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Problems on Rectifiers
Important mathematical expressions on rectifiers:

1. Half wave rectifier
vi(t) = Vpsinwt
i mSinwti(t) =1
Where, Vi, and I, are instantaneous values or peak values of input voltage and current

respectively, o is the input signal frequency in rad/sec. w = 2mf, f is the frequency of
the input signal in Hz.

Case(i): If diode and transformer are ideal. i.e., Ri=Rs=o0.
Given Vm, find I

In
I =
bc =
YV
Vpe — - T lhe xRy,
In
Irms = 2
Vv
Vims = _Zm or I ms XRy
Vvz oo —y2
rms DC
Ripple factor(y) = T Ve - 1.21(Ideally)

Pnc
Efficiency (n) = x100 = 40.6% (Ideally)
AC
PIV =V

Case(ii): Non-Zero Rrand Rs=o0.
Given Vy, find I,

— m

Im :&+RL
DC o
Vbe = Ipex(RL +1p)
I = In
rms 2
Vims = IrmsX(RL + Rf)
Vi =12
rms DC
Ripple factor(y) = — 1
Ppc be I2 xR,
Efficiency () = x100 = PR x100
PAC Ems f+ RL)

PIV =V,
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I, .="2

rms 2

Vims = IrmsX(RL + RS)
Case(iii): non-zero Rs and
R¢s=0. Given Vy, find I,

I — Vim
m ¥5+RL
m
I =—
DC

T
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2 —I2

rms DC
Ripple factor(y) = i
Ppc pe I2 xR,
Efficiency (m) =~ x100 = PR x100
Pac fms s+ R
PIV=V,

Case(iv): non-zero Rrand R..
Given Vp, find I,
— _ Vm
m Re-+RsHRL

I =

DC o
Vpe = Ipcx(Re + Rs + Ry)
T
rms — 2
Vims = [rmsX(Re + Rs + Ry)
VI2 =12
rms DC

Ripple factor(y) = T

Ppc be [2 xRy,
Efficiency () =~ x100 = (RS x100

PAC Ems £+ R.; + RL)

PIV =V,

Half wave rectifier with C filter

time constant Tq = CxR|, Discharging
Vr(p - p)
Ripple factor(y) = =>
2V3fR.C Vic
Vi
pr—p)=ﬁqf
=(1—-——)V
Vpe=(1 ZtRLC) p

Where, V, is the rectified unfiltered output voltage across the load.

2. Full wave rectifier (2 diodes, with center tap

transformer) Vv

i(t) = Vmsinwt ii(t)

=1, sinwt
Where, Vinand I, are instantaneous values or peak values of input voltage and current
respectively, w is the input signal frequency in rad/sec. w = 2f, f is the frequency of
the input signal in Hz.
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Case(i): If diode and transformer is ideal. i.e., Rr=Rs=0.
Given Vp, find I,
Vi

20,

Im

Ve Irms
7 XRL
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V2 — V2
rms DC

Ripple factor(y) = — vV = 0.48(Ideally)

p
Efficiency (n) = L5100 = 81.2% (Ideally)
AC

PIV = 2V,

Case(ii): Non-Zero Rf and
Rs=0. Given Vy,, find I,

— —Vm

m Rr+RL
Ipc = 2l
pc = o
Vipe = Ipex(Re + 1p)
In
]rms = \/TE
Vims = Irmsx(RL + Rl‘)
VIiZ — 2
rms DC
Ripple factor(y) = i
Ppc pe I2 xRy,
Efficiency (n) =~ x100 = PR x100
Pac rzms f+ Rp)

PIV = 2V,

Case(iii): non-zero R and R¢=0.
Given Vy, find I,

[ =—Ym
m T R.4R.
21,
Inc = T
Vibe = Ipcx(Ry, + Ry)
lyms = 2
rms ‘\/2

Vims = [rmsx(RL + RS)

Vi =2

rms DC
Ripple factor(y) = T
Ppc pe 12 xR,
Efficiency (n) =~ x100 = PR x100
Pac fms s+ Ry

PIV = 2V,
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Ripple factor(y) = 7
DC

Case(iv): non-zero Rg
and R. Given Vy, find I,

— Vm
m Rr+Rs+RL
I 2y
c= o

VDC = IDCx(Rf + RS -+ RL)
Iy

]rms = \/_E

Vims = IrmsX(Re + Rs + Rp)
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P _ —[2 XRL
Efficiency (n) = —=x100 = [ (RDC7X100

PAC Ems i+ R + R]__)

PIV = 2V,,

Full wave rectifier with C filter
4= v.L Discharging time constantT
1 r(p—p)
Ripple factor(y) = =>
PP ) 43fR.C Ve

p

Vi(p—p) = 2R.C

Ly
Vo= =m0

Where, V, is the rectified unfiltered output voltage across the load.

