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Note: 1. This question paper contains two Parts: Part-A and Part-B.

2. Each Part contains:

e 5 short answer questions. Each Question carries 1 Mark and
e 3 essay questions with an internal choice from each unit. Each

question carries 10 marks.

3. All parts of Question paper must be answered in one place.
BL — Blooms Level

CO — Course Outcome

PART - A
BL | CO
1.a) | Omit the equivalent inductance for two inductors L1 | co1
(L1& L2) connected in series and parallel.
1.b) | Define form factor. L1 | CO1
1.c) | List any two applications of Fuse. L1 | CO1
1.d) | Define Superposition theorem. L1 | COl
1.e) | Define open circuit and short circuit. L1 | COl
Max.
BL| CO Marks
UNIT-I
2 | a) | Estimate current through 2 Q resistor.
61} 210
Ay SAA.
1““—-{ 10 gau §1uu L3 CO2| 5M
L
|
20V
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b) 40 30 an
O—ARN A AAA—
i I 68 §4ﬂ §5ﬂ
> > L3 | CO2| 5M
30 0
O—AM AA—
Calculate the equivalent Resistance Rg,.
OR
a) | Calculate fprm _factor and peak factor of L31co2! 5M
the alternative sinusoidal waveform.
b) [In a pure resistive circuit, the
Instantaneous voltage and current are
given by v(t) = 250 sin 314t;
i(t) = 10 sin 314t. L31C02) SM
Estimate (i) the peak power
(i1) average power.
UNIT-11
a) E_xplaln the constructional details of L2 co2| 5M
single phase transformer.
b) | Explain the construction and working of
a Ml instrument with neat sketch. L2 Coz21 5M
OR
a) | Explain the working principle to measure
low resistance by using Wheatsone
bridge with a neat sketch. Derive the L3|C02| 5M
expression for balance equation.
b) _Classﬁy different types_of measuring | | » | ~oo | 5Mm
instruments and explain briefly.
UNIT-III
a) | Compute the electricity bill amount for a
month of 31 days, if the following
devices are used as specified: Lalco3l 5Mm

1) 5 bulbs each of 15 watts for 5 hours.
i) 2 tube lights each of 40 watts for 4
hours.
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i)l refrigerator of 200 watts for 16
hours.
Iv) 1 TV of 100 watts for 4 hours
Given the rate of electricity is 4 Rs. per
unit and a GST of 18%.
b) | Express the importance of Fuse. Explain
the Types and characteristics of Fuse. L21C0z) SM
OR
7 | a) | Classify any 10 house hold appliances
used for domestic purpose and give their| L2 | CO2| 5M
ratings.
b) Class!fy different types of Earthing and L21co2! 5M
explain plate earthing with neat sketch.
PART —B
BL | CO
1.f) | Describe the function of Zener voltage regulator. | L2 | CO4
1.9) | List the applications of Transistors. L1 | COl
1.h) | Label the circuit diagram of CC configuration. L2 | CO4
1.1) |Draw the characteristics of BJT with CB| L2 | CO4
configuration.
1.j)) | Define Excess-3 code. L1 | CO5
Max.
BL | €O Marks
UNIT-I
8 | a) | Discuss why biasing is required for a
tranmstorf?._ Illustrate  the output L31coal 5M
characteristics of a common emitter
transistor with a neat sketch.
b) !Explaln the Wo_rklng of Zener Diode with L2 co4al 5M
its Characteristics.

OR
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Explain the minority and majority charge
carriers in P block and N block
semiconductors.

L2

CO4

oM

Explain the working of the PN junction
diode as a switch.

L3

CcO4

oM

UNIT-II

10

Explain the working of a full wave bridge
rectifier,

L2

CO4

oM

Articulate the block diagram of an
regulated DC power supply and explain
the function of each block.

L3

CO4

oM

OR

11

Describe the role of Filter in the Rectifier
with an example.

L2

CO4

oM

Describe the working of CE amplifier
with neat circuit and their applications.

L3

CO4

oM

UNIT-I1I

12

Illustrate any four basic logic gates with
appropriate truth tables and characteristic
equations.

L2

CO5

oM

Explain the BCD code, gray code and
excess-3 with example.

L2

CO5

oM

OR

13

Illustrate the functioning of XOR, XNOR
gates with their symbols and truth tables.

L2

CO5

oM

Convert the following

i) (115)4, to Binary number.

i) (2AB5),6 to Octal number.

iii) (8964),7 to Hexa decimal number.
Iv) (110111011), to decimal number.

L3

CO5

>M
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Code No:23ES11003 f
I B.TECH - I SEMESTER - REGULAR EXAMINATIONS - JANUARY 2026

BASIC ELECTRICAL & ELECTRONICS ENGINEERING
(Common for CE, ME, IT, AIML, DS)
SCHEME OF VALUATION
Duration: 3 Hours ; : Max. Marks: 70

Note: 1. This question paper contains two Parts: Part-A and Part-B.
2. Each Part contains:
e 5 short answer questions. Each Question carries 1 Mark and
e 3 essay questions with an internal choice from each unit. Each question carries
10 marks.
3. All parts of Question paper must be answered in one place.

Part- A
1.a) Omit the equivalent inductance for two inductors (.1& L2) connected in series and
parallel. . : '

Series and Parallel , , M
1.b) Define form factor.

Definition 1M
1.c) List any two applications of Fuse.

Any two applications ‘ M
1.d) Define Superposition theorem.

Superposition theorem statement or definition M
1.e) Define open circuit and short circuit.

Open circuit and short circuit definition 1M

2.(a) Estimate current through 2 € resistor

60 20
YWy - W\"
s L ’ R
1oV 10 . Zaa 100
g
R
20V
Formula . 2M
Solution 2M
Answer 1M
2.(b) Calculate the equivalent Resistance Req
4€) i0 4141

Formula ' : M
Solution ‘ 2M

Answer ' M




3.a) Calculate form factor and peak factor of the alternative sinusoidal waveform.
Form factor Calculation , 2.5M
Peak factor Calculation 2.5M

3.b) In a pure resistive circuit, the instantaneous voltage and current are given by
v(t)= 250 sin 314t; i(t) 10 sin 314¢t. Estimate (i) the peak power (ii) average power.
i) Peak power Calculation 2.5M
ii) Average power Calculation 2.5M

4.a) Explain the constructional details of single phase transformer.

Figure 2M

Explanation 3M
4.b) Explain the construction and working of a MI instrument with neat sketch.

