PRESIDENCY UNIVERSITY
BENGALURU

SCHOOL OF ENGINEERING

TEST 1

Sem & AY: Odd Sem 2018-20
Course Code: ECE 302
Course Name: POWER ELECTRCONICS

Program & Sem- B.Tech. (ECE) &V

Date 01.10.20189
Time: 2.30 10 3.30 PM

Miax Marks: 4

C,J

Weightage: 20%

instructions:
) Read the question properly and answer accordingly.

i) Question paper consisis of 3 paris,
(it} Scientific and Non-grogrammable calculaiors are permiited.

Part A [Memory Recall Questions]
Answer bolh the Questions. Each Question carries four marks.

1. Whatl is power electronics?

slectronics?

2. Menticn any four power semiconductor devices?

(C.ONO.1)

Part B [Thought Provoking Questions]
Answer both the Questions. Each Question carries six marks.
ircuit will protect SC

Justify how Snubberc R against high

(2Gx4M=80)

Wi ?e the advantages and disadvaniages of power
(C.ONGC.1) [Knowledge]

iKnowledge]

(2Qx6M=12M)

gv/dt voltage?

(C.O.NO.1} [Comprehension]

4. Why series connection of two or more SCRs is needed? What is the

fechnicai cifficulty

we gncounfer while connecting SCRs in series? How do you overcome this difficulty?
(C.O.NO. 1} [Comprehension]



Part C [Problem Soiving Guestions]

Answer both the Questions. Each Question carries ten marks. (201 ORi=200)

5. The swiiching characteristics of power BJT shown in Fig.1. The parameters are

“x”cc:ZGGV, VGE(SELQ:Z\Iz écggzg,f}m!\, §C{sat)=80;’t; VBE(Sat):ZES‘J? ig‘:&‘fi,, 'id“—-‘Q/@;jS,
=0.9us, ,=5us, ¥=3.2us, duty cycle (§)=50% and switching frequency (f) is 10KHz.
Skeich the instanianeous power curve due {o coliector current and determine average

power i0ss {Pavic) due to coliector current?
(C.C.NO.1) [Application]

I

[&}]

. The power BJT circuif shown in Fig. 2. is specified 1o have § in the range 1010 45, the
ioad resistance Rc=100, Vee=2C0V, Vee=10V. I Viogea=1V and Vegeay=1.5V.
Deatermine Rg that resuits in saturation with an ODF of 67
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-7 SCHOOL OF ENGINERRING

Semester: V

Course Code: ECE 302

Course Name: Power Electronics
Branch & Sem: ECE &V

SET A

Date  01-10-2019
Time 2.30-3.30 PM
Max Marks 40
Weightage. 20%

Extract of question distribution [outcome wise & level wise]

- Memory recall Thought
: : Lo} : .
UniUModule | e | provoking fype | Problem Solving | Total
Number/Unit [ [Marks allotted]| [Marks allotted] | type - Marks
Q.NO | C.O.NO | | | |
/Module Title ‘ Bloom'’s Levelsé Bloom's Levels | [Marks allotted] |
EE . o o R
1 Module1/ : | 04 ‘ L2 | ‘vrwi‘wfﬁﬂ 04
Introduction, | | | . i : I\
PowerBITand | | |
SCR A - o
. R e e
1 Module1/ - |04 | L2 | T | o 04
Introduction, f | | o S |
Power BJT and | | i | i | i |
SCR N | A
1 Woduet/ | o o 06
Introduction, l |
Power BJTand | | | | { | o
SCR R
i | | ! : i 1 | | |
1 Modued/ | oell2 | | T 06 |
Introduction, = | IR I I






. Power BJT and
SCR

5 1 Module 1/ I D R [ R R R T0
Introduction, | ! | = ; ? ?
Power BJTand = |

SCR

6 i Modulel/ LT 2 0
Introduction, r ; : |

Power BJT and | o L

SCR

T T T LT T T T I e

Total | 40 08 | 12 20

K =Knowledge Level C = Comprehension Level, A = Application Level
Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.

