) Derive an expression for the midband gain.

(ii)  Derive expressions for the break frequencies caused by Cy and
Cc.

(iii)  Give an expression for the amplifier voltage gain A(s).

(iv) For Rgg = Rg =Ry, = 10 kQ, B =100 and I =1 mA, find the
value of the midband gain.

(v)  Select values for Cgy and C¢ to place the two break frequencies a

decade apart and to obtain a lower 3 dB frequency of 100 Hz
while minimizing the total capacitance.

(vi) Sketch a Bode plot for the gain magnitude and estimate the
frequency at which the gain becomes unity.

CRNA-F-ELTE 9
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(b)

CRNA-F-ELTE

(i)  WgYG P(s) = st + 453 + 8s2 + 125 + 15 H TSY-FIIHA UGS HT TIT
Fd gY F1a Hifwg o 7598 & e q@ oronss awafas Wi, I
qTEdfeh WA 1 ROMcHsh aRdtaesh W a1 @ | J19 & /1Y 9898 P(s)
g Weita dF o Torfied & 9m # oft feugft Sifs |

Apply the Routh-Hurwitz (R-H) criterion to the polynomial
P(s) = s% + 4s3 + 8s2 + 12s + 15 in order to determine the number of

roots, with positive real parts, with zero real parts and with

negative real parts. Also, state about the stability of the system

represented by P(s). 10
i) T (b)) ® gUT T S (Aeaeh) it an (ferug) ek w

FHiferT |

1Q 1H

—AWVWWA "U00000
+
Vm(t) (D 1F ==_ Vo(t) § 30
=7 3(b)(ii)

For the network shown in the Figure 3(b)(ii), find the impulse
response. 10

1Q 1H

WW

+
v () CiD 1F==_ V,(t)

3Q

Figure 3(b)(ii)
10
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Q4.

(c)

(a)

U 4-91, Thel Sell, 50 Hz Y01 A1 # Ry, 3 Xy & 0H HAM: 0-02 3

A 05 AW & | Afehaw FA-Mm % forw WU w1 AW qun AfeeRad
ga-amegut i feafa ® wf ofefera i | R &1 wfwg qon fem sfem
(efepet froaew) o A <fifs |

A 4-pole single phase 50 Hz induction motor is having values of Ry and

X9 equal to 0-02 ohm and 0-5 ohm respectively. Calculate the slip for
maximum torque and the speed corresponding to maximum torque.
Stator resistance and leakage reactance are to be neglected. 10

3 4(a)(@) § quTe U Home 3R T 4(a)Gi) § 97T 70 3HF IOSH Bed &
e daem &1y i ge, Fefafaa fafii @ smfen vt @ i

() &gk
Gi) e & e ugfa
(iii) TesrTenss Haow ugfa

1Q e(t)a
\ 0
VWW : v
sk u(t)
e(t) é) ks
5 0 1 &
1o 4(a)(i) a7 4(a)(ii)
For the network shown in Figure 4(a)(i) and its excitation function
shown in Figure 4(a)(ii), find the response v(t) using convolution by : 20
(1) ‘s’ domain approach.

(ii)  time domain analytical approach.

(iii) graphical convolution approach.

1Q e(t)a
vVWW 2 v
. u(t)
e(t) Cﬁ) LF s
o 0 1 &
Figure 4(a)(1) Figure 4(a)(it)

CRNA-F-ELTE 11
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b @

(i1)

Th 240 V, 50 Hz Thal shell ATYfd TG T ot = afteds gm
T 10 kW, 220 V, 37=ra: Jafoa feg g wrex i =er =1 fafia fean
ST ® | A < g wR W Faifa g 25 A, sl % gl 04 ©
g g3fF f8RI% 0-3 V/rpm 2 | 919 9R&Ed® 1 o = 50° HI0 W/ IH=H
R Sren 2 1 e il =l Y oA, SmieR § Had 9T YaTE HHEe
sHifsu |

A 240V, 50 Hz single phase supply is connected to a full controlled
converter to control the speed of a 10 kW, 220 V separately excited
dc motor. The rated current of motor at full load is 25 A, armature
resistance is 0-4 ohm and machine constant is 0:3 V/rpm. Calculate
the speed of motor when converter is operating at an angle a = 50°,
assuming continuous armature current. 10