CxR

3. Full wave rectifier (4 diodes, without center-tap transformer and bridge type

connection of diodes)
vVi(t) =
Vmsin
wt ii(t)
= ]
sinwt

m

Where, Vi, and I, are instantaneous values or peak values of input voltage and current

respectively, o is the input signal frequency in rad/sec.
w = 2, f is the frequency of the input signal in Hz.

Case(i): If diode and transformer is ideal. i.e., Rr=Rs=0.
Given Vp, find I,

2l
Inc = TF
Vbe ™ - T e xRy,
_In
]rms - \/2'
Vrms = — or Irms XRL
V2 .
Vv -y
rms DC
Ripple fact = = 0.48(Ideall
ipple factor(y) = ——y—— = 0.48(Ideally)

P
Efficiency () = —£4100 = 81.2% (Ideally)
AC
PIV =V,
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rms DC
Ripple factor(y) = I
Ppe ¢ I2 xR,
Efficiency (n) = x100 = be x100
Pac T#ms (2R + Ry)

Case(ii): Non-Zero Rf and
Rs=0. Given Vy, find I,

[ = m
m 2RF+RL

I Zn
DC — L

Vipe = Ipex(RL + 2Rp)

Iy
Irms = \fz v
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PIV = v,
Case(iii): non-zero rs and r¢=o0.
Given vy, find I,

_ _Vm
I =
m Rs+Ry,
2y
DC — L

Vpe = Ipcx(RL + Ry)
In
]rms = =
V2
Vims = [rmsX(RL + Rs)
vz -2

rms DC
Ripple factor(y) = I
Poc  °° 12 xR,

Efficiency () =~ x100 = PR x100

PAC l?ms s + RL)

PIV =V,

Case(iv): non-zero Rrand R..
Given vp, find Im

m 2RF+Rs+RL,
I 2
DC — T

VDC = IDCx(ZRf + R,; + RL)
I

[ =2
rms \/2
Vims = LmsX(2Rg + Rs + Ry)
2 —12
rms DC
Ripple factor(y) = T
Ppc pe [2 xRy,
Efficiency (n) =~ x100 = De x100
Pac Ifms (2R + Rs + Ry)

PIV =V,

Full wave rectifier with C filter
Discharging time constant Tq = CxR;,

V
1 r(p—p)
Ripple factor(y) = =>
PP ) 4/3fR.C Ve
p
Ly
Vpe=(1- 2R 1.C 2
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Where, V, is the rectified unfiltered output voltage across the load.

Note:

1. If primary voltage of the transformer is given with turns ratio,

calculate the secondary voltage and then convert rms value into peak value
(instantaneous value).
Example:

vp=230V with turns ratio
12:1(Np:Ns) w.k.t.
Vo _Np

v, N,
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Ns 1 — )
Therefore,v, = N XVp => (1)x230 =>19.167 V

b 12
Vs is the rms value of the secondary of the transformer.
Hence, convert into peak value.

Vm=\/2_xVS

2. If the rms value of the secondary voltage of the transformer is given,
then convert into peak value.
Example:

If Vs is 200V-0V

Vs=200V andv n = V2 x Vi=>282.84V

3. For center tapped transformers Example 1:
vp=230 V with turns ratio 12:1:12
(Np:Ns:Np) w.k.t.
Vo _ Ny
Therefore,y _ n, 1 Vs N

s XV =>(—)x230 => 19.167 V
Np 12

Vs is the rms value of the secondary of the
transformer. Hence, convert into peak value.

_ V.
Vi, 2=\/2x*5

NOTE: in the above expression, peak value is the v/ 2V, divided by two, because the
secondary voltage would be divided into two halves at upper part and lower part of the
secondary of the center tap transformer.

Example 2:
If Vs is given as 200V-0V-200V
Vs=200V and v,, =2 x V.=>282.84V

Example 3:
If Vs is given as 200V rms
NOTE: Vs is the total secondary voltage.

V.
V. =VZx— =>1412V
m 2

Example 4:

If Vs is given as 50V-0-50V peak
value Then, V,,= 50V

Example 5:
If Vs is given,, sas 100100 V peak value
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Then, V ==> _=>50V
2

m 2

Example 6:
If Vs is given as 100V peak to peak rms value

2
Then, i, = ¥ 4' => 25V

Example 7:
If Vs is given as 100V peak to peak value

Then,[(n=%=> 25V

4. If the peak to peak rms value of the secondary voltage of the transformer
is given, then convert into peak value.
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Examplei:
If Vs is 300V peak to peak rms value

V2V
V=" f=>212.13V

Example2:

If Vs is 300V peak to peak instantaneous ValueV is given

V =—=>150V i
m 2
NOTE:

1. In half wave rectifier, there is only one pulse for every complete one cycle, hence,
frequency of the output signal is same as the frequency of the input signal.