[i hereby certify that All the questions are set as per the above guide lines. DR.
Sreenivasappa BV |
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Annexure- Ii:

Format of Auswer Scheme

SCHOOL OF ENGINEERING

SOLUTION
Semester: V
Course Code: ECE 302
Course Name: Power Electronics
Branch & Sem: ECE &V
Part A
Q No - )
Solution

1 Power electronics is an apphcatmn of solid state electronics for
the control and conversion of electric energy.

| Advantages: High reliable, efficieney, low losses, compact

| Disadvantages: Introduces harmonics into the source as weil |
_as load, electromagnetic interference |

2 USCR, Power BJT, MOSFIET, GO

Date. 01-10-2019
Time: 2.30-3.30 PM
Viax Marks 40
Weightage: 20%

(2Q N 4M 8 Marks)

" Max. Time |
Scheme of j required for

. Marking each Questmn
E"mv 02 , C 02min |

01

01
. oo B2min
: Each 01 i 42 min

| mark (04) |

e gl
3 If the rate of rise of forward voltage —Ef is high then resultant

Part B

Solution

high charging current can turn-on the SCR even when gate |
voltage is zero. This can be avoided by using a Snubber circuit
connected in parallel with the deviee as shown in Fig. L.

siubher cireuit

fie. 1.

The Snubbu~ circuit is a scrics‘ Lombination of resistance Rs

(20N 6M 12 Marks)

Seheme of | Max. Time %
Marking = req uired for
[ each Question
S _f SUDN S SR, 9 V.‘,A,....M..__
i . 10 min
P 0101461 }
t i
| . ;
! 0z
| !
!
¢ I
| |
|
i
1
01

!
l
'
i

e b







| cquai to Vs. When SC R is oo O discharges througin SUR und

| sends current cquai to E-
¢ R

more SCRs in series.

blocking will not be equal by each SCR.

of value R paraliel to each SIR

this voltage with one SCR, then it is essential to connect two or

4+ | When the mput v Oltaoe is lurge and if it is not possible to block |

|
i

Due to variation in the leakage current in cach SCR, the v oimue

To overcome this problem it is necessary to connect a resistor

(20 x 10M

. Scheme of

02

42

02

Marking

Max. Time
required for
- cach Question

10 m in

20 Nlarks)

Part ¢
QNo |
Sotution
5 f=10KHz T=1/f=1/10K11z= l(}()ps =0T ——‘50;&5 =t
Power loss due to Ic
Power loss due to ta (Pw): Pu= 0.5(ta/T)=0.002W
Power loss due to t (Pu): Pu= (2/3)4000(t/T)=24W
Power loss due to tu (Pw): Pu= 166(G/T)=77.920, =li-
1 (tatte)= S0ps-(1.3pus)=48.7us
| Power loss due to i (Pw): Po= 166(L/T)=8W
Power loss due to tr (Pu): Pu= (2/3)4000(t/T)=85.33W
Power loss due to to (Pw): Pro= 0.5(t/T)=0.209W, t;=t2-
(ts+t)= S0pus-(8.2pus)=41.8us
Pvic= PurtPutPut PutPurPu=195.461W _ ‘
6 I wehmeRy = Yun” Tptisas

I

_10-15 _ 10-15 _ 85

= = = (.711840
Ig Ig 11.94

ODF =

Ig(sat)
Fromthis Ip = IB(sat)X ODF
15 =1.99X6 = 11.944

01
01
01
Ut
0t
01
01
01

42
42
02

20 min

i
B et

17 min
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dumtimn.  PRESIDENCY UNIVERSITY
BENGALURU

SCHOOL OF ENGINEERING

TEST 2

Sem & AY: Odd Sem 2019-20 Date: 19.11.2019

Course Code: ECE 302 Time: 2.30 PM to 3.30 PM

Course Name: POWER ELECTRONICS Max Marks: 40
Program & Sem: B.Tech.(ECE) &V Weightage: 20%

Instructions:
() Read the question properly and answer accordingly.
(i Question paper consists of 3 parts.
(ifi) Scientific and Non-programmable calculators are permitted.

Part A [Memory Recall Questions]
Answer both the Questions. Each Question carries four marks. (2Qx4M=8M)

1. What is AC voltage controller? Give the classification of AC voltage controllers?
[4M] (C.O.NO. 1) [Bloom’s level-L2]

2. What is the difference between semiconverter and full converter?
[4M] (C.O.NO. 1) [Bloom's level-L2]

Part B [Thought Provoking Questions]
Answer both the Questions. Each Question carries six marks. (2Qx6M=12M)

3. A 1-® half wave AC voltage controller has a resistive load of R=6Q and input voltage
Vs=230V, 50Hz. The thyristor switch is triggered at an angle of a=1/2. Determine (i) RMS
output voltage (i) Input power factor (jii) Average input current?