Figure 2M

Construction and working Explanation (Attraction OR Repulsion) 3M

5.a) Explain the working principle to measure low resistance by using Wheatstone
bridge with a neat sketch. Derive the expresswn for balance equation.

Figure 2M

Explanation & Expression M
5.b) Classify different types of measuring instruments and explain briefly.

Classification any two 2M

Explanation 3M

6.a) Compute the electricity bill amount for a month of 31 days, if the following
devices are used as specified:
i) S bulbs each of 15 watts for 5 hours
i) 2 tube lights each of 40 watts for 4 hours
iii) 1 refrigerator of 200 watts for 16 hours.
iv) 1 TV of 100 watts for 4 hours
Given the rate of electricity is 4 Rs. per unit and a GST of 18%.

Formula 2M
Solution ‘ 2M
Answer M

6.b) Express the importance of Fuse. Explain the Types and characteristics of Fuse.

Figure 1M
Explanation and M
Characteristics (Any Two) M

7.a) Classify any 10 house hold appliances used for domestic purpose and give their ratings.
Any 10 house hold appliances Classification and their ratings M

7.b) Classify different types of Earthing and explain plate earthmg with neat sketch.
Classification any two 2M
Explanation with Figure ' M



Part- B

1.f) Describe the function of Zener voltage regulator.

- Explanation M

1.g) List the applications of Transistors. ,

Any two 1M
1.h) Label the circuit diagram of CC configuration.

Figure 1M
1.i) Draw the characteristics of BJT with CB configuration.

Characteristics 1M
1.j) Define Excess-3 code.

Definition 1M

8.a) Discuss why biasing is required for a transistor?. Illustrate the output characteristics of
a common emitter transistor with a neat sketch

Biasing - ’ - 1IM

Figure f o L2M

Output characteristics : T 2M
8.b) Explain the working of Zener Diode with its Characteristics

Working M

Characteristics 2M

9.a) Explain the minority and majority charge carriers m P block and N block

semiconductors.

Figure 1M

Explanation 4M
9.b) Explain the working of the PN junction diode as a switch..

Figure - 1M

Explanation o 4M
10.2) Explain the working of a full wave bridge rectifier.

Figure : 2M

Explanation M

10.b) Articulate the block diagram of an regulated DC power supply and explain the
Function of each block.

Block diagram | 2M

Explanation M
11.a) Describe the role of Filter in the Rectifier with an example.

Figure 2M

Explanation M
11.b) Describe the working of CE amplifier with neat circuit and their applications.

Figure 2M

Explanation : 2M

Any two applications : 1M



12.a) Hlustrate any four basic logic gates with appropriate truth tables and characteristic

equations.
Any four basic logic gates
Figures (symbols) : 2M
Explanation truth tables and characteristic M

12.b) Explain the BCD code, gray code and excess-3 with example.
Explanation with example M

13.a) Illustrate the functioning of XOR, XNOR gates with their symbols and truth tables.
Symbols 2M
Explanation truth tables and characteristic M

13.b) Convert the following
i) (115)9 to Binary number.
il) (2ABS);4 to Octal number.
iii) (8964)1y to Hexa decimal number.
iv) (110111011); to decimal number.

Conversion Procedure ' 4M
Answer M

W
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KEY
Duration: 3 Hours _ Max. Marks: 70

Note: 1. This question paper contains two Parts: Part-A and Part-B.
2. Each Part contains: o
e 5 short answer questions. Each Question carries 1 Mark and
e 3 essay questions with an internal choice from each unit. Each question carries
10 marks. ,
3. All parts of Question paper must be answered in one place.

Part- A
1.a) Omit the equivalent inductance for two inductors (L1& L2) connected in series and
parallel. 1M
Lg =L1 + L2
SN SIS
Leq L1 L2
1.b) Define form factor. : 1M

It is the ratio of the Root Mean Square (RMS) value to the Average value of the waveform.
It's a measure of the shape of the waveform and is used to compare different waveforms.
(Form Factor = RMS Value / Average Value)
1.c) List any two applications of Fuse. (Any two applications ) 1M
Over current protection in electrical circuits
Protection of household appliances like TV, refrigerator, and air conditioner
Short-circuit protection in domestic wiring
Automobile electrical systems to protect wiring and components
Industrial machinery protection from overload conditions
Power supply units (SMPS) for electronic equipment safety
Distribution boards and switchgear in power systems
Consumer electronics such as computers, chargers, and audio systems

1.d) Define Superposition theorem. 1M
The Superposition Theorem states that in any linear circuit with multiple independent
sources, the response (voltage or current) at any point in the circuit is the algebraic sum
of the responses caused by each independent source acting alone, while all other independent
sources are replaced by their internal resistances

1.e) Define open circuit and short circuit. 1M
Open Circuit: ‘
An open circuit is a condition in which the electrical path is broken, so no current flows
through the circuit, even though voltage may be present across the open terminals..
Short Circuit: , »
A short circuit is a condition in which two points of different potential are connected by a
very low resistance path, causing excessive current to flow.




2.(a) Estimate current through 2 Q resistor

€0 20
AW AWy
1+
sl
}
20V
Mesh 1
61 1 (Ii-L) =10
71 - Iz =10 Equation 1
Mesh 2
20 +1(L-1I) +3(-1) =0
Jp F 6L -313 =0 Equation 2
Mesh 3
3(3-I) + 1013 =20

-3 1+ 13153 =720 Equation 3

Solving Equation 1,2& 3
[ =134A 1©L=-062A I3=-168A

Current through 2 Q resistor ( I) =-0.62 A

(OR)
Applying KCL
atnode I
Vp—10 Vp Vp—Vg
~E = 0
6 + 1 + 2
At node 1
Vg—Vp Vg Vg—20 0
2 3 0
Solving, ,
. 92 160
Vp=—V, Vg=—V
D= BT 4y
Current through 2 2 resistor
Ve — V) 29
T = o2 = 0624
2 7