2. In full wave rectifier, there are two pulses for every complete one cycle, hence,
the frequency of the output signal is two times that of the frequency of the input
signal.

Solved Examples
P1. An ideal diode in an Half wave rectifier circuit energized by a 50V peak
sinusoidal signal. Find the DC current and voltage, rms current and
voltage across a load of 1 K ohms, also find efficiency and ripple factor.

Given data:
HWR,V,=50V,R,
= 1KQ To find:

Inc, Ve, Iims, Vims, 1 and y
Solution:

Vin
I =— =>50mA
m RL

I
[ =""=>1592mA
DC T
Vm
Vpe = =>15.92V
I

| =" == 25mA
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rms 2
Vims = 25V
- _ Pic
Efficiency(n) =
PEC

Ppc = I3c * R, => 253.44mW
Pac 5 g + R, => 625mW
n =2 => 0.405 or 40.05%
P

ac
I 2

Ripple factor(y) = \/( —) -1
]DC
y=121

P2. A diode with forward resistance of 25 Ohms in an Half wave rectifier
circuit energized by a 50V peak sinusoidal signal. Find the DC current and
voltage, rms current and voltage across a load of 1 K ohms, also find
efficiency and ripple factor.

Given data:

To find: Solution:
H WV, = 50V,R, = 1KQ, Rf = 25 Ohms

]DC' VDC; Irmsn Vrms: n and Y

[ = V'“—=>4878mA
™R+ Ry ’

=" => 15.53mA

ar

IDC

7 =
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VDC = [DC * RL => 15.53V
|
Lme = o =>24.39mA

2
Vrms = Irms(Rf + RL) = 2499V
. e _ PDC
Efficiency(n) = p

Ppc = B¢ * Ry, => 241.18mW
Py = 12 * (R, + Rp) => 609.74mW

_ Phe _
n= => 0.3955 or 39.55%
PEIC
2
Ripple factor(y) = \/( ) —1
IDC

y = 1211

P3. A diode with forward resistance of 25 Ohms in an Half wave rectifier
circuit energized by a 50V peak sinusoidal signal. Find the DC current and
voltage, rms current and voltage across a load of 1 K ohms, also find
efficiency and ripple factor. Assume the internal resistance of the
secondary of the transformer is 25 Ohms.

Given data:
HWR, Vi, =50V, RL= 1KQ, Rf= 25 Ohms, Rs= 25

Ohms To find:
IDC; VDC; Irms; Vrms; T| and Y
Solution:
I, = = =>47.61mA
R+ Rs + Rp
[ = - => 15.16mA
DC -

VDC = IDC * RL => 15.16V

m

s =" =>23.58mA

Vims = IrmS(Rf +Rs + RL) = 24.76V
PDC
PaC
Ppec = e * R, => 229.82mW
Pac = e f,(RL + Ry + Ry) => 583.81mW
n = =>0.3936 or 39.36%

Pac

Efficiency(n) =

2
) —1

[rms

Ripple factor(y) = \/( i
DC

y =119

P4. A diode with forward resistance of 25 Ohms in an Half wave rectifier
circuit energized by a secondary voltage of 35.35V rms sinusoidal signal.
Find the DC current and voltage, rms current and voltage across a load of
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1 K ohms, also find efficiency and ripple factor. Assume the internal
resistance of the secondary of the transformer is 25 Ohms.

Given data:

Solution: _
To find:
DC, Irms, Vims, N and y

~ =T

Vi = V2V, => 50V
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=Rf+ + R,

=" => 15.16mA
T

=>47.61mA

m
IDC

VDC = IDC * R[‘ => 15.16V

I
Lims = E => 23.58mA
Vims = Lims(Rf + Rg + Ry) = 24.76V
PDC

Efficiency(n) = P
ac
PDC = [ﬁc * RL => 229.82mW
Pac = Ims f,(RL + Rf + RS) => 583.81mW
n =2 =>0.3936 or 39.36%

ac
2

) —1

[I“IY]S

Ripple factor(y) = \/( 0
DC

y =119

P5. A diode with forward resistance of 25 Ohms in an Half wave rectifier
circuit is energized by a secondary voltage of 70.7V peak to peak rms
sinusoidal signal. Find the DC current and voltage, rms current and
voltage across a load of 1 K ohms, also find efficiency and ripple factor.
Assume the internal resistance of the secondary of the transformer is 25
Ohms.

