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Q1. SZABMU 2024

Kilowatt hour is the commercial unit of electrical
energy. 1kWhis equal to

(&) 3.6meV

3.6MeV

@© 3.6)
@ 3.6MJ

Q2. SZABMU 2024
In any electric circuit, power output (2,.) willbe
maximumwhen ____. (Whereas R = external
resistance, r = internal resistance)

(&) R=0butr#0

r=0butR#£0

© R=occandr=10

@R:-r

Q3. SZABMU 2024

The gradient/slope of |-V (Current-Potential) graph
provides

(&) Conductance

Conductivity
(©) Resistance

(D) Resistivity
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Q4. SZABMU 2024

If 60 A current passes through a wire in 60 seconds.
What will be the value of charge existing in the wire?
®) 46 x 1072 C

3.6x107°C
© 26x10°C
© 36x10°C

Q5. SZABMU 2024

Which one of the following is the Sl-unit of
conventional currentina conductor?
(&) Ampere

Coulomb
(©) Ohm

(o) Ohm meter

Q6. SZABMU 2024

Which one of the following materials has negative
temperature coefficient of resistance?

(&) Copper

Germanium

(© Sulphur
(© Zinc

Q7. KU 2024

The |-V Graph for a non- Ohmic materialis always
(&) Curved

Horizontal
(© Linear

() Perpendicular
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Q8. KU 2024

Temperature coefficient of resistance is defined as
increase asincrease inresistance per ohm original
resistance per :

(a) Degreeriseintemperature
Unitincrease in electric current
@ Unit decrease in capacitance
(o) Degree drop intemperature

Q9. KU 2024

For metals, the temperature coefficient of resistance
is:
(@) Infinity

Negative
() Positive

(o) Zero

Q10. KU 2024

If R, and R, are respectively the filament resistance of
a100-Watt bulb and 200-Watt bulb designed to
operate on the same voltage, then:

(&) Ristwotimes R,

Ryistwo times Ry

(©) Ryisfourtimes R,

(@) R;isfourtimes R,

Q1l. KU 2024

The maximum power transfer theorem states that
maximum power is delivered to the load when

(&) Theload resistanceis half of the source resistance
The load resistanceiszero

(c) The load resistance is double the source resistance
(D) Theload resistanceis equalto the source resistance

Q12. UHS 2024

Volt x Ampere is the measure of:
(&) Current
Volt

(©) Resistance
(D) Power

Q13. UHS 2024
The resistance of semi-conductor withrisein
temperature:

(&) Increases

Decreases

(©) Remainsame
(@) Infinite
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Ql14. UHS 2024

Whenlength of copper wire is doubled thenresistivity
becomes:

(a) Double
Half

(©) Remainssame
(D) Fourtimes

Q15. UHS 2024

The magnitude of the current in metalsis proportional
to the potential difference crossitaslong as
temperature of conductor is kept constant is known
as:

@) Joule'slaw

Gauss law

© Ohm'slaw

(©) Ampere's law

Q6. UHS 2024

A charge of 20 C passes through a wire for 30
seconds. Then the current in the wire will be:

® 3A
0.3A
© 3mA
® 0.3mA

Q17. UHS 2024
TkWh = 1?

® 3.6

3.6KJ
© 3.6MJ

®) 3.6G)

Official Solved Edition



BEAMBEPREP - PHYSICS - 09. CURRENT ELECTRICITY

Q18.

Which graph explains non-ohmic material whose
resistance decreases?

NUMS 2024

(A) Graphshowing a straight line curving horizontally towards
the V-axis (Slope decreases)

Graph showing a straight line curving vertically towards the
|-axis (Slope increases)

(©) Graphshowing a perfect linear straight line from the origin
(o) Graph showing a horizontal flat line

Q19.

The substance having negative temperature
coefficient are:

NUMS 2024

(A) Insulators
Conductors
() Semi-conductor

(@) Alloys

Q20.

Resistance is the measure of

BUMHS 2024

(&) current

voltage

(c) motionof charges

(D) opposition to the motion of charges

BUMHS 2024

Q21.

No current flows between two charged bodies if they
have same

(&) charge
potential
(©) capacity
(D) density

beambeprep.com
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Q22.

Ohm's law state that electric current through a
conductoris proportional to the applied voltage
provided:

BUMHS 2024

@ electric current is constant
electric fieldis constant
@ resistanceis constant

(@ electric charge is constant

Q23.

Let five resistors, each of 10 ohm, are connectedin
parallel and the combinationis then connected with a
battery of 50V. The current through each resistor will
be:

®) 5A

10A
© 25A
©) 50A

BUMHS 2024

Q24.

A battery has an emf of 6.0V and aninternal resistance
of 0.4 (1. Itis connected to a 2.60resistor through a
switch. When switchis open, the potential difference
across the switchis:

® ov

6.0V
© 2.6V
® 5.2V

BUMHS 2024

Q25.

The following formula can be used to determine the
resistance of alength of conductor. R = pl/A. Inthe
formula, the symbol p stands for the:

UHS 2023

(a) Cross-sectional area of the conductorinm?

Product of the length of the conductorin metes

(©) Resistivity of the material in units of ohm-meters

() Resistance of the conductorinunits of ohms per meter

Q26.

The resistance of the wire varies inversely as:

UHS 2023

(») Area of cross section

Length
(©) Resistivity
(@) Temperature
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Q27. UHS 2023

A wire of uniform area of cross-section'A’, length 'L,
andresistance 'R'is cut into two equal parts. What will
happen to the resistivity of each part?

(&) Itwillbe doubled

It will be one fourth

(© Itwillbe halved

@ Itwillremain the same

Q28. UHS 2023

According to maximum power transfer theorem,
which of the following is the max power delivered by
the battery to the output?

®) E?/4ar

E?/2r

@ E? /5

@ E?/3r

Q29. SZABMU 2023

A charge of 90 C passes through a wire for 30
seconds. Then the current in the wire will be:

@ 3A
0.3A

(© 3ImA
® 0.3mA

Q30.

The magnitude of the current in metals is proportional
to the applied voltage as long as temperature of
conductor is kept constant. It is statement of:

(&) Joule's Law

Gauss Law
(c) Ohm's Law

(©) Ampere'sLaw

SZABMU 2023

Q31.

When length of copper wire is double then resistivity
becomes:

(a) Double
Half

(©) Remains same
(o) Fourtimes

SZABMU 2023
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Q32.

The resistance of semi-conductor withrise in
temperature:

SZABMU 2023

(@) Increases
Decreases
(©) Remainsame
(©) Infinite

Q33. SZABMU 2023

A heating coil has aresistance of 10 ohm. Itis
designed to operate on 20 V. What electric energy is
supplied to heaterin10s?

@) 100J

200)
© 300J

© 400J

Q34.