CsM




2.(b) Calcﬁlate the equivalent Resistance R SM

40 10 an
O—AMN, Ny ANy
R_ﬂ* 60
ERY)
O——AA Ny

Step 1: Rightmost section
. | The right vertical branch has 4Q (top) —5Q (vertical) —3Q (bottom) all in series
| R=4+5+3=12Q
Step 2: Parallel With middl¢ vertical resistor
e This12Qisin pérallel with the 4€) vertical 1'e§istor:
R=( 1v2x4)/(12+4)» = 48/16 =3Q
Step 3: Combine with top middle resistor
o This 3Q is in series with the 3Q (top middle):
R=3+3 =6Q
Step 4: Parallel with left vertical resistor
» This 6Q is in parallel with the 6Q vertical resistor
R=(6x6)/(6+6) =36/ 12=3Q
Step 5: Add remaining series resistors

o Left top resistor = 4Q)
s Left bottom resistor = 3Q2

Req =4+3+3 =10 Q

Req=10 @



3.a) Calculate form factor and peak factor of the alternative sinusoidal waveform. M

Average Value
The writhmctic average of all the vidues of an altemating quantity over one cycle is called s average

vilue o

|
V., == bvd(ax)
275
Average value ot o sinusoidal current

=1 sin 1

‘ ! :ijz‘d(ax)
”0

+im / av

/ 1 F ) \
\ . [ =—11f sinwrd(ar
G TR a1 . P ;[ m )
217

-Im RMS Value: - = 7[4 =0.6371,

RMS vadue of a sinusoidal current
i= It Sin

' F 2fz‘zd((or)
7{‘ {)

+im o =
rins '\{ 2

oo l i 3 . ;
0 Tt I, = /——— "[,;, sin® ard (ax)
\f 72

-Im - 5 |
] =2 =(),707 lm

Form Factor

The ratio of RMS value to the average value of an alternating quantity is known as Form Factor

RMSValue
AverageVealite

FF =

Peak Factor or Crest Factor

The ratio of maximum value 1o the RMS value of an alternating quantity is known as the peak fuctor

. MaximumValue

PF
RALS Vealue

For a sinusoidal waveform
o7
=2 _ 6371,
T
1, ="1n —07071
s \/2 N 7

o= [l'm.s — ()‘7()7[111 =1.11
I, 0.637I,

1)1@’: [m — {m 21‘414‘
! 0.7071,,

Fries

¥




3.b) In a pure resistive circuit, the instantaneous voltage and current are given by
v(t)= 250 sin 314t; i(t) 10 sin 314t. Estimate (i) the peak power (ii) average power. SM

This is a pure resistive circuit, so voltage and current are in phase.

(1) Peak Power

Instantaneous power:

p(t) = v(t) i(t)
250x10sin*(314t)
2500 sin*(314t)
Maximum value of sin®(314t)=1

Popea=2500 W

i

i

(i1) Average Power
Pavg—_‘P peak /2

=2500/2
Poye=1250 W
4.a) Explain the constructional details of single phase transformer. SM
£33 o vatay
'K‘m‘m‘ihm{e Phrendidvigs |

P

The various parts of transformer are
L Core: It 1s made up of high grade silicon steel
laminations. Its function 15 to carry the flux, providing low

reluctance to it. Generally *L* shaped or *T" and *I" shaped

lamiations are used as shown in figure,

2. Limb: It 15 vertical portion of the core and its function is

to carry the windings.



3. Yoke: The top and botrom horizontal portion of the core 15 called yoke. Its function 1s to
canry the flux produced by one winding to reach fo the other winding and provide the low

reluctance path to the flux.

4. Windings: The coils used are wound on the limbs and are msulated from each other. The
functon of the windings 15 to carry the current and produce the flux necessary for the
functiontng of the transformer.

5. Conservator: The oil i the transformer expands when temperature mside the the
transformer increases due to heat while 1t contracts when the temperature decreases the
function of the conservator 15 to take up the expansion and contraction of the o1l without
allowing 1t 1o come in contact with the ambient air.

6. Breather: The breather 15 a device which extract;) the moisture from the air when the airis
taken in and does not allow oil to come in contact with the moisture. The breather contains
silica gel crystals which releases the pressure and protects the transformer.

~ Buchlolz velay: Tt 1s a safetv gas operated relay connected to transformer, when the fault
gets developed nside the transformer. the gases are released. The buchholz relay 15 operated

with these gases and trips the circut breaker to protect the device,

8 Transformer Ofl: It 15 used as the coolant for cooling purpose and also used i the
Insulation purpose.

9. Bushings: The purpose of bushings is to provide proper msulation for the mcoming and
outgoing leads.

10. Radiators: Radiators are used in transformers for cooling the transformer winding

4.b) Explain the construction and working of a MI instrument with neat sketch.(Any One)

Attraction type M.I. instrument

5M

Construction: The moving iron fixed to the spindle is kept near the hollow fixed coil. The

pointer and balance weight are attached to the spindle, which is supported with jeweled

bearing. Here air friction damping is used.

Principle of operation

The current to be measured is passed through the fixed coil. As the current is flow through

the fixed coil, a magnetic field is produced. By magnetic induction the moving iron gets

magnetized. The north pole of moving coil is attracted by the south pole of fixed coil. Thus

the deflecting force is produced due to force of attraction. Since the moving iron is

attached with the spindle, the spindle rotates and the pointer moves over the calibrated

scale. But the force of attraction depends on the current flowing through the coil.




e FYY .
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Construction: The repulsion type instrument has a hollow fixed iron attached to it (Fig.
1.12). The moving iron is connected to the spindle. The pointer is also attached to the spindle

in supported with jeweled bearing.

Principle of operation: When the current flows through the coil, a magnetic field is
produced by it. So both fixed iron and moving iron are magnetized with the same polarity,
since they are kept in the same magnetic field. Similar poles of fixed and moving iron get
repelled. Thus the deflecting torqué is produced due to magnetic repulsion. Since moving
iron is attached to spindle, the spindle will move. So that pointer moves over the calibrated

scale.
Damping: Air friction damping is used to reduce the oscillation.

Control: Spring control is used



S.a) Explain the working principle to measure low resistance by using Wheatstone

bridge with a neat sketch. Derive the expression for balance equation. 5M
Wheatstone bridge is used to measure the unknown resistance of a resistor

The circuit diagram of Wheatstone Bridge is shown in figure. The four arms of the bridge
ac, ad,cb and db contains the four resistors R1, R2, R3 and R4 respectively. G is a

galvanometer or the null detector.