Given data:
HWR, Vsemep—p = 70.7 V, Ry = 1KQ, R= 25 Ohms, Ry = 25
Ohms To find:
IDC, VDC, Irms; Vrms; n and Y
Solution:
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V2v
V. = =>50V
m 2

m

T R+R.4+R,
[n]
Ipe =2 => 15. 16mAT

Im =>47.61mA

VDC = lDIC * RL => 15.16V
s = =>23.58mA 2

Vims = Irms(Rf + R + R]) =24.76V
PDC
Pac
PDC = I]_z)c * RL =>229.82mW
Pac = s * (R + Re + Ry) => 583.81mW
n= % =>0.3936 or 39.36%

ac

Efficiency(n) =

[I'mS 2
Ripple factor(y) = \/( l—) -1
DC

y=1.19

P6. A diode with forward resistance of 25 Ohms in an Half wave rectifier
circuit is energized by a transformer of turns ration 5:1 and primary
voltage of 176.75V sinusoidal signal. Find the DC current and voltage, rms
current and voltage across a load of 1 K ohms, also find efficiency and

ripple factor. Assume the internal resistance of the secondary of the
transformer is 25 Ohms.
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Given data:

HWR, Vp(rms) = 176.75 V, R, = 1KQ, Rf= 25 Ohms, Rs= 25
Ohms To find:

I])c, VDC, Irms; Vrms; n and Y

Solution:
\" N \"

Vv =k (Since—1 = _P)
s(rms) 5 N, Vv
s

Vs(rms) = 35.35 Volts
Vi =V2V, =>50V

m

m = =>47.61mA
Ry + %q + R,
[..=""=>1516mA
DC Tt

VDC = IDC * RL => 15.16V
Lims = o =>23.58mA

2
Vims = Irms(Rf + R, + RL) = 24.76V
- _Pnc
Efficiency(n) = p

ac

Poc = IR * R, => 229.82mW
Pac = lims # (Ri + Ry + Ry) => 58381mW
n=—2%=>0.3936 or 39.36%
ac
2

rms
Ripple factor(y) = \/( —) —1

Inc

y =119

P7. A diode with forward resistance of 25 Ohms in an Half wave rectifier circuit
is energized by a 50sin314t supply. Find the DC current and voltage, rms
current and voltage across a load of 1 K ohms, also find efficiency and ripple
factor. Assume the internal resistance of the secondary of the transformer is 25
Ohms. Also find the frequency of the output signal and PIV.

Given data:

rad
HWR, v; = 50sinwt V,R;, = 1KQ, Ry = 25 Ohms, Rg = 25 Ohms, w = 314;
To find:
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P
Efficiency(n) = %

ac
Ppc = I3c * Ry, => 229.82mW
P.c = I2ms * (Ry, + R + Ry) => 583.81mW

. [DCJ VDC: [rms; Vrms, n and Y
Solution:

V; = VpSinwt => 50sinwt
Vi, =50V
Vm
= =>47.61mA
Rf + + R,

=" => 15.16mA
TT

Im
Inc

Vbe = Ipc * R, => 15.16V
[
=-_'=>23.58mA

II‘ITIS 2
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_Pnc _
n= => 0.3936 or 39.36%
PEIC
]rms 2
Ripple factor(y) = \/( —) -1
Inc
y =119
w = 2mfj,
f,, = 50Hz

fout = fin=> 50Hz.
PIV=V,=> 50V

P8. An HWR generates 30W DC power from 120W of AC input power.
(i) What is the rectification efficiency?
(ii) What happens to remaining 50 watts?
Given data:
Ppc =30 Watts Pac= 120 Watts
To find: 1, reason for lost of remaining 90W Solution:

P
n=—2%=>25%

ac
25% rectification efficiency does not implies that, the remaining oW power is
wasted in the circuit. Out of 120W, 60W for positive half cycle and remaining 60W for
negative half cycle. Also the internal resistance of the circuit affects the delivered
output. Actually, power efficiency is_sow => 509%,
60w

That is, half wave rectifier accepts only 60W input power and converts into 30W DC.
Therefore, it is appropriate to say that efficiency of rectification is 25% and not
50% which is power efficiency.

P9. Design an HWR circuit by using a transformer of turns ratio 10:1 to
supply 5V DC voltage to 1K Ohms load resistor, the diode has 25 ohms
internal forward resistance and 25 Ohms of transformer resistance. Given
data:

Ng: 5= o= = . . =N 10: ,V5V,R R 25Q, R 1KQ

To find:

Solution:
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10 25+ 25+ 1000
Vp = 37.123V(rms)
Vpc = Ipc * Ry,

I
IDC:ﬁ
Iy
VDC_T[*RL
™ Re+Rs+Ry
Vpe =V, A
— *
Pe T M R+ Rs+R,,
vyn =Va v,
V =—(Since,— =—)
s 10 N, Vg

v o=vziey—R
be 10 Rf+ Ry + Ry,
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P10. A half wave rectifier circuit is energized by an AC supply of frequency
50Hz. Find the ripple voltage and ripple factor, if the load of 1K ohms
connected across a capacitor of 100uF. Peak value of the unfiltered
rectified output is 15 Volts.