The unit of resistivity is:

(®) Ohm
Ohm meter

(©) Ohm/meter
(d) Meter/ohm

SZABMU 2023

Q35. ETEA 2023
For 0.5 siemens of conductance, resistance will be:

® 1Q
29
© 200
) 100

Q36. ETEA 2023

1volt x 1Tampere is equal to:
®) 1coulomb
Tnewton

© lwatt
© Thp

Q37.

A wire of length L has resistivity is p, If the wire is
divided in two halves, then resistivity of each halve is:

®) p/2
p

© 2o
©) p/3

ETEA 2023
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Q38. ETEA 2023

In how many hours a1000-watt AC will consume one
unit of electricity?

(&) 0.5hr
Thr
@© 1.5hr
(@ 2hr

Q39. ETEA 2023

Which of the following the copper conductor that has
the leastresistance must be?

(&) Thick, short and cool

Thin, long and hot

(©) Thick, longand hot

(@) Thin, shortand cool

Q40. ETEA 2023

Acertain x-ray tube requires acurrentof 5mAat a
voltage of 60 kV. The rate of energy dissipation (in
watts)is:

@ 560
300

© 200
(@ 800

Q41. ETEA 2023

Ampere second is the unit of:

(&) Power
Charge

(c) Potential difference
(D) Current

Q42. DUHS 2023

The Ohm's law is applicable if:

(&) Temperature of the conductor becomes infinite
Temperature of the conductorincreases

() Temperature of the conductor decreases

(D) Temperature of the conductor remains same

Q43. DUHS 2023

Which of the following refers to the DC current that
does not change its intensity?
(a) Eddy's current

Surge current
(©) Leakagecurrent

(D) Steady current

beambeprep.com
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Q44. DUHS 2023

The internal resistance of a battery is:
(&) Inparallel to the external load

In series to the external load

(c) Notconnected to the external load

() Zero

Q45. DUHS 2023

The electric potential sets across the terminals of a
battery is called:

(&) Potential difference
EMF

(© Internal potential drop
(©) Terminal voltage

Q46. DUHS 2023
One kilowatt-hour (IkWh) equals to:

@®) 3.6
3.6KI
© 3.6MJ

© 3.6G)

Q47.

A soft cylindrical electrical conducting wire has
resistanceR. Itis stretched so thatitslengthis
doubled, but its radius stays constant. What would be
the new resistance?

@®) R/2
® R
© 4R
© 2R

DUHS 2023

Q48. NUMS 2023

TkWh =
@) 0.36 x 10°

36 % 10° J

(©) 3.6 x 10%J
(D) 0.036 x 10°J

Q49. NUMS 2023

Volt x Ampere is the unit of:
(&) Current

Volt

(©) Resistance
() Power

Official Solved Edition



BEAMBEPREP - PHYSICS - 09. CURRENT ELECTRICITY

Q@50. NUMS 2023

If length of the wire becomes two times to its original
value and area becomes one half toits original value,
than resistance of the wire becomes:

(a) Double

Four times

(© Onehalf

(@ One fourth

Q51. UHS 2022
How much potential drop exist across closed switch?

® oV
® 1V
© 2v
®© 3V

Q52. UHS 2022

A 3V batteryis connected in series withammeter and
2 ohmresistance after short circuiting. What willbe
reading of ammeter?

@ 1A
® 1.5A
© 5A
@ 6A

Q53. UHS 2022

Theresistance of a conductor does not depend on
which of the following?

(A) Area
Resistivity
(© Length

(D) Mass

Q54. UHS 2022

Which of the following statementis NOT CORRECT

Kirchhoff's rule?

(®) Kirchhoff's current rule based upon the law of
conservation of charge

Wheatstone bridge is an application of Kirchhoff's rule

(c) Kirchhoff's rules are more suitable in AC circuits

(©) Kirchhoff's voltage rule based uponthe law of
conservation of energy

beambeprep.com
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Q@55. UHS 2022

What do the substances whose resistance decreases
withincrease in temperature have?

(&) Hightemperature coefficient

Negative temperature coefficient

(©) Positive temperature coefficient

(D) Zero temperature coefficient

Q56. UHS 2022

Alow voltage supply withane.m.f of 20V and an
internal resistance of 1.5 ohms is used to supply
power to a heater of resistance 6.5 ohms in a fish tank.
What is the power supplied to the waterin the fish
tank?

® 41w

50W
© 53W

® 62W

Q57. SZABMU 2022

Ohm meter is the unit of:
(&) Resistance

Resistivity

(c) Conductance

(©) Conductivity

Q58.

The total resistance of wire is inversely proportional
to:

(®) Length

Area
(©) Temperature

(@) Time

SZABMU 2022

Q59. ETEA 2022

Potential divider circuit is made when:

@) Currentisdivided

Emf sourceis divided

(©) Resistanceisdivided

(D) Number of electrons are divided

Official Solved Edition
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Q460. ETEA 2022

A conductorhasresistance R. Ifitslengthis stretched
to twice the actual value and its radiusis reduced to
one third of its original values, the new resistance will
be:

@ 3R
® 9R
© 18R
® 27R

Q61. ETEA 2022

Two electric bulbs "A" and "B" of powers 500W and
2000W respectively are connected to 240V supply.
The ratio of current passing through bulb "A" to the
current passing through bulb "B" is:

@) 1:2

1.4

© 18

© 116

Q62. ETEA 2022

A conductor haslength equal to » meters andradiusr
meters. Its resistance will be equal to:

® R=pr?
® R=pr?
© R=pr®
© R=pr’
Q63. ETEA 2022

When two conductors each of resistance R are
attachedin series to external circuit, their net
resistanceis:

@ R

2R

© 3R

@ 4R

Qé4. ETEA 2022
In a conducting electric wire, the electric current
flows due to:

(&) Protons

lons
(©) Holes

(D) Electrons

beambeprep.com
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Q65. BUMHS 2022

Which of the following is Ohmic device?
(a) Filament bulb
Transistor

(c) Semi-conductordiode
(D) Copperwire

Q66.

The internal resistance of a battery is due to which of
the following reasons?

BUMHS 2022

(&) Electrolytes

lons moving charges
(©) Moving charges

(D) Static charges

Q67.

When different resistors are connected across the
terminal of a battery:

DUHS 2022

(&) Its emf remains same but terminal potential difference
changes

Both emf and terminal potential difference changes

(©) Itsemf changes but terminal potential difference remains
the same

(0) Both emf and terminal potential difference remains the
same

Q68.

Abattery of emf 'E' has aninternal resistance 'r'. If
current 'l'is drawn then terminal potential V; is given
by:

® V,=E+Ir

Vi=E—1Ir

© V=&

© Vi=Er

DUHS 2022

Q69.

The electrical energy dissipated as heatin aresistoris:
® VR

VRt

© I’R

© I’Rt

DUHS 2022
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Q70.