D:‘ ~ _FJ Ra {Unknown)
I.j /’
4

b
1,1, Izand Liare the currents through the resistors R;, R,, Rsand
Ry, .
respectively. Whenthecurrentthroughgalvanometeriszero,atthattimeterminalscand
dare said to be at same potential with respect to point,, a* i.e.,

Eac=Fad
Hence the currents I; = I3 and I, = I4. This is called the balance of thebridge. And for this

condition, we can write,[}R; = LR,

£ £
Where [} =[; = —— and =] = ——
1=1 Ri+R, G 2=l Ru+R:

Substituting the values of Ij and I

E E

R = R
R.+R; ' Ry+Ry -
R,y R;

Ry + Ry - Ry + Ry
Ri(Ry + Ry) = R2(R, +Ry)
RiRs = RyR3

The above equation is called the balance equation(condition) of the bridge. Here. if R4 is an
unknown resistor, then its resistance Rx can be measured using the equation

RiR: = R3Rs
R2R
Ry =2
Ry

Here resistor R3 is called the standard arm, whereas R2 and R are called the ratio arms.

8




| 5.b)

ii.

Classify different types of measuring instruments and explain briefly. (Any One)  SM
Classification
* Types of instruments
1. Absolute instruments
2. Secondary instruments

indicating integdrating : recording

(OR)

Permanent Magnet Moving Coil (PMMC) instrument
Moving Iron (MI) instruments
There are two types of moving iron instrument
a) Attraction type
b) Repulsion type
Permanent Magnet Moving Coil (PMMC) instrument

One of the most accurate type of instrument used for D.C. measurements is PMMC
instrument. ‘

Construction: A permanent magnet is used in this type instrument. Aluminum former is
provided in the cylindrical in between two poles of the permanent magnet . Coils are wound
on the aluminum former which is connected with the spindle. This spindle is supported with
jeweled bearing. Two springs are attached on either end of the spindle. The terminals of the
moving coils are connected to the spring. Therefore the current flows through spring 1,
moving coil and spring 2. :

Damping: Eddy current damping is used. This is produced by aluminum former.
Control: Spring control is used.
Principle of operation
When D.C. supply is given to the moving coil, D.C. current flows through it. When the
current carrying coil is kept in the magnetic field, it experiences a force. This force produces
a torque and the former rotates. The pointer is attached with the spindle. When the former
rotates, the pointer moves over the calibrated scale. When the polarity is reversed a torque is
produced in the opposite direction. The mechanical stopper does not allow the deflection in
the opposite direction. Therefore the polarity should be maintained with PMMC instrument.
If A.C. is supplied, a reversing torque is -produced. This cannot produce a continuous
deflection. Therefore this instrument cannot be used in A.C.




Moving Iron (MI) instruments
. There are two types of moving iron instrument. ‘
o Attraction type One of the most accurate instrument used for both AC and DC measurement
1s moving iron instrument '
» Repulsion type
Attraction type M.IL. instrument ‘
Construction: The moving iron fixed to the spindle is kept near the hollow fixed coil. The
pointer and balance weight are attached to the spindle, which is supported with jeweled
bearing. Here air friction damping is used.
Principle of operation
The current to be measured is passed through the fixed coil. As the current is flow through the
fixed coil, a magnetic field is produced. By magnetic induction the moving iron gets
magnetized. The north pole of moving coil is attracted by the south pole of fixed coil. Thus
the deflecting force is produced due to force of attraction. Since the moving iron is attached
with the spindle, the spindle rotates and the pointer moves over the calibrated scale. But the
force of attraction depends on the current flowing through the coil.

g

Construction: The repulsion type instrument has a hollow fixed iron attached to it (Fig,
1.12). The moving iron is connected to the spindle. The pointer is also attached to the spindle
in supported with jeweled bearing.

Principle of operation: When the current flows through the coil, a magnetic field is
produced by it. So both fixed iron and moving iron are magnetized with the same polarity,
since they are kept in the same magnetic field. Similar poles of fixed and moving iron get
repelled. Thus the deflecting torque is produced due to magnetic repulsion. Since moving
iron is attached to spindle, the spindle will move. So that pointer moves over the calibrated
scale.

Damping: Air friction damping is used to reduce the oscillation.

Control: Spring control is used

10




6.a) Compute the electricity bill amount for a month of 31 days, if the following
devices are used as specified:
(i) 5 bulbs each of 15 watts for 5 hours
(ii) 2 tube lights each of 40 watts for 4 hours
(iii) 1 refrigerator of 200 watts for 16 hours.
(iv) 1 TV of 100 watts for 4 hours
Given the rate of electricity is 4 Rs. per unit and a GST of 18%.

Given:

1 unit = 1kWh
Rate = 4 per unit
GST =18%
Month =31 days

Step 1: Daily energy consumption
(i) Bulbs
5x 15 W x 5h=375 Wh=0.375 kWh/day

(ii) Tube lights
2 x40 W x 4 h =320 Wh=0.32 kWh/day

(iii) Refrigeratbr
200 W x 16 h=13200 Wh = 3.2 kWh/day

(iv) TV
100 W x 4 h = 400 Wh = 0.4 kWh/day

Step 2: Total daily consumption .
0.375+0.32+3.2+0.4 = 4.295 kWh/day

Step 3: Monthly consumption (31 days)
4.295%31=133.14S5 units

Step 4: Electricity bill (without GST)
133.145x4=532.58/-

Step 5: GST (18%) -
18% of 532.58=95.86 /-

Step 6: Total electricity bill
532.58+95.86=628.44/-
Total electricity bill for 31 days = 628.44/-

6.b) Express the importance of Fuse. Explain the Types and characteristics of Fuse.

Fuse:
By Eoet Clegs ) (,’i.‘uukh{vif
) 1 4

Fievn Frure efey

M

SM
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Fuse

A fuse is a protective electrical device used to protect circuits and equipment from over-
current and short-circuit conditions. It works on the principle of heating effect of electric
current. When current exceeds the safe limit, the fuse element melts and opens the circuit.