Given data:
R.=1KQ, C=100ypF, f=50Hz, V,

=15V To find:
Ve-p) Y
Solution:
v => 3V
Vio-p) = . C
Ripple factor(y) = —— => 0.0577
2+/3fR.C

P11. An ideal diode in a 2 diodes /center tapped transformer Full wave
rectifier circuit energized by a 50V peak sinusoidal signal. Find the DC
current and voltage, rms current and voltage across a load of 1 K ohms,
also find efficiency and ripple factor.

Given data:
CTT — FWR,V,=50V,R,
= 1KQ To find:

IDc, VDC, Irms; Vrms; T| and Y
Solution:



Er. Vinita kumara, YBN University, Ranchi

v
I =—"=>50mA
m
R
21,
=" =>23184mA
DC T

2V,
v =—"=>3184V
DC T

_ln
[ =0 =>3535mA
SN2

Vi

V2
Vims = 35.35

Efficiency(n) = —Be

ac
Ppe = Be * R, => 1.0137W
Pac T) lgms * Ry => 1.249W
n=-"=>08110r81.1%

Vrms =

ac

Irms 2
Ripple factor(y) = \[([—) -1
DC

y = 0.4823

P12. A diode with forward resistance of 25 Ohms in a center tapped
transformer full wave rectifier circuit energized by a 50V peak sinusoidal
signal. Find the DC current and voltage, rms current and voltage across a
load of 1 K ohms, also find efficiency and ripple factor.

Given data:
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FWR, Vi, =50V, Ry = 1KQ, R= 25 Ohms

To find:
IDC; VDC; Irms; Vrms; T'| and Y
Solution:
_ Vi
I, = T =>48.78mA
Rr 21 RL
[ =— =>31.07mA
DC T
VDC = ID -k RL => 31.07V
[ =" =>3449mA
rms _\/‘z

Vrms = ]rms(Rf + RL) ? 35.35V
Efficiency(n) = —=
ac
Ppc = e * Ry => 965.34mW
Pac = Bns + (RL+ Rp) => 1.219W
n="5=>0.7919 or 79.19%

ac
2

)y —1

]["IT]S

Ripple factor(y) = \[(I
DC

y = 0.4819

P13. A diode with forward resistance of 25 Ohms in a center tapped
transformer full wave rectifier circuit energized by a 50V peak sinusoidal
signal. Find the DC current and voltage, rms current and voltage across a
load of 1 K ohms, also find efficiency and ripple factor. Assume the internal
resistance of the secondary of the transformer is 25 Ohms.

Given data:
FWR, V,,=50V, R, = 1KQ, Rf= 25 Ohms, Rs= 25
Ohms To find:

IDc, VDC, Irms; Vrms; T| and Y
Solution:
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Vi
_Rf+§i+RL

=" =>30.32mA
Tt

=>47.61mA

Im
Ipc

Vpc = Ipg * R, => 30.32V

=" => 33.66mA
V2

Irms

Vrms = Irms(Rf + Rs + R]I) = 3534V
. Pnc
Efficiency(n) =
ac
Ppc = Ii¢ * RL => 919.3mW

n="_""=>07730r77.3%

Pac

Ripple factor(y) = V( y = 0.482
2

)y —1

Lims Inc

P14. A diode with forward resistance of 25 Ohms in a center tapped
transformer full wave rectifier circuit energized by a secondary voltage of each
half of the



Er. Vinita kumara, YBN University, Ranchi

transformer is 35.35V rms sinusoidal signal. Find the DC current and
voltage, rms current and voltage across a load of 1 K ohms, also find
efficiency and ripple factor. Assume the internal resistance of the
secondary of the transformer is 25 Ohms.

Given data:
FWR, Vsims) = 35.35V, R, = 1K, Rr= 25 Ohms, Rs= 25 Ohms To find:

DC» DCr rms» rms: T] YI V I V and

Vi = V2V, => 50V
Solution:

_ m
Re +R; + Ry,

=—"=>30.32mA
TC

=>47.61mA

Im
Inc

Vpe = I[)f * R, => 30.32V

=" => 33.66mA
V2

[rms

Vims = Irms(Rf + Rg + Ry)) = 35.34V
Ppc
Pac
Ppc = 3¢ * R, => 919.3mW
Pac = lims 5 (R + R+ R) => 1.189W
n =2 =>0.773 or 77.3%

ac

Efficiency(n) =

2
) —1

Irms

Ripple factor(y) = \/(I
DC

y = 0.482

P15. A diode with forward resistance of 25 Ohms in a center tapped
transformer full wave rectifier circuit is energized by a secondary voltage
of each half of the transformer is 70.7V peak to peak rms sinusoidal signal.
Find the DC current and voltage, rms current and voltage across a load of
1 K ohms, also find efficiency and ripple factor. Assume the internal
resistance of the secondary of the transformer is 25 Ohms.