Resistance of 52 and 10 Q2 are connected in parallel. If
the P.D across 5 (2 resistor is 20V then current through
10 Q resistor will be:

@ 0.5A
2A
© 4A
@ 10A

DUHS 2022

Q71.

A conducting wire of resistivity 'p' is cut into two equal
parts. The resistivity of each part will be:

(&) The same

One fourth

© v2times

(© Halved

DUHS 2022

Q72. DUHS 2022

Four cells of emf 3 volt are connected in series to form
abattery. Net emf of the combinationis:

@ 12volt

1.33volt

(e 9volt
(@) 7volt

Q73. NUMS 2022

The magnitude of current in metals is proportional to
the applied voltage as long as temperature of
conductor is kept constant. It is statement of:

(A) Joule'slaw

Gauss's law
(c) Ohm'slaw

(©) Ampere'slaw

Q74. NUMS 2022

Theresistance of pure metal increases with:

(&) Increase intemperature
Increase in pressure
(c) Decreaseintemperature
(D) Decrease inpressure

Q75. PMDC 2021

Conductivity depends on

(&) Temperature and nature of material

Length
(©) Area
© Al

beambeprep.com
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Q76.

Aload of resistance 0.04 Q1 is attached to the cell
having E.M.F1.5V and 15 Ais drawn in the circuit. The
internal resistance of cell willbe

®) 0.60
0.060

© 60

@ 0.30

PMDC 2021

Q77. PMDC 2021

Bulb Having Current 200A, and Voltage 220 find
Power
@) 22kw

44kw
(© 44watt

© 40 kw

Q78.

A heater of 400 Watt was on for 5 hours what s
electrical Consumption
(®) 20KwH

12 KWH
© 2KWH

(© None

PMDC 2021

Q79. PMDC 2021

Which of the following bulb has least resistance?
® 50W

100W
© 200W

® 300W

Q80.

One kilowatt-hour is commonly termed as one
commercial unit of electric energy whichis equal to

PMDC 2020

@) 3.6 x 10°J

3.6 x10%J
(© 3.6 x 10*J
©) 3.6 x 103 J

Q81. PMDC 2020

When a wire is compressed and its radius becomes 2R
thenits resistance will be:

®) 16R
4R
© 1/16R
® 1/4R

Official Solved Edition
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Q82. PMDC 2020

One of the following is an ohmic device
(a) Filamentbulb

Semiconductor diode

(c) Transistor

(D) Copperwire

Q83. PMDC 2020

The change in aresistance of metallic conductor
below 0°C?

(&) Nonlinear

Curve

(© Linear

(©) Curvilinear

Q84. NUMS 2020

The power of an electric bulb is I00W. Itis connected
to 110V power is supply. The resistance of electric
bulb will be?

ORI
1210
© 200

© 2000

Q85. NUMS 2020

If length of the wire becomes two time to the original
value and area becomes one half toits original value,
thenresistance of the wire becomes:

() Double

Fourtimes
(©) One half

(©) One fourth

Q86. MDCAT 2019

Calculate the rate at which energy is transferred by
220V mains supply which provides acurrentof 0.1A
toalED?

® 22kwW

22W
© 2.2kW

© 2.2W

beambeprep.com
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Q87. MDCAT 2019

A copper wire has length L and cross-sectional area
A. ItsresistanceisR. If we halved the length and
halved the diameter of wire, then what will be the
resistance of this wire?

@ R

2R

© 3R

@ 4R

Q88. ETEA 2019

A car battery has EMF of 12 Volts and internal
resistance 5 x 10~2 ohm. If it draws 60 ampere current,
then terminal voltage of the battery will be

(a) 5volts

3volts
(©) 15volts

(D) 9volts

Q89. MDCAT 2018

When potential difference is applied across the ends
of uniform wire of lengthl andradius r, a current I flow
inthe wire. If same potential difference is applied to
the ends of another wire of the same material but of
length 27 and radius 2r, the current inthe wire is

@) I/4
I

© 21
© 1/2

Q90. ETEA 2018

The reciprocal of the conductanceis called
(&) conductivity

Resistivity

(©) Resistance

(d) Inductance

Q91. ETEA 2018

A typical mobile phone of 5.0 V and aninternal
resistance of 200 mf2. What is the terminal P.D of the
battery whenit supports a current of 500 mA?

(&) 4.8V
4.9v
© 5.0V
©) 5.1V
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Q92. ETEA 2018

A metal cube with sides of length "a" has electrical
resistance R between opposite faces. What is the
resistance between the opposite faces of a cube of
the same metal with sides of length 3a?

@ 9R
3R
(© R/3
®© R/9

Q93. ETEA 2018

A filament lamp has aresistance of 1800 when the
currentinitis 500mA. What is the power dissipatedin
the lamp?

@ 45W

90W
© 290W

© 360W

Q94. ETEA 2018

A cell of internal resistance 2.01) and electromotive
force (e.m.f) 1.5V is connected to aresistor of
resistance 3.002 what is the potential difference
across 3 resistor.

@ 5V

1.2V
© 0.9V
© 0.6V

Q95. MDCAT 2017

2 x 10° electrons passing through a conductorin1ms.
Find electric current flowing through conductor:

@ 32x10°A

3.2x 1071 A

(©) 320x 10710 A

(D) 0.32 x 107 A

Q96. MDCAT 2017

A carbonresistoris connected to a battery of 50 volt
and 2 ampere current is passing throughit. If voltage
isincreased to 75 volt, current will become:

(&) 3Amp
4.5Amp
© 1.5Amp
(@) 6Amp

beambeprep.com
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Q97. MDCAT 2017

When the current is neither drawn from a source nor
given toit then:

@ E=V
® E >V,

© Vi FE
(©) Both"B"&"C"

Q98.

Resistance between two opposite faces of square
thin film of area Imm? having thickness of 1umif
resistivity of materialis 10 °Qm will be:

@) 10000

10
© 1000

® 100

MDCAT 2016

Q99. ETEA 2016

If the potential difference across a resistoris doubled:
(&) Only the currentis doubled

Only the current s halved

(©) Only the resistanceis doubled

(@) Only the resistance is halved

Q100.

A total charge of 100 C flows througha12Wbulb ina
time of 50 second. What is the potential difference
across the bulb during this time?

@) 0.12v

2.0V

© 6.0V

©) 24V

ETEA 2016

Q101.

The temperature coefficient of resistance of a
semiconductoris:

(@) Positive
Negative
(© Imaginary
(D) Zero

ETEA 2016
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Q102.

12-volt batteryis applied across 6f1resistance to
have a steady flow of current. What must be the
required potential difference across the same
resistance to have a steady current of one ampere?

@ 12V
1\
© 3V
® 6V

MDCAT 2013

Q103.

Which one of the followingis |-V curve of a junction
diode?

MDCAT 2012

(&) Astraight vertical line

A straight horizontalline

(©) Anon-linear curve showing exponential rise in forward bias
(D) None of these

Q104.