Types of Fuses (Any One explanation)
i. Rewirable (Kit-Kat) Fuse
» Consists of a porcelain base and a removable fuse carrier.
» Fuse wire is made of tin, lead, or copper.
« Commonly used in domestic wiring.
« Simple and low cost.
Disadvantages:
« Low accuracy
« Needs manual replacement
« Not suitable for large currents
il. Cartridge Fuse
» Fuse element enclosed in a glass or ceramic tube.
» Provides better protection than rewirable fuse.
o Used in industrial and commercial circuits.
Types of Cartridge Fuse: '
o Glass cartridge fuse — for low-voltage applications.
» Ceramic cartridge fuse — for high current and high voltage.
iii. HRC (High Rupturing Capacity) Fuse
» Made with high-quality ceramic body and silver fuse element.
« Filled with quartz powder to absorb arc energy.
« Used in high-voltage and high-current systems.
» Highly reliable and accurate.
iv. Drop-Out Fuse
« Used in overhead distribution lines.
« Fuse melts and the holder drops down, giving visible indication.
« Suitable for outdoor installations.
v. Thermal Fuse
» Operates due to excessive temperature, not current.
« Used in appliances like irons, heaters, and motors.
Characteristics of a Fuse (Any two)
i. Current Rating
» Maximum current a fuse can carry without melting.
ii. Voltage Rating
e Maximum voltage the fuse can safely interrupt.
iii. Breaking (Rupturing) Capacity
» Maximum fault current that the fuse can safely break without damage.
iv. Fusing Current
e Minimum current at which the fuse element melts.
v. Operating Time
o Time taken by the fuse to blow after over-current occurs.
vi. I*t Characteristic
» Represents energy let-through during fault conditions.
» Lower I*t means better protection.
vii. Temperature Sensitivity
» Fuse performance varies with ambient temperature.

12




7:21) Classify any 10 house hold appliances used for domestic purpose and give their

ratings.(Any 10 house hold appliances Classification and their ratings) 5M
maate: V ‘ A o ;GQQ “
mduwm cocxe ‘ 000
016 800
‘ Micmwm (}Véf} I x?G{}
inzandescent Eu&%bs ; &0 €m:tnc Keiﬂ R 20{}(3
%Sigiix; :ztc;n;;}imz ‘ 55 szef fm;mft !nstani Type : 3{3&6
corventional choke : Water hﬁ!&ti}f Smtage xype 1500
pight zémp ’ ‘ 2‘5 = Jmmets:cm fod - : _ o750
Fans 7 R , H 8&3 ’ Electric fron (R 1000
Air Caolers 120 Mosquito Réﬁi‘tiiﬁﬂ! el 5 :
At Conditioners ~ 1500 k Vacuum Cleaner ‘ Case
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7.b) Classify different types of Earthing and explain plate earthing with neat sketch. = SM

Earthing is defined as “the process in which the instantaneous discharge of the electrical
energy takes place by transferring charges directly to the earth through low res1stance wire
Types of Earthing: There are three types of earthing, they are

o Pipe earthing

» Strip earthing

s Plate earthing
Plate Earthing is a method where a plate made of galvanized copper or iron is buried
vertically at least 3 meters below ground level. This plate connects all conductors to the earth,
providing a path fér electrical discharge. The Diagram of Plate Earthing typically illustrates
this setup, showing the plate’s position in relation to the ground level and the conductors it
connects.
The Plate Earthing Diagram also often includes the dimensions of the plate. For instance, a
copper plate used in this method typically measures 600mm x 600mm x6.35mm. The plate’s
size and material can vary based on specific requirements, but the principle remains the same,

to provide a safe path for fault current to the earth.
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Advantages of Earthing
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Earthing 1s the safe and the best method of offering safetv. We know that the earth’s
potential {3 zero and 1s treated as Neutral. Since low equipment 15 connected 10 earth

using low resistance wire, balancing 1s achieved.

Metal can be used 1n electrical installations without looking for 1ts conductivity,
proper easthing ensures that metal does not transfer current.

A sudden surge w voltage or overload does not harm the device and person if proper

earthung measures are done.

It prevents the risk of fire hazards that could otherwise be caused by the cusrent

leakage.
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Part— B

1.f) Describe the function of Zener voltage regulator. 1M
A Zener voltage regulator maintains a constant output voltage by operating the Zener
diode in its breakdown region, despite variations in input voltage or load current.
1.g) List the applications of Transistors. (Any two) M
Amplification of audio and signal voltages
Electronic switching in digital circuits
Oscillators and signal generators
Voltage and current regulation
Signal modulation and demodulation
Power control in motor drives and inverters
Logic circuits and microprocessors
Radio, TV, and communication systems
1.h) Label the circuit diagram of CC configuration.(Any One) 1M
RE |
Out{put %"'g{:
Signal
.+h.,
VR(I
1.i) Draw ,the fharacteristics of BJT with CB configuration. 1M
0 imAg o
3.0 Saturation A Active Region
’ ! Region
S N L T
& 2.0 le=20mA
% & b e e o i e ot o e e
O3 /,'\Q). S le=15mA
- 2 | SRR SRR oL
L o le=10mA
E o - A L
= o e =
Fos | [
T o = | o
00 200 360 40 so 7 Ve (W) T T »
EMITTER-BASE VOLTAGE ’ o8 " Ve
Gut off Reglon
Input characteristics: Output characteristics
1.j) Define Excess-3 code. 1M

Excess-3 code is a non-weighted, self-complementing binary code used to represent
decimal digits, in which each decimal digit is encoded by adding 3 to it and then converting
the result into binary.
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8.a) Discuss why biasing is required for a transistor?. Illustrate the output characteristics
of a common emitter transistor with a neat sketch M

Transistor Biasing:
The application of a suitable D.C. voltage. across the transistor terminals is called Biasing

;o LN Y N
: | G b
e
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T Ve
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Figure (b) : NPN transistor

Figure () : PNP transistor
Commeon Emitter Circuif:

A test circuit for defermining the static characteristics of an NPN transistor is shown in fig. In this
circuit emitter is conumon to both input and output cirenits.  To measure the base and collector cuirent
milli anuneters are connected in series with the base and the output mcmts Voltmeters are connected

across the mput and the output circuits to measure Vg and Vg,
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It is a curve that shows the relationship between the coilectox Ic and the collector-emitter

voltage Vg,
A suitable base current Is is maintained. Veg is increased in a number of steps ﬁom zero and the
corresponding values of I are noted. It is repeated for different values of Ip then they are plotted as
shownin the fig. |

The output resistance is less than the common base configuration. It is equal to

()U{}.}m respstalive. v il 30 CONSIAN [1{

-
The following points may be noted from the family of characteristic cuirves,
1. The collector current I¢ increases rapidly to a saturation level for fixed value of Iy

but at thesame time Vg increases from zero,
A small amount of collector current flows even when I = 0. The cutrent is called
Iego. Nowmain collector current is zero and the transistor is cut-off.
3. The output characteristic may be divided into three regions.