[6M] (C.O.NO. 1) [Bloom’s level-L2]
4. A 2KW heater is connected across a 1-®230V,50Hz, supply through an SCR. If the

delay angle a = % Calculate the power observed by the heater element?
[6M] (C.O.NO. 1) [Bloom’s level-L2]



Part C [Problem Solving Questions]
Answer both the Questions. Each Question carries ten marks. (2Qx10M=20M)

5. The step down chopper has resistive load of R = 100, the dc input voltage V., = 200V
and voltage across the chopper when it is ON V., = 2V. If the chopping frequency f =
1kHz and duty cycle is 70% determine (i) Average output voltage (i) RMS output voltage
(iii) Chopper efficiency (iv) Effective input resistance (v) RMS value of the fundamental
component of the output voltage? [10M] (C.O.NO. 1) [Bloom'’s level-L.2]

6. A 1-® ON-OFF AC voltage controller has a resistive load of R=10Q) and input voltage
V=120V, 50Hz. The thyristor switch is ON for 25 cycles and OFF for 75 cycles. Determine
(i) RMS output voltage (ii) Input power factor (iii) Average current of thyristor (iv) RMS
currents of thyristor? [10M] (C.O.NO. 1) [Bloom’s level-L2]
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GAIN MORE KNOWLEDGE
REACH GREATER HEIGHTS

Semester: V
Course Code: ECE 302

Course Name: Power Electronics

Branch & Sem: ECE & V

Date: 19-11-2019
Time: 2.30-3.30 PM
Max Marks: 40
Weightage: 20%

Extract of question distribution [outcome wise & level wise]

Q.NO

C.O.NO

Unit/Module
Number/Unit

/Module Title

Memory recall
type

[Marks allotted]

Bloom's Levels

Thought
provoking type

[Marks allotted]

Bloom’'s Levels

Problem Solving
type

[Marks allotted]

Total
Marks

Module2/ AC
voltage
controllers

04 | L2

04

Module2/
Controlled
rectifiers

04 | L2

04

Module2/ AC
voltage
controllers

06 | L2

06

Module2/
Controlled
rectifiers

06 | L2

06

Module3/ DC
choppers

10 | L2

10







2 Module2/ AC 10 L2 10
voltage
controllers

Total 40 08 12 20
Marks

K =Knowledge Level C = Comprehension Level, A = Application Level
Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students must
be able to attempt and finally 20% of the questions must be such that only the bright
students must be able to attempt.
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Annexure- II: Format of Answer Scheme

Semester; V

Course Code: ECE 302

Course Name: Power Electronics
Branch & Sem: ECE & V

«,‘2’ SCHOOL OF ENGINEERING
==
SOLUTION

GAIN MORE KNOWLEDGE
REACH GREATER HEIGHTS

Date: 19-11-2019
Time: 2.30-3.30 PM
Max Marks: 40

Weightage: 20%

Part A (2Q x 4M =8 Marks)
QNo Max. Time
Solution Scheme of | required for
Marking each Question
1 AC voltage controllers (ACVC) are power electronic 02 02 min
converters that convert fixed AC to variable AC without
changing frequency.
There are two types in ACVC (i) ON-OFF ACVC (Integral 02
grade ACVC) (ii) Phase angle ACVC - (ii.a) 1-® ACVC (ii.a.1) 02 min
Unidirectional ACVC (Half wave ACV() (ii.a.2) Bidirectional
ACVC (Full wave ACVC) (ii.b) 3-®@ ACVC (ii.b.1)
Unidirectional ACVC (Half wave ACVC) (ii.b.2) Bidirectional
ACVC (Full wave ACVC)
2 Semiconverter operates in first quadrant where output voltage 02 02 min
and current are positive and hence output power is positive,
Full converter operates in first and fourth quadrants. In first
quadrant output voltage and current are positive and hence
output power is positive and in fourth quadrant output current 02
is positive but output voltage is negative, hence output power
is negative
Part B (2Q x 6M = 12 Marks)
QNo Scheme of Max. Time
Solution Marking required for
each Question
3 Vi = V2V, =325V 01 10 min
@ Vorms = 7= [2m — o+ 2122 = 199,18V 02