Electric charge on an objectis measured as 5 micro
coulombs. How the value of this charge canbe
expressed in terms of base unit:

(&) 5 x 10" ampere second
5 x 10~% ampere second
(© 5 x 10 ampere second

(D) 5 x 10~? ampere second

MDCAT 2012

Q105.

If 2 A current passes through a resistor when
connected to a certain battery. If the resistance is
replaced by the double resistance, then the current
willbecome

@ 2A
® 6A
© 4A
® 1A

MDCAT 201

beambeprep.com
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Q106.

The equivalent current which passes from a point at
higher potential to a point at alower potential as if it
represented a movement of positive charges is

MDCAT 2010

(®) Electronic current
Magnetic lines

(© Electric current

(® Conventional current

Q107.

The substances like germanium and silicon have

MDCAT 2010

(&) Negative temperature coefficient
Positive temperature coefficients
(c) BothAandB

(©) None of the above

Q108.

The fractional change in resistance per Kelvin is known
as:

MDCAT 2009

(&) Temperature coefficient of resistance
Linear coefficient of expansion

(©) Thermal coefficient

(d) Volumetric coefficient of expansion

Q109.

The energy supplied by the cell to the charge carriers
is derived from the conversion of:

MDCAT 2009

(®) Heat energy into Electrical energy
Solarenergy into Electrical energy

(c) Chemical energyinto Electrical energy
@ Mechanical energy into Electrical energy

QT110.

The deviation of |-V graph from the straight line is due
to:

MDCAT 2009

(n) Decrease intemperature and decrease inresistance
Decreasein temperature andincrease inresistance
(©) Increaseintemperature and increase inresistance
(D) Increaseintemperature and decrease inresistance

MDCAT 2008

QI111.

A wire hasresistance 100 Ohm at 0 “*Cand 200 Ohm at
100 °C. What is its temperature coefficientinK '?

@®) -0.01
0.01

© -1/273
® 1/273
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Q2. MDCAT 2008

The heat produced by a current I in the wire of
resistance R during time interval tis

@ I*/Rt

?/R/t

(© I’Rt

(@) IR%*

beambeprep.com Page 12 of 59 Official Solved Edition
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PROPOLIS COGNITIVE ERROR AUTOPSIES

TOPICAL PAST PAPER ARCHIVE

Step-by-step conceptual derivations, formula working, and distractor autopsies for every guestion.

Question #1

Kilowatt hour is the commercial unit of electrical energy. 1kWh s
equalto

CORE CONCEPT AND DERIVATION

SZABMU 2024

Conversion of kWh to standard Sl Joules with proper metric
prefixing.

Solution:

¢ 1kWh = 1000 W x 3600 s = 3,600,000 .J.

o Thisis 3.6 x 10° J.

e The metric prefix for 10° is Mega (M).

¢ Therefore,itequals 3.6 MJ.

Why other options are incorrect:

* OptA &B: Electron-volts (eV) are for atomic scale energy,
incredibly tiny compared to a commercial k\Wh.

o  OptC: Missing the multiplier 10" 6).

beambeprep.com
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Question #2

Inany electric circuit, power output ( [Formula] ) will be maximum
when____. (Whereas R = external resistanc...

CORE CONCEPT AND DERIVATION

SZABMU 2024

The maximum power transfer theorem defines the absolute limit
of power a source candeliver to aload.

Solution:

e Thetheorem states that to obtain maximum external
power from a source with a fixed internal resistance (r), the
external load resistance (R) must be exactly matched toit.

e Therefore, maximum power occurs strictlywhen R =r.

Why other options are incorrect:

e OptA:If R = 0(shortcircuit), voltage drops to zero across
the load, yielding zero power output.

e OptB: While anideal theoretical battery (r = 0) delivers
more total power unconditionally, the theorem asks for
the condition on any givenreal circuit.

e OptC:Infinite resistance means zero current flow, thus
Zero power,
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Question #3 LEHEY SZABMU 2024 Question #4 FLCH(») SZABMU 2024
The gradient/slope of I-V (Current-Potential) graph provides ____. If60 A current passes through a wire in 60 seconds. What will be the

value of charge existingin the wire?

CORE CONCEPT AND DERIVATION

CORE CONCEPT AND DERIVATION
The slope of any 2D graph s the change in the y-axis divided by

the change in the x-axis. Electric currentis the rate of charge flow.
Formula: Formula:
Ay AT Q=1I%xt
Slope = —= = —
T A T AV
Solution:
Solution:

s  Currentl =60 A.

.

By Ohm'sLaw, R = .

e Timet=60s.
+ Theslope of anl-V graph (where Currentis Y and Voltage

isX)is £.
e Charge ) = 60 x 60 = 3600 Coulombs.

e Thisis the exact mathematical reciprocal of resistance ().

e Converting to scientific notation yields 3.6 x 10° C.

* Thereciprocal of resistance is formally defined as
Conductance.
Why other options are incorrect:

Why other options are incorrect: e OptB: Features anegative exponent, whichimplies
micro-scale charge, not a massive 3600 Coulombs.

« OptC:Resistance would be the slope of aV-l graph, not

an |-V graph. ; S
e OptA&C:Incorrect mathematical multiplication.

s OptB &D: These are intrinsic material properties that
require knowledge of physical dimensions, not just
electrical readings.
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Question #5

Which one of the following is the SI-unit of conventional current ina

conductor?
CORE CONCEPT AND DERIVATION

The International System of Units (Sl) defines exactly 7 base
guantities.

Solution:

+ Electric currentis one of the fundamental Slbase
guantities.

* |ts assigned standard Slunit is universally the Ampere.

Why other options are incorrect:

¢ OptB: Coulombis the Sl derived unit of charge.
e OptC: Ohmis the unit of resistance.

+ OptD: Ohm-meteris the unit of resistivity.

Question #6

Which one of the following materials has negative temperature
coefficient of resistance?

CORE CONCEPT AND DERIVATION

A negative temperature coefficient means the material’s
resistance drops as temperature goesup.

Solution:

¢ Metals (like Copper and Zinc) have positive coefficients
because heat increases atomic vibrations and scattering.

* Semiconductors, like Germanium (and Silicon), have
negative coefficients. Heating them frees massive

SZABMU 2024

TOPICAL PAST PAPER ARCHIVE

Question #7

The -V Graph for a non-Ohmic materialis always ____.

KU 2024

CORE CONCEPT AND DERIVATION

Ohm's Law relies on a linear relationship between voltage and
current,

Solution:

e [|f amaterialis non-Ohmic, its resistance (R = V/I)
fluctuates dynamically depending on the current passing
throughit or the applied voltage (like in a diode or ahot
filament bulb).

e Becausetheratio changes constantly, the slope of the
graph changes continuously, which visually manifests as a
Curved line rather than a straight one.