1. Active region

2. Cut-off region

3. Saturation region

S

8.b) Explain the working of Zener Diode with its Characteristics : SM

A graph of current through vs the voltage across the device is called the characteristic of Zener
diode. The first quadrant is the forward biased region. Here the Zener diode acts like an ordinary
diode. When a forward voltage is applied, current flows through it. But due to higher doping
concentration, higher current flows through the Zener diode.

In the third quadrant, the magic happens. The graph shows the current vs voltage curve when we
apply a reverse bias to the diode. The Zener breakdown voltage is the reverse bias voltage after
which a significant amount of current starts flowing through the Zener diode. Here in the diagram,
Vz refers to the Zener breakdown Voltagé Until the voltage reaches Zener breakdown level, tiny
amount of current flows through the diode. ;

Once the reverse bias voltage becomes more than the Zener breakdown Voltage a 31gn1ﬁcant
amount of current starts flowing through the diode due to Zener breakdown. The voltage remains
at the Zener breakdown voltage value, but the current through the diode increases when the input
voltage gets increased. Due to the unique property of Zener diode, the depletion region regains its
original position when the reverse voltage gets removed. The Zener diode doesn’t get damaged
despite this massive amount of current flowing through it. This unique functionality makes it very
useful for many applications. ‘
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9.a) Explain the minority and majority charge carriers in P block and N block
semiconductors. M

CORREgEet EIRA21L ) . . y
ion | 3 ctor is predominant
() n-type conductivity. The current conduction in an n-type semicondu p P

; onductivi ig. 25.11 (iy shows the
by free electrons (i.e., negative charges) and is called n-type canau(:tzvu?w: Figfree eiecu{(ms) e
current conduction in an a-type semiconductor. The majority carriers t:vee e e vumen
towards the positive terminal while the holes move towards the nega

due to holes in n-type semiconductor is very small and may be neglected.

Free Electron
- S

B et 4 e ity ey

o e -
- o e | g
ri—"' O -k
Hole 2-type
11

n-type Conductivity
&)

(f) p-type conductivity. The current conduction in a p-type semiconductor is predominanlb; ‘
by holes (i.c., positive charges) and is called p-type conductivity. Fig. 25.11 (ii) shows the current
conduction through a p-type semiconductor. The majority carriers (/.e., holes) drift t‘oward% ti’]e :
negative terminal while the minority carriers (free electrons) move towards the positive termin ti .
The current due to minority carriers (f.e., free electrons) in a p-type semiconductor is SO sma
that it may be neglected.
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[ ases S - o3
{ O e P % i
§—— B g1 o | 2
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. i
iy
p-type Conductivity
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9.b) Explain the working of the PN junction diode as a switch. M

P-N Junction Diode:

In a piece of a semiconductor, if one half of is doped by p-type and the other half is doped by n-
type impurities, P-N junction (diode) is formed. The n-type has high concentration of free
electrons. The p-type has high concentration of holes.

ForwardBias
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When a diode is connected in a Forward Bias condition, a negative voltage is applied to
the N-type material and a positive voltage is applied to the P-type material. If this external voltage
becomes greater than the value of the potential barrier, approx. 0.7voltsfor silicon and 0.3 volts for
germanium, the potential barriers opposition will be overcome and current will start to flow. This
is because the negative voltage pushes or repels electrons towards the junction giving them the
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energy to cross over and combine with the holes being pushed in the opposite direction towards
the junction by the positive voltage. This results in a characteristics curve of zero current flowing
up to this voltage point, called the "knee" on the static curves and then a high current flow through
the diode with little increase in the external voltage as shown above.

The application of a forward biasing voltage on the junction diode results in the depletion layer
becoming very thin and narrow which represents a low impedance path through the junction
thereby allowing high currents to flow. The point at which this sudden increase in current takes
place is represented on the static I-V characteristics curve above as the "knee" point.

ReverseBias:

When a diode is connected in a Reverse Bias condition, a positive voltage is applied to the N-
type material and a negative voltage is applied to the P-type material. The positive voltage
applied to the N-type material attracts electrons towards the positive electrode and away from
the junction, while the holes in the P-type end are also attracted away from the junction towards
the negative electrode. The net result is that the depletion layer grows wider due to alack of
electrons and holes and presents a high impedance path, almost an insulator. The result is that a
high potential barrier is created thus preventing current from flowing through the semiconductor
material. '

g™ gt
: . N Fpvorse Biwng Volfags .
10.a) Explain the working of a full wave bridge rectifier. M
. . "/4‘ ‘ﬂu\' ;4
wa o o ;
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av

The four.diodes labeled Dy to Dy are arranged in “series pairs” with only two diodes
conducting current during each half cycle.
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During the positive half cycle of the supply, diodes Dy and D> conduct in series
while diodes Dy and Dy are reverse biased and the current flows through the load as shown

below.

TN
+N&
-
Ry

During the negative half cycle of the input ac voltage diodes D; and Dy conduct, whereas
diodes Dy and D, do not conduct. The conducting diodes Dy and Dy will be in series through
the load resistance Ry and the current flows through the R;. in the same direction as i the
previous half cycle. Thus a bidirectional wave is converted into a unidirectional wave,

Waveforms:

Output duriey Positive half oycle of input

Dutgyt duniag Megativa hatf opcle of input

combing oulpat
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10.b) Articulate the block diagram of an regulated DC power supply and explain the

.

Function of each block.

A regulated power supply can convert unregulated an AC (alternating current or voltage)
to a constant DC (direct current or voltage). A regulated power supply is used to ensure that
the output remains constant even if the input changes. A regulated DC power supply is also
called as a linear power supply, it is an embedded circuit and consists of various blocks.

The regulated power supply will accept an AC input and give a constant DC output. Figure

below shows the block diagram of a typical regulated DC power supply.