Uh A= (ATR) 9y 6 FREE0 AEvaharsii &1 aue hife
arfer g foreht Tige™ aehieh # Sty (Sife) il & 9 |

Describe the performance requirements of a chopper circuit that
can perform the chopping functions in any modulation technique. 10

(¢) To 4(c) W gl T WA, Ip = 1 mA 3 g = 1 mA/V W %@ +H &g
AfAfd (S1E) 8 | r, F1 39& F 7

@)
(ii)

CRNA-F-ELTE

neg.de |fey F1a i |
f, %1 10 Hz W W& =g Cg &1 91 714 Hifr |
Vop
Rp = 10 kQ
oVo
—]
| CS
11
LA
%" =
Rg =6 kQ

a7 4(c)
12

Optional Province - optionalprovince.com



CRNA-F-ELTE

The amplifier shown in Figure 4(c) is biased to operate at I = 1 mA and
gm = 1 mA/V. Neglecting r,,

(i)  determine the midband gain.

(ii)  determine the value of Cq that places fj, at 10 Hz. 10
Vbp
Rp=10kQ
o V0
—
» CS

Figure 4(c)

13
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@vs B
SECTION B

Q5. (a) USH WRL-FIE S-R fFau-vaiiy 9 36 ATt fRqu-veiid W 39 au1 €9 1
@ o 5(a) § i T R | w9 fRerw-weia % il 9w v 89 e @

®Y 1 JARGY HIfSu |
S
Qg
C
R Q
» I | I
1 : I
CLK
1 2 3 4

>t

I ] I

N | I |

| I |

I I |

S : i

| I
| | i t,

| I |

A | I |

I I I

| I ]

| I I

R : !

I i
: : > t

I I |

: : !

e a1 &y
&7 5(a)
CRNA-F-ELTE 14
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The diagram of Master-Slave S-R flip-flop and the waveform applied to
the Master flip-flop is shown in Figure 5(a). Draw the waveform that
appears at the output of Slave flip-flop.

Master-Slave S-R flip-flop

N | | |
1 | |
I I I
CLK
1 2 3 4
>t
I I |
'S | | I
iy I ]
l i |
s : 1
I I
1; 1 >t
| | |
4 l : |
I I |
I I I
R | :
I I
: : >t
I I
I I

Input waveform

Figure 5(a)

(b) Z, =60 Q dTclt Th ATEY FIEH %Wwwsoa%wuﬁﬁu%
Y A<wg Bl 8 | Z;, 1 9H F1q I |

An ideal lossless % extension line of Z, = 60 Q is terminated with a load

resistance of 60 Q. Find the value of Z;,, .

CRNA-F-ELTE 15
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(c) TH Fa-spen T WX H 40 kW Wfs < Imgfd 1 o1 @ B, qEgER R §
1-5 kW wfeh &1 &t 2 | 5@ wdor 0-04 pu &, @ U & a9 21 9 3e97 g
(S92) Fifes wifer 1 o hifse | afe Iwfe Hiet i wfa = @ de wfady
<! HEIAT § Jedehlfereh A % 40% qh H H T AT, a1 Fel-3mgo] 9 R
B ! yafafda 9 &, 39 g Wik 1 7= 11 8 2 9ife udv 71 g
917 uNY &M &1 0-8 kW HH ofife |

The power supplied to a 3-phase induction motor is 40 kW and the
corresponding stator losses are 1-5 kW. Calculate the net (shaft)
mechanical power developed and the rotor Cu loss, when the slip is
0-04 pu. What will be the net power developed if the speed of the above
motor is reduced to 40% of the synchronous speed by means of external
rotor resistance, assuming the torque and stator losses remain

unaltered ? Friction and windage losses may be assumed to be 0:8 kW. 10

(d) T ATEH 50 sin (2n x 105 t) 1 Tk FF HGd Hha 10 sin (2n x 500 t) &
BN AW Higer fohan sirar 7 | Fuifa Hifsw .
(i)  HIgeH Yok
(i) YoIH RS d AR H AW
(i) AT o fowan
(iv) 500 Q ¥R @l yea qui Witk
(v) q91 g TaeH H1 @ FHIfST |

An audio frequency signal 10 sin (27 x 500t) is used to amplitude
modulate a carrier of 50 sin (2n x 105 t). Determine : 10

(1) the modulation index

(ii)  the amplitude of each sideband frequency
(ii1))  the bandwidth required

(iv)  total power delivered to the load of 500 Q

(v)  and draw the frequency spectrum.
CRNA-F-ELTE 16
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Q6.