Why other options are incorrect:

e OptC:Definesaperfect Ohmic material.

e OptB & D: Representimpossible/extreme scenarios of
zero orinfinite resistance continuously.

SZABMU 2024

Question #8

Temperature coefficient of resistance is defined as increase as
increase in resistance per ohm original resist...

CORE CONCEPT AND DERIVATION

The mathematical definition of the temperature coefficient
gives context to physical properties.

KU 2024

Formula:

AR
R -A

o=

Solution:

amounts of valence electrons across the band gap, vastly

improving conductivity and plummeting resistance.

Why other options are incorrect:

e OptA&D: Metals. Resistance increases with heat.

e OptC: Sulphuris astronginsulator.

beambeprep.com

* Readingthe formulain words: It is the fractional changein
resistance (AR/Ry) perunit change intemperature (AT).

e Therefore,itis measured per Degreerise in temperature.

Why other options are incorrect:

* OptB & C: Fundamentally unrelated to thermal
properties.

s OptD: Standard definition uses "degreerise" to align with
standard positive definitions of a.
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Question #9 KU 2024

Formetals, the temperature coefficient of resistance is:
CORE CONCEPT AND DERIVATION

Thermal kinetics affect free charge carriers in different lattices
differently.

Solution:

+ Instandard metals, heating them causes latticeions to
vibrate violently.

+ Thisvibrationblocks the path of drifting electrons,
increasing the resistance.

« Because Resistance increases as Temperature increases,
the mathematical fraction (AR/AT)is heavily Positive.

Why other options are incorrect:

« OptB: True for semiconductors, not metals.

+* OptD: True for highly specialized alloys like constantan,
not general metals.

beambeprep.com
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Question #10 KU 2024

If [Formula] and [Formula] are respectively the filament resistance of
a l00-Watt bulb and 200-Watt bulb desig...

CORE CONCEPT AND DERIVATION

When components are designed to operate at the same
nominal voltage, their internal resistance heavily dictates their
power draw.

Formula:

Solution:

s Resistance isinversely proportional to Power rating (R o
1/P).

s Llet'staketheratio: & = 2.
-2 1

e Therefore, R, = 2R,. The 100W bulb has exactly two times
the resistance of the 200W bulb.

Why other options are incorrect:

e OptB: Assumesresistance is directly proportionalto
power.

e OptC &D: Assumes a squared relationship which doesn't
exist here.
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Question #11 KU 2024

The maximum power transfer theorem states that maximum power
is delivered to the load when -

CORE CONCEPT AND DERIVATION

Optimization of electrical circuits specifically to get the highest
wattage from alimiting source.

Solution:

¢ According to the mathematically proven Maximum Power
Transfer Theorem, power is maximized exclusively when
the external circuit’s total resistance (load) perfectly
mirrors the internal resistance of the supplying battery or
generator.

e« Therefore, the loadresistance is equal to the source
resistance.

Why other options are incorrect:

* OptA,B, C: Anyvalue higher or lower than exact equality

decreases the total fraction of P = {fff} .

Question #12 UHS 2024

Volt [Formula] Ampere is the measure of!
CORE CONCEPT AND DERIVATION

Electrical Power represents the rate at which electrical energy is
utilized.

Formula:

P—Wincif

Solution:

« Voltage (Volts)is Work perunit Charge.
e Current (Amperes)is Charge perunit Time.

e Theirproduct results in Work per unit Time, whichis the
definition of Power (measured in Watts).

Why other options are incorrect:

s OptA & C:Basicunitsin Ohm's Law but not defined by
this specific product.

beambeprep.com
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Question #13 UHS 2024

The resistance of semi-conductorwith rise in temperature:

CORE CONCEPT AND DERIVATION

Semiconductors have a negative temperature coefficient due
to band-gap mechanics.

Solution:

e Atabsolutezero, apure semiconductor acts as a perfect
insulator.

e Astemperaturerises, thermalenergy excites electrons
from the valence band into the conduction band.

e Thismassive influx of available charge carriers (electrons
and holes) vastly overpowers any increased scattering
from atomic vibrations.

* Consequently, the overallresistance decreases
significantly.

Why other options are incorrect:

e OptA: Metalsincrease resistance with temperature.

e OptC &D:Incorrect physical behavior.

Question #14 UHS 2024

When length of copper wire is doubled then resistivity becomes:

CORE CONCEPT AND DERIVATION

Distinguish between extensive properties (Resistance) and
intensive properties (Resistivity).

Solution:

s Resistivity (p) is purely a property of the material's atomic
lattice andits current temperature.

« Stretching, cutting, ordoubling awire fundamentally
altersits geometric resistance (R), but it does not
magically change copperinto a different element.

« Therefore, the resistivity remains the same.
Why other options are incorrect:

s OptA, B, D:Theseareincorrect assumptions that
resistivity scales geometrically like resistance.
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Question #15 UHS 2024

The magnitude of the current inmetals is proportional to the
potential difference crossit as long as tempera...

CORE CONCEPT AND DERIVATION

The foundational law of basic electrical circuits connects
Voltage, Current, and Resistance.

Solution:

¢ The precise statement: "Currentis directly proportional to
voltage (I « V) provided physical state and temperature
are constant" is the exact definition of Ohm's law.

Why other options are incorrect:

e OptA:Joule'sLaw deals withpower and heat (P = I’R).

+ OptB &D: Deals with electrostatics and magnetism, not
circuit resistance.

Question #16 UHS 2024

Acharge of 90 C passes through a wire for 30 seconds. Then the
current in the wire will be:

CORE CONCEPT AND DERIVATION

Electric currentis the continuous rate of charge flow.

Formula:

Solution:

+ Giventotal Charge @ = 90 Coulombs.
e Giventimeinterval t = 30 seconds.
¢ Current] = % = 3 Amperes.

Why other options are incorrect:

« OptB: Mathematicaldecimal error.

e OptC &D: Unnecessary andincorrect use of milli (10*)
prefix.

beambeprep.com
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Question #17 UHS 2024

TkWh = 12

CORE CONCEPT AND DERIVATION

The Kilowatt-houris a massive unit of commercial energy
relative to the tiny Joule,

Solution:

e Convertkilowatts towatts: 1 kW = 10° W.

¢ Converthours to seconds: 1 hour = 3600 seconds.

o Multiply: 10% J/s x 3600 s = 3.6 x 106 Joules.

s Theprefixfor 10°is Mega. Thus, the answeris 3.6 MJ.

Why other options are incorrect:

e OptA:Ignores all metric multipliers.
e OptB: Toosmallbyafactorof 1000.

e OptD:Toolarge by afactorof 1000.
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Question #18

Which graph explains non-ochmic material whose resistance
decreases? |V

CORE CONCEPT AND DERIVATION

NUMS 2024

In an |-V graph (Current on the y-axis, Voltage on the x-axis), the
slope of the curve at any point dictates the conductance.
Resistance is the inverse of that slope.