(i) PF=PF=""=0.86

s

01







i) Voae = 2(cosa—1), Ing = fode = _g 624 02
4 Vi, =V2 -230 = 325V 01 10 min
: sR=Ys_ Vs _Vs_ 2307
Heater resistance is R = P (5_0) = Py 2000 = 26.45Q 02
N
2 2
The power absorbed by the heater is P;, = Yorms . (1549%)" _ 01
R 26.45
907.65W
Vi in2
Where  Voppg =% |m—a + —— =154.94V 02
Part C (2Q x 10M =20 Marks)
Q No Scheme of Max. Time
Solution Marking | required for
each Question
5 k=07 20 min
B Voae =k(Vs—-V,) =138.6V 01
()  Vorms = VE(Vs —V,,) = 165.65V 01
—V.,)2 -
iy P, ="0YN = 2744 28w  pg = e 02
2772W 7 =2t=0.99 01
. _Vs_ Vs _ Vs _ VR
(iv) R;= T Tog y_,;gg = e 14.43Q 02
v) The compact trigonometric Fourier series
expansion for the output voltage waveform is given
by
o 01
aO .
Vo(t) = > + Z VonsSin(nwt + @,,)
n=1
aZ+b2
Where v,,, = [~ =RMS value of the n'" harmonic







2 T
a, = -1—,] v, (t)cos(nwt)dt
0

2 T
b, = 7,[ Vo (t)sin(nwt)dt
0

To find out RMS value of the fundamental component of the

output voltage put n=1 in v,,,

a? + b? —29.97)2 + (41.25)2
vy = [P )+ ( ) _ /12998817 02
2 2
= 36.05V
- _ __m _ 25 12 min
Vin = V2V, =169.7V , k = ——=—=0.25 01402
)] Vorms = Vs\/-lE =60V 02
(i) PF=vk=0.5 01
_ MV _
(lll) IAT]. = e = 1 35A 02
ViV

(iV) IRTI = T = 4.24A

02
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PRESIDENCY UNIVERSITY
BENGALURU

AN MORE KNOWLEDGE
REACH GREATER HEIGHTS

SCHOOL OF ENGINEERING

END TERM FINAL EXAMINATION
Semester: Odd Sem. 2019 - 20 Date: 23 December 2019
Course Code: ECE 302 Time: 9.30 AM t012.30 PM
Course Name: POWER ELECTRONICS Max Marks: 80
Program & Sem: B.Tech (ECE) & V (DE-II) Weightage: 40%

Instructions:

(i) Read the all questions carefully and answer accordingly.

(i) Question paper consists of 3 parts.

(ifi) Scientific and Non-programmable calculators are permitted.

Part A [Memory Recall Questions]

Answer all the Questions. Each Question carries 2 marks. (10Qx2M=20M)
1. What are the applications of power electronics? (C.0.No.1) [Knowledge]
2. Mention various types of power converters? (C.0.No.1) [Knowledge]
3. What is the role of Snubber circuit in SCR? (C.0.No.1) [Knowledge]
4. What is inverter? (C.0.No.4) [Knowledge]
5. What is the range of output voltage in step-up chopper? (C.0.No.3) [Knowledge]
6. Classify control rectifiers? (C.0.No.2) [Knowledge]

7. What is the advantage of single phase full converter over semiconverter?
(C.0.No.2) [Knowledge]

8. Write the output voltage equation for 1-® half bridge inverter? (C.0.No.4) [Knowledge]

9. Specify the reverse blocking voltage across each device in half bridge inverter?
(C.0.No.4) [Knowledge]

10. Mention the applications of AC voltage controller? (C.0.No.2) [Knowledge]
Part B [Thought Provoking Questions]
Answer all the Questions. Each Question carries 6 marks. (5Qx6M=30M)

11. If two bulbs of 100 W and 150 W are connected in series across a 230V AC power supply.
Specify which bulb glow brighter and why? (C.0.No.2) [Comprehension]

Page 1 of 2



12. Explain how 1-@ full bridge inverter can be used as step down chopper?
(C.O0.No.4) [Comprehension]

13. How do you generate two pulses per half cycle in single pulse width modulation?
(C.O.No.4) [Comprehension]
14. Explain how power flow can be controlled in both direction in chopper?
(C.0.No.3) [Knowledge]

15. In power electronics, explain how low power circuit is isolated from high power circuit?
(C.O.No.1) [Knowledge]

Part C [Problem Solving Questions]
Answer all the Questions. Each Question carries 10 marks. (3Qx10M=30M)

16. A step up chopper has an input voltage of 220V and an output voltage of 600V. if the non-
conducting time of the chopper is 100us. Calculate the pulse width. In case the pulse width
is divided into two equal parts for constant frequency operation. Find the new output voltage.