Given data:
HWR, Vs(ms)p—p = 70.7 V, R, =1KQ, R = 25 Ohms, Ry = 25 Ohms
To find:

IDCJ VDCJ Irms: Vr]ns, n and Y
Solution:

=5 _
Vi = => 50V
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<

I, = M _~ 47.61mA
Rf + 51 + RL
[ =" =>3032mA
DC T

Vbe = Ipe * R, => 30.32V
= => 33.66mA

Irms

V2
Vims = Lms(Rf + Rg + Ry) = 35.34V

P
Efficiency(n) = %

ac
Ppc = Be * R, => 919.3mW
P,c = Ifms * (R, + R¢ + Ry) => 1.189W



Er. Vinita kumara, YBN University, Ranchi

_Poc _
n= =>0.773 or 77.3%

Pa

(2]

2
) —1

lI"l"I'lS

Ripple factor(y) = V( i
DC

y = 0.482

P16. A diode with forward resistance of 25 Ohms in a center tapped
transformer full wave rectifier circuit is energized by a transformer of
turns ration 5:1 and primary voltage of 353.5V sinusoidal signal. Find the
DC current and voltage, rms current and voltage across a load of 1 K ohms,
also find efficiency and ripple factor. Assume the internal resistance of the
secondary of the transformer is 25 Ohms.

Given data:
HWR, Vp(rms) = 176.75 V, R, = 1KQ, Rf= 25 Ohms, Ry = 25
Ohms To find:

IDC; VDC; Irms; Vrms; T| and Y
Solution:

Ve . N, V
\' =— (Since— =—)
s(rms) 5 Nz v
s

Vsirms) = 70.7 Volts (total secondary voltage)
Vs(rms) = 35.35 Volts (for each half of the transformer)
Vi = V2V, => 50V

Vin
In = =>47.61mA
R¢ + + R,
[..=""=>3032mA
DC T

Vpe = Ipe * R, => 30.32V

=" => 33.66mA
V2

Irms

Vims = Lims(Re + Rs + Ry) = 35.34V
Efficiency(n) = —bc
ac
Ppc = e * R, => 919.3mW
Pac = Iins 5 (R + Ry + Ry) => 1.189W
n="=>0.7730r77.3%

ac
2

) —1

[rms

Ripple factor(y) = \/( I
DC

y = 0.482
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P17. A diode with forward resistance of 25 Ohms in a center tapped
transformer full wave rectifier circuit is energized by a 50sin314t supply.
Find the DC current and voltage, rms current and voltage across a load of
1 K ohms, also find efficiency and ripple factor. Assume the internal
resistance of the secondary of the transformer is 25 Ohms. Also find the

frequency of the output signal and PIV.

Given data:

rad
= 50sinmt R = R =250hms,R = 250hms, =314 —
HWR,vi V,. 1KQ,r s w sec.
To find:
IDC; VDC; Irms; Vrms; n and Y
Solution:

Vi= VmSinwt => 50sinwt
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Vin = 50V
Vi
I = =>47.61mA
R + §T + R,
[..=—"=>3032mA
DC T

VDC = IDF * RL => 30.32V

L= o =>33.66mA
V2

Vims = [rms(Rf + R + R) = 35.34V
Efficiency(n) = —
ac
Ppc = B¢ * Ry => 919.3mW
Pac = s B (Ry + Rf + Ry) => 1.189W
n=-2=>0.773 or 77.3%

ac
I 2
rms
Ripple factor(y) = \/( I—) -1
DC

v = 0.482
w

fin = 5— => 50Hz.

fu = 2f, => 100Hz,
PIV =2V,, => 100V

P18. A FWR generates 9oW DC power from 120W of AC input power.
(i) What is the rectification efficiency?
(ii) What happens to remaining 30 watts?
Given data:
Ppc= 90 Watts
Pac= 120 Watts
To find: 1, reason for lost of remaining 90W Solution:
1) n= Poc _, 75%

aur

ii) Rectification efficiency is 75% and the remaining 25% power wasted due to internal
resistances of the diode as well as transformer.

P19. Design an FWR circuit by using a transformer of turns ratio 10:1 to
supply 5V DC voltage to 1K Ohms load resistor, the diode has 25 ohms
internal forward resistance and 25 Ohms of transformer resistance.
Given data:

N1: Nz =10: 1, VDC = 5V, Rf= Rs = 259., RL= 1KQ
To find:

Vac=Vp

Solution:



_ 2Vy
Rf + Rs + R,

L
Ve =2V, *
Pe T R+ Rs + R,
Vioe = Ipc * Ry
21y
I

Er. Vinita kumara, YBN University, Ranchi [ =
m

Ipc =




Er. Vinita kumara, YBN University, Ranchi

2V,
Vm:x/ :
Vp©ON; Vp
V =—(Since,— =—)
s 10 N, Vg
2VZ Vp Ry
Vi = — - @
) (ﬁ R + Ry + Ry,
v 1000
5=v2(")

10 25+ 25+ 1000
Vp = 148.48V(rms)

P20. A center tapped transformer full wave rectifier circuit is energized by
an AC supply of frequency 50Hz. Find the ripple voltage and ripple factor,
if the load of 1K ohms connected across a capacitor of 100uF. Peak value
of the unfiltered rectified output is 15 Volts.