Formula:

ElE
I
=T

Slope =

Solution:

* Since Slope =1/R, if theresistance (R) is decreasing, the
fraction1/R must be increasing.

* Anincreasing slope means the curve must bend upwards,
getting steeper towards the |-axis (current axis).

+ GraphBcorrectly depicts anupward curving line (like a
semiconductor/thermistor)where more current flows
progressively easier as voltage increases.

Why other options are incorrect:

* OptA: Bending towards the V-axis means slope
decreases, meaning Resistance isincreasing (like a
filament bulb).

e OptC: Constant slope means Ohmic (constant
resistance).

Page 20 of 59

Question #19
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NUMS 2024

The substance having negative temperature coefficient are:

CORE CONCEPT AND DERIVATION

Materials respond to heat differently based on theirelectron
valence bands.

Solution:

Semi-conductors naturally have very few free charge
carriers at room temperature.

When heated, the thermal energy breaks bonds, suddenly
flooding the material with electrons and holes.

This surge in charge carriers vastly decreases the overall
resistance.

Becauseresistance drops as temperature rises, this
mathematical relationship is termed a negative
temperature coefficient.

Why other options are incorrect:

OptB & D: Conductors and most alloys have positive
coefficients (resistance increases with heat).

Opt A: While insulators do technically decrease
resistance slightly when heated, semiconductors are the
defining textbook standard for this specific measurable
coefficient property.
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Question #20 BUMHS 2024

Resistance is the measure of i

CORE CONCEPT AND DERIVATION
The fundamental definition of electrical resistance.

Solution:

+ Aselectrons drift through alattice, they violently collide
with the atomic structure of the material.

+ These collisions inherently restrict and slow down the
steady flow of the electrons.

+ Therefore, Resistance is formally defined as the
opposition to the motion of charges.

Why other options are incorrect:

¢ OptA&C:Definecurrent.

* OptB: Defines the potential pushing force.

Question #21 BUMHS 2024

No current flows between two charged bodies if they have same

CORE CONCEPT AND DERIVATION

Current strictly requires a gradient (a difference) to flow, much
like water needs a height difference.

Solution:

+ Electric current is driven exclusively by a Potential
Difference (Voltage).

s |ftwobodiesare connected and sit at the exact same
electric potential, the voltage difference betweenthemis
zero(AV = 0).

¢ ByOhm'sLaw(f = AV /R),if AV = 0,thencurrentI = 0.

Why other options are incorrect:

¢ Opt A: Two bodies can have identical charge amounts but
different potentialsif their physical sizes (capacitance)
differ. Current will still flow until potentials equalize.

« OptC &D:These donotinherently stop current flow if a
potential difference exists.

beambeprep.com Page 21 of 59
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Question #22 BUMHS 2024

Ohm's law state that electric current through a conductoris
proportional to the applied voltage provided:

CORE CONCEPT AND DERIVATION

Ohm's Law holds true only under strict linear conditions.

Solution:

e Thelawstates Vol linearly.

e Themathematical constant of proportionality that makes
this a firm equation (V = I'R)is the Resistance (R).

« Fortherelationship to remain perfectly proportional (a
straight line graph), the resistance must remain
absolutely constant. (This usually implies keeping
physical states like temperature constant).

Why other options are incorrect:

e OptA,B, D: These are not the defined physical
constraints required to maintain the proportionality of
Ohm's Law.
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Question #23 RCH(Y BUMHS 2024 Question #24 RLGCAL:) BUMHS 2024
Let five resistors, each of 10 ohm, are connected in parallel and the Abattery has an emf of 6.0V and aninternal resistance of 0.4
combination is then connected with a bat... [Formula]. Itis connected toa 2.60 resistor...
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
In a purely parallel circuit, every single branchis exposed to the An openswitch effectively creates a circuit with infinite
exact full voltage of the source. resistance, halting all current flow.
Formula: Solution:
L= % * \Whenthe switchis Open, Currentl = 0 A.

e Becausethereisnocurrent, there is zero voltage drop
acrosstheinternalresistance of the battery (Ir = 0 x

. o 0.4 = 0V) and zero voltage drop across the external 2.602
« Because they arein parallel, the potential difference resistor (IR = 0 x 2.6 = OV).

across each resistoris exactly 50V.

Solution:

 Therefore, the entirety of the battery's EMFis "waiting”

+ Wewantthe current through just ONE resistor, not the across the breakiin the circuit (the open switch).

total circuit.

. ’ . . S « Thepotential difference acrossthe switchis exactly the
* Applying Ohm'slaw to asingle branch: I, ... = 35 =5 A. fUll EMF: 6.0 V.

Why other options areincorrect: Why other options are incorrect:

+ OptC: 25Ais the total current drawn from the battery by
all five branches combined (5A* 5 = 25A). The question
asked for current through each resistor.

e OptA: Aclosed (on)switch has OV acrossit, an open
switch blocks the full voltage.

. e OptD:This would be the terminal voltage if the switch was
¢ OptB &D: Mathematical errors. closed (I = 6/(2.6 + 0.4) — 2A,V — 2 x 2.6 — 5.2V).

beambeprep.com Page 22 of 59 Official Solved Edition



BEAMBEPREP - PHYSICS - 09. CURRENT ELECTRICITY

Question #25 UHS 2023

The following formula can be used to determine the resistance of a
length of conductor. [Formula] . Inthe for...

CORE CONCEPT AND DERIVATION

The formula connects bulk resistance to intrinsic material
properties.

Solution:

* IntheequationR = p%, Risresistance, lislength, and A is
the cross-sectional area.

* Thesymbol p(rho)represents the constant of
proportionality known as Resistivity (or specific
resistance).

e [ts Slunitis Ohm-meters (2 - m).

Why other options are incorrect:

+ OptA: Areaisrepresented by A.

* OptD:Resistance permeteris R/I, not p.

beambeprep.com
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Question #2646 UHS 2023

The resistance of the wire varies inversely as:
CORE CONCEPT AND DERIVATION

Resistanceis dictated by the physical geometry of the
conductor.

Formula:

R:pz

Solution:

¢ Theformulaplaces Cross-sectional Area(A)inthe
denominator.

s Thisimplies that as Area increases, Resistance decreases.
Thus, resistance varies inversely as the Area of cross
section.

Why other options are incorrect:

e OptB & C: Resistance varies directly with Length and
Resistivity (they are inthe numerator).

e OptD: Resistance varies directly (linearly) with
temperature for metals.

Question #27 UHS 2023

Awire of uniform area of cross-section 'A’, length 'L', andresistance
‘R'is cutinto two equal parts. What ...

CORE CONCEPT AND DERIVATION

Resistivity is an intrinsic property characteristic of the specific
material (e.g., copper, silver) and its temperature.