(C.0.No.3) [Comprehension]

17. The half wave controlled rectifier has a purely resistive load of R and the delay angle is a =
/3. Determine (i) n (ii) FF (iii) RF (iv) TUF (v) PIV (C.0O.No.1) [Comprehension]

18. The 1- @ half bridge inverter has a resistive load of 10Q and the DC input voltage is 24V.
Calculate (i) RMS output voltage (ii) Fundamental component of the output voltage (iii) First
five harmonics of the output voltage (iv) Fundamental power consumed by the load (v) RMS
power consumed by the load. (C.0.No.4) [Comprehension]

Page 2 of 2



SCHOOL OF ENGINEERING

END TERM FINAL EXAMINATION

Extract of question distribution [outcome wise & level wise]

Memory recall

Thought

Q.NO | C.O.NO| Unit/Module type provoking type Pr.oblem Solving | Total
(% age Number/Unit [Marks allotted]| [Marks allotted] type Marks
of CO) | /Module Title | Bloom’s Levels| Bloom’s Levels | [Marks allotted]

K C A
1 1 1 2 2
2 1 1 2 2
3 1 1 2 2
4 4 4 2 2
5 3 3 2 2
6 2 2 2 2
7 2 2 2 2
8 3 3 2 2
9 4 4 2 2
10 2 2 2 2
11 1 1 6 6
12 4 4 6 6
13 4 4 6 6
14 2 2 6 6
15 1 1 6 6
16 3 3 10 10
17 1 1 10 10




18 4 4 10 10

Total Marks 32 48 80

K =Knowledge Level C = Comprehension Level, A = Application Level
Note: While setting all types of questions the general guideline is that about 60%

Of the questions must be such that even a below average students must be able to
attempt, About 20% of the questions must be such that only above average students
must be able to attempt and finally 20% of the questions must be such that only the
bright students must be able to attempt.

| hereby certify that all the questions are set as per the above guidelines.

Faculty Signature:

SR I AV B
Reviewer Commend: Y

(1 Foenddy NS Lgmak

(2) "D buyn % Maxv¥. )
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Course Code;
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SCHOOL OF

ENGINEERING

REACH GBLATER HEIGHTS

Odd Sem. 2019-20
ECE 302

Course Name: POWER ELECTRONICS
Program & Sem: B.TECH &V

SOLUTION

Date: 23.12.2019
3 HRS
Max Marks: 80

Weightage: 40%

Time:

Part A

(10Q x 2M = 20Marks)

Q No Max. Time
Solution Scheme of | required for
Marking each
Question
1 - 2 3min
Commereial 8
Adyertising, beating, air 1“‘!“**“‘“‘
cotnditioning pawer supphies Tadustyial fursuces,
cerapater, effice equipasent, blaners and fitns.,
ehes aters, Baht dimonr, patips ?“‘3 X
Acraspace gainteryuptifde pow er supplies, SOMpPrenen., indasirial
ATFEr Sl posers aystent central refrigeration Basers fransfermer tep
Spaps shuttle power supplies changers, rolling milhs,
Satettite povwer supplies teatile miths, coment
wmifls, weldion
Utility Systems
Figh voltage DO Residential
Transmissian, Excitation Ay condittoning,
wvateon, Static clreait canking, lighting,
breakers, fuas and boller feed refrigertors, elevtrice
PHOpA. OPPOIHNIIeY CRerRy deor apeners, dryers,
systouss (sadar, wind} Transportation ' fans, ?'"“ff",m
‘Fraction conteol i elceteic vehicles, “f; ':‘mf( b u: ‘,m:"
eleetric Incomatives, frofley huses, ¢ ‘t’:.mf}“ “;;s ","'j )
subsays, mutemeotise glectronios rachine, foak nixers
. 2 3min
2 Uncountrolled/
Controtled rec(iﬁer})
AC voltage controllersd  Static switches  |DC choppers
Cycloconverters
C/ Inverters \')
3 This can be avoided by using a Snubber circuit connected in 2 3min
parallel with the device as shown in Figure
Snubber circuit
¥
R, Cs
l T V‘ l l
+ ' b
Y RS V,