The basic building blocks of a regulated DC power supply are as follows:

1. A step down transformer
2. A rectifier

3. A DC filter
4. Aregulator

4
! B Vms,in«ﬁ " -
%j/ Y Iy ‘*x‘h
é b H § e T P e
e 7 * -
i - s ﬂ'i )
- e D < e oS
r Sl Tran . g
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AC e former - -
s 3
o T
Mf . Vout - L
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i) Step Down Transformer: A step down transformer will step down the voltage
from the ac mains to the required voltage level. The turn’s ratio of the transformer is
so adjusted such as to obtain the required voltage value. The output of the transformer
is given as an input to the rectifier circuit.

ii) Rectifier: Rectifier is an electronic circuit consisting of diodes which carries out
the rectification process. Rectification is the process of converting an-alternating
voltage or current into corresponding direct (DC) quantity. The input to a rectifier is
ac whereas its output is unidirectional pulsating DC. Usually a full wave rectifier or a
bridge rectifier is used to rectify both the half cycles of the ac supply (full wave
rectification). '

iii)DC Filter: The rectified voltage from the rectifier is a pulsating DC voltage having
very high ripple content. But this is not we want, we want a pure ripple free DC
waveform Hence a filter is used. Different types of filters are used such as capacitor
filter, LC filter, Choke input filter, m type filter

iv)Regulator: This is the last block in a regulated DC power supply. The output
voltage or current will change or fluctuate when there is change in the input from ac
mains or due to change in load current at the output of the regulated power supply or
due to other factors like temperature changes. This problem can be eliminated by
using a regulator. A regulator will maintain the output constant even when changes at
the input or any other changes occur. Transistor series regulator, Fixed and variable
IC regulators or a Zener diode operated in the zener region can be used depending on
their applications. IC’s like 78XX and 79XX are used to obtained fixed values of
voltages at the output.
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11.a) Describe the role of Filter in the Rectifier with an example. SM

TR Bridge
Rectifier

T‘

T / s% \ .
o Sk \';7 -L L
.~

=P

e T/ Smoothing S
Capacitor ¥

Rt

Resultant Quiput Wavefarm

During the positive quarter cycle of the ac input signal, the diodes Dy ,D; are forward biased,
the capacitor C gets charges through forward bias diodes D; ,D, to the peak value of input
voltage V.

In the next quarter cycle from /2 to 7 the capacitor starts discharging through load resistance
Ry , because once capacitor gets maximum value diodes D; ,D, will be reverse biased and
stops conducting, so during this period from /2 to 1 capacitor C supplies load current.

In the next quarter cycle from m to 31/2 of the rectified output voltage, if the input voltage
exceeds the capacitor voltage, making diodes D3, D4 f01wa1d biased, this charges the
capacitor back to Vi,

In In the next quarter cycle that is from 37/2 to 2 , the diodes D3 , D4 gets reverse biased and
the capacitor supplies load current.

Next again diodes D;, D2 are forward biased and the cycle of capacitor charging and
discharging continuous, hence load current becomes continuous in nature.

11.b) Describe the working of CE amplifier with neat circuit and their applications. M

CE amplifiers are very popular to amplify the small signal ac. After a transistor has been

biased with a Q point near the middle of a dc load line, ac source can be coupled to the base.

This produces fluctuations in the base current and hence in the collector current of the same
shape and frequency. The output will be enlarged sine wave of same frequency.

The amplifier is called linear if it does not change the wave shape of the signal. As long as
the input signal is small, the transistor will use only a small part of the load line and the
operation will be linear. On the other hand, if the input signal is too large. The fluctuations
along the load line will drive the transistor into either saturation or cut off. This clips the
peaks of the input and the amplifier is no longer linear.

O+Vee

vin
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From above circuit, it consists of different circuit components. The
. functions of thesecomponents are as follows:

Biasing Circuit:

Resistors Ry, R and Rg forms the voltage divider biasing circuit for CE amplifier
and it sets the proper operating point for CE amplifier.

Input Capacitor C,:

Cj couples the signal to base of the transistor. It blocks any D.C.
component presentin the signal and passes only A.C. signal for
amplification.

Emitter Bypass Capacifor Cg:

Ce is connected in parallel with emitter resistance Rg to provide a low
reactance pathto the amplified A.C. This will reduce the output voltage and
reducing the gain value.

Output Coupling Capacitor Cs:
C, couples the output of the amplifier to the load or to the next stage of the

amplifier.It blocks D.C. and passes only A.C. part of the amplified signal.

Because of the fluctuation in base current; collector current and collector voltage also
swings above and below the quiescent voltage. The ac output voltage is inverted with
respect to the ac input voltage, meaning it is 180° out of phase with input.

During the positive half cycle base current increase, causing the collector current to increase.
This produces a large voltage drop across the collector resistor; therefore, the voltage output
decreases and negative half cycle of output voltage is obtained. Conversely, on the negative
half cycle of input voltage less collector current flows and the voltage drop across the
collector resistor decreases, and hence collector voltage increases we get the positive half
cycle of output voltage. ’
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The Common Emitter amplifier is the most widely used BJT amphﬁer because it
provides high voltage gain, moderate current gain, and phase inversion. Its main applications are:

(i) Audio Amplifiers
(1i) Voltage Amplification
(iii)RF (Radio Frequency) Amplifiers
(iv)Intermediate Amplifier Stages.
(v) Signal Conditioning Circuits
(vi)Switching Applications
(vii) Oscillator Circuits
23



12.a) Illustrate any four basic logic gates with appropriate truth tables and characteristic

equations. M
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12.b) Explain the BCD code, gray code and excess-3 with example. SM

BCD code

Binary Coded Decimal or BCD, is another process for converting decimal numbers s
binary equivalents. In this code cach decimal digit is represented by a 4-bit binary ®
In the binary system, with four bits we can represent sixteen numbers (0000 to 11

BCT code only first ten of these are used (0000 to 1001). The remaining six code cot

e, 1010 to HHIT are invalid in BCD,

In the BCD numbering system, the given decimal number is segregated ino ¢
of four bits for each decimal digit within the number, Each decimal digit is conver
its direct binary form. Table (8.3) gives the binary and BCD codes for the decima

0 to 15,

ne

“mai ;«:‘;mbcr Binarvy Nnmhﬂ Binary ( mleé :ﬁedm;l
T - 0000 60
R 0001 DO
EO _ o010 0010
B 4 T, oot
P oton 0100
e ool - 0101
o ol eue 0110
A _ong o
E ool o1 §
1010 0001 0000
s 0001 0001 B
T 1100 0001 0010
1101 0001 0011
) 0001 0100
11l 0001 0101

heit
ket
1) Bu i
yibinattons

sk
4 mt
{ pambe®

83, 7 (1000 0101y,
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o Gray code . ¢ NUMBEr 10 W NeXt numb,,
The code which exhibits only a single bit change !mm‘ :m' ay Lwo successive code “/Lr .
Mnown as gray code or eychic code. In this c(')dc‘ bclf\ib.t;‘“ ‘:c%xtlcd as unit distance c“;rdg(
there will be change in only one position. This vode fs N hf ;; generated by refiec - C.‘h
i alvo called as reflected code, because n-bit gray code can be & . g e
(1 ¥R bit code. code representation

e e e

Table (8.5): Grey

Decimal Code W‘WKB@MMJ
0 T 0000 N , 0000
T ~‘“‘“’5§5,“’: | o001
ey T 0010 . 0011
" ﬂwja‘r » 010
ow0 | o owo B
S | o0 | o
6 0110 M‘ 0101
TS ot 0100 e
8 1000 1100
9 ' 1001 1 1101
(i 1010111
1 0 1 0 1 t {  Gray
U | cp ) ome) e | ——> 0 —x] Binary