Solution:

e Unlike Resistance (R), which depends on macroscopic
dimensionslike length and area, Resistivity (p) is purely
determined by atomic structure.

e Cutting the wire physically changes its length and halves
its total resistance, but the material itself hasn't changed.

« Therefore, the resistivity remains exactly the same.
Why other options are incorrect:

s OptA,B, C:Theseincorrectly assume resistivity is
dimension-dependent like resistance.
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Question #28 UHS 2023

According to maximum power transfer theorem, which of the
following is the max power delivered by the battery ...

CORE CONCEPT AND DERIVATION

Maximum power transfer occurs when the external load
resistance (R) perfectly matches the internal resistance (r) of
the source.

Formula:

P=I’R and I=
an BE+r

Solution:

s Formaxpower setR =r.

s Thecurrentbecomesl =2 = £,

T r

e Substitute this currentinto the power formula: P,,,, =
(£)* xr.

-

Why other options are incorrect:

e OptB, C,D: Mathematical errors fromimproper
substitution or ignoring the squaring of the denominator
2r.

beambeprep.com
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Question #29 SZABMU 2023

Acharge of 0 C passes through a wire for 30 seconds. Then the
current in the wire will be:

CORE CONCEPT AND DERIVATION

Electric currentis defined as the rate of flow of electric charge
overtime.

Formula:

Solution:

e GivenCharge@ =90C.
o Timet=30s.
o I=1=3A

Why other options are incorrect:

s OptB: Decimal placement error.

e OptC &D: Using milliAmperes incorrectly assumes the
charge was given in milliCoulombs or time in hours.

Question #30 SZABMU 2023

The magnitude of the currentin metals is proportional to the applied
voltage as long as temperature of conduc...

CORE CONCEPT AND DERIVATION

The linearrelationship between current and voltage under
constant physical conditionsis a fundamental principle of basic
circuits.

Solution:

e Thestatement "V o I at constant temperature” is the
exact textbook definition of Ohm's Law.

Why other options are incorrect:

e OptA:Joule's Law deals with heat dissipation (P = I*R).

e OptB &D: Gauss's and Ampere's laws deal with
electromagnetics and flux, not basic circuit resistance.
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Question #31

When length of copperwire is double then resistivity becomes:

SZABMU 2023

CORE CONCEPT AND DERIVATION

Resistivity (p) is an intrinsic, material-specific property (like
density) and does not scale with macroscopic dimensions.

Solution:

s While doubling the length will double the wire's resistance
(R), the resistivity of copperis a constant value at a given
temperature.

¢ Therefore, it remains the same regardless of how you cut
orstretchthe physical wire.

Why other options are incorrect:

+ OptA,B, D: Confuses resistivity with resistance.

Question #32

The resistance of semi-conductor withrise in temperature:

SZABMU 2023

CORE CONCEPT AND DERIVATION

Semiconductors behave fundamentally differently from metals
when exposed to heat.

Solution:

* Astemperaturerises, thermal energy breaks covalent
bondsinthe semiconductor lattice.

+ Thissignificantly increases the density of free charge
carriers (electrons and holes).

+ Because there are vastly more carriers available for
conduction, the overall opposition to current drops.
Hence, resistance decreases.

Why other options are incorrect:

« OptA:Thisistrue for metallic conductors, not
semiconductors.

« OptC: Resistance changes drastically with temp.

beambeprep.com
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Question #33

Aheating coilhas aresistance of 10 ohm. It is designed to operate
on 20 V. What electric energy is supplied...

CORE CONCEPT AND DERIVATION

SZABMU 2023

Electrical energy over time is calculated by multiplying power
by time.

Formula:

2

E:th:ixt
R

Solution:

s \oltageV =20V.
s Resistance R = 101).
e Timet = 10s.

e EnergyE = & 10— %9 5 10 — 40 x 10 = 400 Joules.

Why other options are incorrect:

e OptA &B: Arise from mathematical mistakes, such as
forgetting to square the voltage (20/10 x 10 = 20).
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Question #34 RCGHAL)] SZABMU 2023 Question #35 LGCH()] ETEA 2023
The unit of resistivity is: For 0.5 siemens of conductance, resistance will be:
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
Resistivity is calculated by rearranging the resistance formula. Conductance is defined as the mathematical reciprocal of
resistance.
Formula:
Formula:
R-A
p = —
L 1 1
G== R==
R G
Solution:
Solution:

s Unitof Ris Ohms ({1).
¢ GivenConductance G = (.5 Siemens.

e Unitof Area A is square meters (m?).
e R=ZL=20

* Unitoflength L is meters (m).

Why other options are incorrect:

* Pluggingintheunits: £2- = Q - m. e OptA, C,D: Mathematical errors when taking the

reciprocal of 0.5.

¢ Therefore, the unitis Ohm meter.

Why other options are incorrect:

« OptA: Ohmistheunit for Resistance.

+ OptC: Ohm/meter describes resistance per unitlength,
not resistivity.
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Question #36 ETEA 2023

Tvolt [Formula] 1ampere is equal to:

CORE CONCEPT AND DERIVATION

The product of voltage and current equates to electrical power.

Formula:

Er= Wil

Solution:

¢ Theunit of Potential Difference V is Volts.

e Theunitof Current I is Amperes.

* Theresulting unit of Power P is Joules per second,
universally known as the Watt.

e Thus, 1Volt x 1 Ampere =1Watt.

Why other options are incorrect:

¢ OptA: Coulomb is Ampere x Second.

e OptB: Newtonis aunit of mechanical force.

* OptD:1hp(horsepower) equals exactly 746 Watts, not 1
Watt.
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Question #37 ETEA 2023

Awire oflength L has resistivity is [Formula] , If the wire is divided in
two halves, then resistivity of ea...

CORE CONCEPT AND DERIVATION

Resistivity (p) is anintensive property; it depends entirely on the
material's atomic composition and temperature, not on
rnacroscopic size.

Solution:

e Nomatterhow you cut, stretch, orbend the wire, the
specific nature of the material does not change.

e Therefore, cutting the wire in half leaves the resistivity
constantasp.

Why other options are incorrect:
e OptA: Half the length halves the Resistance (R), not

Resistivity.

* OptC &D: Dimensionally scaling anintrinsic property is
incorrect.

Question #38 ETEA 2023

In howmany hours a 1000-watt AC will consume one unit of
electricity?

CORE CONCEPT AND DERIVATION

A"unit” of commercial electricity is officially 1Kilowatt-hour
(kWh).

Formula:

Energy (kWh) = Power (kW) x Time (hours)

Solution:

e TargetEnergy=1kWh.

e Powerof AC =1000 Watts =TkW.

: — Energy ~ 1kWh
e Time=35% = L8 = 1 hour.