The Snubber circuit is a series combination of resistance Rg
and capacitance Cs. When SCR is off Cs charges to a
voltage equal to Vs. When SCR is on Cg discharges through
SCR and sends current equal to % .
hY
4 [nverter is a power electronic converter that converts fixed 2min
DC input voltage to a symmetrical AC output voltage of
desired magnitude and frequency. Inverters are also known
as DC-AC converters.
5 | Vo=Vs/(1-K), if K=0 Vo=Vs 4min
If if K=1 Vo=
6 Comtrolied Recufiors 4min
$ - Controlted Beatifion 3ep Canralled Rectifions
1 l l Somie as - Controlted Rectitiors
Sevm Converter Full Converter Pual Converter
7 Power flow is in both the direction i.e. from source to load and load 2min
to source
8 Vo(average) = 0 and Vo(rms) = Vs/2 1min
9 reverse blocking voltage across each device in half bridge 2min
inverter is Vs/2
10 | These are used in (i) Transformer tap changer (ii) Induction 1min
heating (iii) Light intensity control (iv) Speed control of
induction motor.
Part B (5Q x 6M = 30 Marks)
Max. Time
Solution Scheme of Marking | required for
Q No
each
Question
P100W=V2/R100W , R100W=529 Q and R15QW=352.66 Q 15min
11 | = 230/(881.66)=0.26
Power loss due to 100 W and 150 W
P1oow= ? Rioow = 36W
P150W= |2 R150W= 23.83W
Hence 100 W bulb glow brighter than 150 W bulb
L) 15min
12 V{}E“""l
et 39
Yy T

Vooo—]

In the above figure to operate single phase full

bridge inverter turn-on both Q1 and Q2 at a time and




turn-off both Q3 and Q4 and vary the duty cycle

13 15min
13l
\p
Vodot Lo
ik & [ l L ¢l
Vo,
AL : . : »L_l L_J xz
14 Power flow in both direction in chopper is done using 20min
class C chopper
i‘)l
C I
¢——— Ch, : i
€3
+ IB gk
s ' C
Ve Ve v, x Vo
51 ¢hy D, %L
\lg ——
» » L
To—
S—
15 | In power electronics the control circuit works at lower 15min

voltages and currents (low power) and the power
converter works at higher voltages and currents
(high power). The control circuits are easily damaged
if exposed to high power. Hence, isolation is
necessary between control circuit and power

converter to protect control circuit from high power.

There are two ways of isolation (i) Pulse
transformers (ii) Optocouplers




r

Control
cirenit

Y=

Optocoupler

=

PartC (3Q x 10M = 30Marks)
Max. Time
Q No Solution Scheme of Marking | required for
each Question
The relation between input and output voltage for 20min
16 _
step up chopper is
02
1
Vo =1 [1 - k]
k =0.63
But k = % The pulse width of the o/p voltage is t; =
Kkt 0.63 X100X107° 02
— =2 2R -
KT = kty + kty = —2 = —==———— = 170us
T=1t;+t,=170us + 100us = 270us
If the pulse width is divided into two equal parts
t; = 1-“2_1 = 85us
For constant frequency chopper T remains constant 02
and hence T =t] +t}
t; =T —t; = 270us — 85us = 185us
, 02
New duty cycle k' = 2 = 22 — 3148
T 270us
The new output voltage is
V’—V[ ! ]—220[ ! ]—32107V 02
R V) 1-03148] ~°7
17 . 2 02 20min
. Podc Pode Vode 2 -%(1+cosa)
(I) n:Pd:Pd:(Vd): V2 sin2a -
oac orms orms m
m n—a + 2




0.2833

(i) FF = -2 = 187

odc

02

02
(i) RF =121

02
()  TUF =0.1432
y 02
(ii) PIV =V,

18 Vs =24V, R = 10Q 20min
(i) Vorms = Yzi =12V 01
(i) v,y = 0.45V; = 10.8V 01

12V

(i) We have v,, = ﬁn—; V,3 = 3.6V, 06
Vs = 216V, vy, = 154V, v, = 1.2V,
Uoll - O.98V

2
(V) Poy =2 =11.664W 01
2
(V) Popms = 22 = 14.4W 01
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