Given data:
R, = 1KQ, C = 100yF, f = 50Hz, V, = 15V
To find:

Veeo-p) Y
Solution:

_——=>1.5V
Vigp—p) = 2fR..C

Ripple factor(y) = —— => 0.0288
4+/3fRLC

P21. A bridge type full wave rectifier circuit energized by a 50V peak
sinusoidal signal. Find the DC current and voltage, rms current and
voltage across a load of 1 K ohms, also find efficiency and ripple factor.

Given data:
BT — FWR,V,=50V, R,
= 1KQ To find:

Inc, Ve, Iims, Vims, 1 and y
Solution:
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Pac = lims * Ri, => 1.249W

n="2=>08110r81.1%

ac

Vin
[ =— =>50mA

Tk
[..=_"=>3184mA
DC T

2V,
v =" =>3184V
DC T
In
L. = \72 => 35.35mA
v
A =-
rms -\/2
Vims = 35.35

Efficiency(n) = —Bt

ac
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—_—
rms

Ripple factor(y) = \/(] ) —1
DC

y = 0.4823

P22. A diode with forward resistance of 25 Ohms in a bridge type full wave
rectifier circuit energized by a 50V peak sinusoidal signal. Find the DC
current and voltage, rms current and voltage across a load of 1 K ohms,
also find efficiency and ripple factor.

Given data:
FWR, V,,=50V,R.= 1KQ, R,= 25

Ohms To find:
Inc, Ve, Irms) Vims, 1 and y
Solution:
Vin
In = =>47.61mA
2Regt Ry
2 m
[ =" =>3032mA
DC T

VDC = [DF * RL => 30.32V

= => 33.66mA
V2

Irms

Vims = Lims(2R¢ 4+ Ry) = 35.34V
Efficiency(n) = —Be

ac
Ppec = Ije * R, => 919.3mW
Poc = 2 * (R, + 2Rp) => 1.189W

n=—"2=>0.773 or 77.3%

ac

2
)y —1

Il'lTlS

Ripple factor(y) = \/(

[DC
y = 0.482

P23. A diode with forward resistance of 25 Ohms in a bridge type full wave
rectifier circuit energized by a 50V peak sinusoidal signal. Find the DC
current and voltage, rms current and voltage across a load of 1 K ohms,
also find efficiency and ripple factor. Assume the internal resistance of the
secondary of the transformer is 25 Ohms.

Given data:
FWR, V,,=50V, Ry, = 1KQ, Rf= 25 Ohms, Rs= 25
Ohms To find:

IDc, VDC. Irms: Vrmsl n and Y
Solution:
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Irms

IDF * R, => 29.62V

—% =>32.88mA
V2

Vrms. - Irms(ZRf + R + R#) = 35.34V

m:

Efficiency(n) =

ac

=>46.51mA

2R; + R + Ry

=—"=>2962mA
TT

IDC
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Ppc = lpe * Ry, => 877.34mW
Pac = I%ms #iJ(RL + ZRf + Rb) => 1.162W
n =—"¢=>0.755 or 75.5%
ac >

Irms
Ripple factor(y) = \/([—) -1
DC

y = 0.4819

P24. A diode with forward resistance of 25 Ohms in a bridge type full wave
rectifier circuit energized by a secondary voltage of 35.35V rms sinusoidal
signal. Find the DC current and voltage, rms current and voltage across a
load of 1 K ohms, also find efficiency and ripple factor. Assume the internal
resistance of the secondary of the transformer is 25 Ohms.

Given data:
FWR, Vsams) = 35.35 V, R, = 1KQ, R¢= 25 Ohms, Rs= 25 Ohms To find:
DC DG rmsr rms N yl \Y% I \' and

Vi = V2V, => 50V
Solution:

Vin
Im = =>46.51mA
2R+ R + Ry
[ =—"=>29.62mA
DC T

VDC = ]Df * RL => 29.62V

=2 => 32.88mA
V2

I rms

Vims = ]rms(ZRf + Rs + R]la) = 35.34V
Efficiency(n) = —e
ac
PDC = IBC * RL => 877.34mW
Pac = Fmg £(RL+ 2R; + Ry) => 1.162W
n=—2¢=>0.7550r 75.5%
ac I ‘ 5
Ripple factor(y) = \/( ) —1
DC

I
y = 0.4819

P25. A diode with forward resistance of 25 Ohms in a bridge type full wave
rectifier circuit is energized by a secondary voltage of 70.7V peak to peak
rms sinusoidal signal. Find the DC current and voltage, rms current and
voltage across a load of 1 K ohms, also find efficiency and ripple factor.