(e)

(a)

(b)

e fE-ugn Srersd % T um 1, 9 1, % A e wew E
I; =2V, -V,
Io =-V; +2V,

FATTshH o R F Heht It 1T T |

For a two-port network, the currents I; and I, are as given below :
I, =2V, -V,
12 =—- V1 + 2V2

Find the transmission and hybrid parameters of the network. 10

H@ﬁ@WﬂﬁE:BOcos(mt—z)axV/m@HT(?F{

W(p=p0,8=480)ﬁmz=0q'{zmél

(i)  TUEdH U (1), JE01 IO (1) 9 TATH a0 F91d (S) 1 °H i
Hifsm |

(i) Efda forpa-a= 9 greehia & i ToE hife |

The plane wave E = 30 cos (ot — z) ay V/m in air normally hits a lossless
medium (p = pg, € = 4gp) at z = 0.

(1) Find reflection coefficient (I'), transmission coefficient (1), standing
wave ratio (S).

(ii)  Calculate the reflected electric and magnetic fields. 20

a3 6(b) § 2ufe Uyl Frss (3% Teie) % e Feea L, urfar ¢ @
I U &1 "A fufor fifse | gfey K Few deed 16V,
ot Seea 4 v, 3 Sl deear (FwR) 30 mV ? | Fames (Tgeae) &1
waTeE 20 kHz feafam smgfa @ 2ar @ 9 Sehcd § S0IRR SiHw 91/ H
qH 075 AR |

L
+c%—fmw > o
V=16V =g R | Va=5V
-0 ' v

=7 6(b)

CRNA-F-ELTE 17
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Determine the value of inductance L, capacitance C and duty cycle of a
buck regulator shown in Figure 6(b). The input voltage is 16 V, output
voltage is 4 V, and ripple voltage (peak-to-peak) is 30 mV. The regulator
is operating at 20 kHz switching frequency and peak-to-peak ripple

current in inductance is 0-75 A. 20
L
+ O——00000 >t + &
V=16V el oap| Va=56V
_czl f— v
Figure 6(b)
() T=7 6(c) # =wiiut 7u qfgy & steamigu v i ggEar ¥ 5 Q gfdly ®
Jieedl V&1 HH F1d $ifse |
100
VWV
+

2A() v3s50Q 20 CD‘lA

fer 6(c)
Using the superposition theorem find the voltage V' across the 5 Q
resistance in the circuit as shown in Figure 6(c). 10
10 Q
VWWW\
+
2a(1) v3s5Q 20 CT 4A

Figure 6(c)
CRNA-F-ELTE 18
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Q7. (a) UH fFishem, 5 kW, 440 V, 6 g9, /1 Tfoa qedehlicts AL &1 qREe
Fruif@ 0-8 wvemdft w1t UM W a1 8 | Wil % W & Tiallg F10F 7 3R
qoashifereh fqama 6 Q& | Fr=faRaa &t mom Shifr

() g R R q-3T0 R0

(i)  formdor so-mept

(i) 314 Frgifa ga-meel W =R 9 9 vt o

A three-phase, 5 kW, 440 V, 6 pole, star connected synchronous motor

having negligible stator resistance and synchronous reactance of 6 Q is
operated at 0-8 rated power factor lagging. Calculate the following :

(1) Torque angle at full load
(ii)  Pull-out torque

(iii) Armature current and power factor at half the rated torque
(b) X 3R Y3 Tad Agfeas qiad &, s wifehdr ovc wom e for mu .
1
£ ) = {E ~2<x<2 & fou

0 3=
R
-3y -
fY(y)={Ae 0<y< %ﬁm_
0 37T |
G) A fuifa i |

(i) Z = 38X + 4Y 1 URehdl 9cd ®eid fHuifa $Hifse |

X and Y are two independent random variables with probability density
functions given by

1
fx(x)z{z for -2<x<2

and

Ae™®  for 0<y<oo

o]

(1) Determine A.