Therefore, (1010111),; = (1100101},

Excess-3 code

Facess d code, alse kiown as XS-3 codel is a non-weighted and sel-complementary g |
BV I N * 2 * * i oo J
conde used 1o represent decimal manmbery, Jt adds @ fised vatue of 3 o cuch deciny dip
Befire converting it into a binary code or it can also add 0011 in cach 4-biv BCY Cody
> RO . .t - . " C g . -, ; o > IH
e decimal number for cetting exeess-3 ¢ode. The Bxeess-s code for the decimgy Mitlithe,
- ; o ¢ b - . . ) (S
are shown in Table {04, '
We can find the excess-3 code of the given binary number by using the following sieps
L Convert the binary number into decimal,
R % T T . Lo . . .
20 Add 3 in each digit of the decimal number.
3. Find the binary code of each digit of the newly generated decimal number,

We can also add 0011 in cach 4-bit BCD code of the decimal number for geuig,
oxcess-3 code, o

Table (8.4): Excess-3 code for the decimal numbers

| Pecimal Code BCD Code Excess-3 Caode
0 0000 0011
T 0001 B 0100
2 0010 0101 7
3 0011 0110
4 - 0100 SO11Y ’
5 0101 : 1000
e oo 1001
7 1 ottt 1010
.......... ~ 1000 ‘ ' 1011
' _® 1001 1100 T
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- X
Decimal number : O < 2
Add 3 to cach bit : 3 i
. < 7
o . ’ i i code, we have
13y converting the above sum into 118 equivalent binary .

Sum e 4 7 ©

b

1001 Of1l 0110

Hhenee  she excess-3 code of (643),, is 1001 Q111 0110

13.a) lllustrate the functioning of XOR, XNOR gates with their symbols and truth tables.SM

XOR (Exclusive OR) Gate:

« Functionality: The XOR gate outputs a true (1) value only when the number of true inputs
is odd. If the number of true inputs is even or if all inputs are false, the output is false (0).

> [\Lhmu ~OR gate (or) XOR gate is mostly used in hmu design. The XOR gate has
ne  puts and one output, XOR gate operation for three or more than three variables does
e wish. [f we want to get the XOR operation for three or more than three variables, a
ol ©

ber of VO input XOR gates will be used.
qu

A —— Y =A®B Taputs Output
)2) ALl B Y
0 lo0 0
0 1 ]
i 0 1
1 1 0
(a) Logical symbol (b) Truth table

if the input variables are ‘A’ and, ‘B’ then the output 'Y’ can be expressed as, this is
ead as Y is “an exclusive OR B”. The symbol B! denotes ‘Bxclusive-OR" operation. The
symbol * @ is also called modulo sum. From the truth table of two inputs XOR gate, it can
ay that when the two input variables are different such as ‘01° and *10°, then the ouiput

'Y will be “1". The output ‘Y’ can be calculated for the above two input combinations as
follows. Let the input combination = ‘01’

Now A=0,B=1

We know that y- A®B
"= AB+ AB
= 0-1+0-1 )
~0.0411  [v0=11=0]
=0+ 1
Y= 1
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XNOR (Exclusive NOR) Gate:
. * Functionality: The XNOR gate outputs a true (1) value only when all inputs are the same
(either all true or all false). If the inputs are mixed (some true and some false), the output

is false (0).
p AT T o veiEE Inputs Output
.. / Al B Y
o] o 1
0 ! 0
L] o 0
1] 1

{a) Logical symbol (b} Truth table
Figure (8.12): Exclusive-NOR Gate

An exclusive-NOR gate or XNOR gate cun be obtained by using XOR gate and a NOT
pate. The XNOR gate is also mostly used in logic design. The XNOR ;;atehh'i‘; fsves mpus and
one vutput. The XNOR gate operation for three or more than three var\{abicq‘c‘kxcx not exist 14
we want to get the XNOR operation for three or miore thyn threu variuble\‘: a m;mbcr ol my

g

Now A = OB~ !
We know that YF=A08
Y= Al ¢ iR
=00+ 07 ‘
=01 4+ )0 {.'. () . }"} - (}%
. ; g e
=+ 0
Y=0
13.b) Convert the following M
i) (115)9 to Binary number.

Divide by 2 repeatedly:

115+ 2 =57 remainder 1
57 +2 =28 remainder 1
28 + 2 = 14 remainder 0
14 + 2 = 7 remainder 0
7 + 2 =3 remainder 1
3 +2 =1 remainder 1
1 +2 =0 remainder 1
Reading remainders from bottom to top:

(115)14=(1110011),
ii) (2AB5)1 to Octal number. »

Step 1: Convert hexadecimal to binary

Hex | Binary

2 0010

A 1010
1B 1011

5 0101

2AB516=0010 1010 1011 0101,
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Step 2: Group binary digits into sets of 3 (from right)
0010101010110101—0 010 101 010 110 101
Add leading zero if required:
000 010 101 010 110 101

Step 3: Convert each group to octal

Binary | Octal
000 0
001 1
010 |2
101 |5
RUSIRN A
010 |2
101 5

Final Answer:
(2AB5)16=(025265)3

iii) (8964);¢ to Hexa decimal number.
Divide by 16 repeatedly:

8964 -+ 16 =560 remainder 4
560 + 16=35 remainder 0
35 + 16 =2 remainder 3
2 + 16=0 remainder 2
Reading the remainders from bottom to top:
(8964)19=(2304)1

iv) (110111011); to decimal number.
The binary numberis: 110111011
Each digit represents a power of 2, starting from the rightmost digit (2°):

Binary Digit | Power of 2 | Value
1 28 256
1 27 128
0 2° 0
1 25 32
1 2% 16
1 23 8
0 22 0
1 2! 2
1 20 1

Now, add up all the values where the binary digit is 1:
256 + 128 +32+16 +8+2+ 1 =443
(110111011), = (443)4¢ :
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