Er. Vinita kumara, YBN University, Ranchi

Assume the internal resistance of the secondary of the transformer is 25
Ohms.

Given data: _

HWR, Vsgmsp—p = 70.7 V, R, = 1K, Rf= 25 Ohms, Rs = 25
Ohms To find:

IDc, VDC, Irms; Vrms; n and Y
Solution:
V2V,

=— =>50V
vm 2

I, = . =>46.51mA
2Ry + R + R,
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21,
=" =>29.62mA
Inc T

VDC = ]D * RL => 29.62V

Loe = \7”1 => 32.88mA
2

Vrms = ]rms(zRf + Rs + Rﬁ) = 35.34V

Efficiency(n) = —Be

ac
Ppc = 3c * R, => 877.34mW
Pac = Fims ,(Ri. + 2Rr + Ry) => 1.162W
n =2 =>0.755 or 75.5%

ac
2

) =1

Il'll‘lS

Ripple factor(y) = ([
DC

y = 0.4819

P26. A diode with forward resistance of 25 Ohms in a bridge type full wave
rectifier circuit is energized by a transformer of turns ration 5:1 and
primary voltage of 176.75V sinusoidal signal. Find the DC current and
voltage, rms current and voltage across a load of 1 K ohms, also find
efficiency and ripple factor. Assume the internal resistance of the

secondary of the transformer is 25 Ohms.

Given data:

HWR, Vp(rms) = 176.75V, R, = 1KQ, Rr= 25 Ohms, Ry = 25

Ohms To find:
Inc, Ve, Iims, Vims, 1 and y
Solution:
Vp . N, V
A =~ (Since— =)
s(rms) 5 Nz v
s
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Vsirms) = 35.35 Volts
Vi =V2Vs =>50V
\Y

In = . =>46.51mA
2R +Js + R,
[ =""=>29.62mA
DC .

Voe = Ipe * R, => 29.62V

Ls = \7”1 => 32.88mA
2

Vims = Lims(2Rs + Rg + RP) = 35.34V
Efficiency(n) = f

ac
Ppc = le * Ry, => 877.34mW
Pac = s ,(Re + 2R; + Ry) => 1.162W
n="2¢=>0.755 or 75.5%

ac

Ripple factor(y) = V( y = 0.4819
2

)y —1

Lims Ipc

P27. A diode with forward resistance of 25 Ohms in a bridge type full wave
rectifier circuit is energized by a 50sin314t supply. Find the DC current
and voltage, rms current and voltage across a load of 1 K ohms, also find

efficiency and ripple factor.
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Assume the internal resistance of the secondary of the transformer is 25
Ohms. Also find the frequency of the output signal and PIV.

Given data:

rad

HWR,v; = 50sinwt V, R = 1KQ, Ry = 25 Ohms, Ry = 25 Ohms, w = 314 —
To find:

. I[)C, VDC- [rm5; Vrm_g, n and Y
Solution:

Vi = VppSinwt => 50sinwt
Vi, =50V

Vin
= =>46.51mA
2R¢ +ﬁs + R,

_&m

= =>29.62mA
1|

m
]DC

Voe = ]Df * R, => 29.62V

=" => 32.88mA
V2

II‘]"I’IS

Vims = ]rms(ZRf + R + Rf-:’) = 35.34V
Efficiency(n) = —be
ac
Ppc = I3c * Ry, => 877.34mW
Pac = B *i,(RL + 2Rf + R,) => 1.162W
n=—"=>0.755 or 75.5%

ac
2

Irms
Ripple factor(y) = \/( —) —1
[DC
y = 0.4819
o

fin = P 50Hz.

fou = 2f,, => 100Hz
PIV=V,=>50V
P28. The four diodes used in a bridge rectifier circuit have forward
resistances which may be considered constant at 1Q and infinite reverse
resistance. The alternating supply voltage is 240 V r.m.s. and load
resistance is 480 Q. Calculate (i) mean load current and (ii) power
dissipated in each diode.

Given data:

Ry=10hm,Vs= 240V (rms), R,= 480 Ohms, BT — FWR

To find:

Ipc, Paiss(across each diode)
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Solution:

Vi =V2Vs=>339.41V

| =—VYm  —5 07044

]DC 2Rf +R‘

21,
== => 0.4484
Vs



Er. Vinita kumara, YBNRjpiversitysRanmth diode) = 1%, (of single diode) * Ry

I
Iz (single diode) = = (since, each diode conducts only half cycle)
rms

2

Lms = 0.3524

Paiss(across each diode) = 0.123W

s sk sk sk ek