0 otherwise.

(ii)  Determine the probability density function of Z = 3X + 4Y.

CRNA-F-ELTE 19
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Q8.

(c)

(a)

(b)

Tsh éﬂH=(2pzap+32 sin(palp—4pcosnpaz)A/mElﬁ'cIHWTsﬁ
z=1, 0<p<2m, 0°< ¢ < 45° gR gfowfyg B, & fou ©em w89 & 2F
q&fl 1 Yoo i |

Evaluate both sides of Stokes theorem for the field

H = (2pz a, + 3z sin ¢ a, — 4p cos ¢ a,) A/m and for the open surface
defined byz=1, 0 <p <2m, 0°< ¢ < 45°.

(i) 7 T (ShS HIHex) 3 .= &), nfom i sreiyonferi § semm
gfga 3w W Hifs |

Differentiate between the functions of Decade counter and BCD
counter with example.

(i) o 6 & q UMH ekl & I HA + fau NHH. doEl F
T 1 INW 15T | 30 Fioeh hl wEAgomed 1 it Iemw afzd
=T i |
Draw the diagram of cascading BCD adders to add two three-digit

decimal numbers. Also explain the function of this adder with
suitable example.

(i) Uk SuEdH.-va.H. (DSB-SC) Uhd, fomeh @ (Afsd) 1 wfw
wagHl (TR Waed) e o3 8(b)G) H ewiEm W R, Uk @ I
aifgsk 8 IfYa o ST @ | Hew @ d R 4 kHz 991 9@
g 200 kHz 2 | wigfera 7@ i sitwa wifs 10 W wd g¢, i
%1 frfa Hehd-1d 19T 19 HIfAT |

i

PSD| 10-6 w/Hz

— 400 400 f (kHz ®)

=7 8(b)(i)

CRNA-F-ELTE 20
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x(t)

CRNA-F-ELTE

A DSB-SC signal is transmitted over a noisy channel, with the
power spectral density of the noise being as shown in
Figure 8(b)(i). The message bandwidth is 4 kHz and the carrier
frequency is 200 kHz. Assuming that the average power of the
modulated wave is 10 watts, find the output signal-to-noise ratio
of the receiver.

(i1)

PSD| 10-6 w/Hz
—
— 400 400 f (in kHz)
Figure 8(b)(i)

o= 8(b)(ii) ¥ TTT T T o Gyl T HeW x(t)

x(t) = A cos 2n f t
g afefya feman mm 2
e de § fans e i afsy e @ 9 ds famm w, &
£, < W2 | T%g W@ n(t) %1 f3-urvd Wit Wzt e %NO% | y() &
Hohd - 9T 1 gt il |

d d IGi=Reitc)
dt dt | e y(t)
n(t)
a7 8(b)(it)

2]
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Consider the system shown in Figure 8(b)(ii). The signal x(t) is
defined by :

x(t) = A cos 2n ft

The low-pass filter has unity gain in the passband and bandwidth
W, where f, < W. The noise n(t) is white with two-sided power

spectral density % Nj. Determine the signal-to-noise ratio of y(t).

| d d Low-pass
x(t) dt dt filter

A 4

n(t)

Figure 8(b)(ii)

(¢)  Th 2400/240 V, 10 kVA, 50 Hz 9Ntz i I8 8 153 W 91 g0 YR W
Tl AW 71 224 W R | fFrefafea ar = & g % fow ot feam zemn
T I : 259% sIftym 2 52 % fow, i ur 6 W % faw, ard w8 =W &
fou, weh-=herE R 4 52 % fou, fomn fordft & 4 =% & forw | wsft o
7Tk U W & |
A single phase transformer, 2400/240 V, 10 kVA, 50 Hz has core loss of
153 W and full load copper loss of 224 W. Find all day efficiency for the
following loading cycle : 25% overload for 2 hours, full load for 6 hours,

half load for 8 hours, quarter load for 4 hours and no load for 4 hours.
All loads are at unity p.f.

CRNA-F-ELTE 22

Optional Province - optionalprovince.com

10

10