Why other options are incorrect:

s OptA,C, D: Mathematical failures in simple division.
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Question #39 LEHY] ETEA 2023 Question #40 RGH(:)] ETEA 2023
Which of the following the copper conductor that has the least Acertain x-ray tube requires a current of 5mA at a voltage of 60 kV.
resistance must be? The rate of energy dissipation (in watts...
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
Resistance connects linearly with length, inversely with area, Rate of energy dissipation is power, calculated purely from
and linearly with temperature for metallic conductors. operational voltage and current.
Formula: Formula:
L _
R=pﬂ(1+r1ﬂT}—A P =t
. Solution:
Solution:

. N e VoltageV =60 kV = 60 x 10° V.
« Togettheleastresistance, we must minimize the

numerator and maximize the denominator.

s Current] =5mA =5x10""A.
+ Thick(large area A)minimizesresistance.

o P =(60x10% x(5x107%),
¢ Short(small length L) minimizes resistance.

e Thel0®and 10 * cancel outnicely.
s Cool(lowtemperature) minimizes resistivity p.

e P =60x5 =300 Watts.

+ Therefore, "Thick, short and cool" gives the absolute

lowest possible resistance.
Why other options are incorrect:

Why other options are incorrect: » OptA,C, D: Mathematical errorsin multiplying 60 and 5.

« OptB: Thiscombinationyields the absolute highest
resistance.

« OptC &D: Have conflicting features that don't yield the
absolute minimum.
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Question #41 ETEA 2023

Ampere second is the unit of:

CORE CONCEPT AND DERIVATION

Chargeis fundamentally defined as the product of current flow
overtime.

Formula:

=l

Solution:

e Current I ismeasuredin Amperes.
e TimetismeasuredinSeconds.

+ Multiplying them yields Ampere x second, whichis the
definition of the Coulomb, the standard unit of Charge.

Why other options are incorrect:

e OptA: Poweris Joules/second (Watts).

e OptC: Potential differenceis Joules/Coulomb (Volts).

+ OptD: Currentis purely Amperes.

Question #42 DUHS 2023

The Ohm's lawis applicable if:
CORE CONCEPT AND DERIVATION

Ohm's Law states that current is directly proportional to
voltage, but only under strict physical constraints.

Solution:

+ The proportionality constantis Resistance (R).

e Fortherelationship to be linear (ochmic), R mustremain
completely steady.

+ Since temperature severely alters atomic vibrations and
resistance, Ohm's law strictly applies only if temperature
remains exactly the same.

Why other options are incorrect:
* OptA,B, C: Anydynamic change intemperature breaks

the linear VoI relationship.
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Question #43 DUHS 2023

Which of the following refers to the DC current that does not
change its intensity?

CORE CONCEPT AND DERIVATION

By definition, Ideal DC from a stable source provides a
constant, unchanging flow over time.

Solution:

e Acurrentthatflowsinasingular direction with a perfectly
constant magnitude (intensity) is referred to as a Steady
current.

Why other options are incorrect:

 OptA: Eddy currents are localized circular loops induced
by changing magnetic fields.

* OptB:Surge currentimplies a massive, momentary spike.

* OptC:Leakageimplies a gradual, unwanted escape of
charge across a dielectric overtime.

Question #44 DUHS 2023

The internal resistance of a batteryis:
CORE CONCEPT AND DERIVATION

In circuit models, areal batteryis modeled as anideal voltage
source (EMF) paired with aresistor.

Solution:

e Because100% of the current leaving the battery MUST
first fight through the battery's own internal electrolytes,
this resistance physically lies in the exact path of the load.

« Therefore,it acts completely in series with the external
load.

Why other options are incorrect:

e OptA:Ifitwere parallel, current could completely bypass
it.

e OptD: Onlyideal theoretical batteries have zero internal
resistance.
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Question #45 B,GAD)] DUHS 2023 Question #46 LGH (=] DUHS 2023
The electric potential sets across the terminals of a battery is called: One kilowatt-hour (TkWh) equals to:

CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION

While EMF represents the battery's theoretical maximum Convert the commercial unit of energy into standard SIlmetric
capability, the actual measurable voltage across its output prefixes.

nodes under operation gets adistinct name.
Solution:
Solution:

e Tkilowatt = 10* Watts (Joules/sec).
+ The specific voltage physically measurable across the
outside connecting points (terminals) of a functioning cell
is explicitly called the Terminal voltage (V). e lhour=3600seconds.

Why other options are incorrect: e 1kWh=1000W x 3600 s = 3,600, 000 Joules.

* OptA:Thisis a general physics term, not specific to

battery nodes. s Inscientific notationwith prefixes: 3.6 x 10° J.
« OptB: EMFisthe voltage when the circuit s entirely open * Theprefixfor 10°is Mega (M). Thus, it equals 3.6 MJ.
(no current).

Why other options are incorrect:
+ OptC:Thisisthe voltage lostinside the battery (Ir), not

whatis available at the terminals. e OptA: Missing all multiplier zeros.

e  OptB:Kilo(K)is only 10°.

¢ OptD:Giga(G)is 10°.
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Question #47 LCH()] DUHS 2023 Question #48 RLGH(%)] NUMS 2023
Asoftcylindrical electrical conducting wire has resistance R. It is TkWh =

stretched so that its lengthis doubled,...
CORE CONCEPT AND DERIVATION

CORE CONCEPT AND DERIVATION

Derive Joules from basic power and time conversions.
Resistance is proportionally linked to length and cross-
sectional area. Usually stretching implies volume remains Solution:
constant (decreasing area), but the prompt places a strict

hypothetical constraint. o 1KW =1000W = 1000 J/s.

Formula:
I s 1h=3600s.
R=p=
P
e Multiply them: 1000 J/s x 3600 s = 3, 600, 000 Joules.
Solution:
o The prompt explicitly states "but its radius stays s Expressed in correct scientific notation: 3.6 x 109 J.

constant". This means Area (A = «r?) doesnot change.

Why other options are incorrect:

* |f Areaisconstant, Resistanceis directly and linearly

proportional to Length (R o L). e OptA,B,D: Allrepresent the wrong decimal shift for the

standard value of 3,600,000.

* Since Lengthis doubled (L' = 2L), the resistance simply
doubles.

¢ Newresistance = 2R.

Why other options are incorrect:

+ OptC: 4Rwould be correct ONLY IF the wire's volume was
conserved (meaning the area naturally shrank by half as it
stretched). The prompt's constraint explicitly overrides
this.
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Question #49 NUMS 2023

Volt [Formula] Ampere is the unit of:

CORE CONCEPT AND DERIVATION

Electrical Power represents the rate at which electrical energy is

transferred.

Formula:

Er= Wil

Solution:

« Voltage (V) provides the energy perunit charge
(Joules/Coulomb).

« Current(l)is the flow rate of charge (Coulombs/second).

s Multiplying them (Joules/Coulomb x Coulombs/second)
leaves Joules/second, which defines the Watt, the unit of
Power.

Why other options are incorrect:

« OptA: Currentis just Ampere.

« OptB:Voltisjust Joules/Coulomb.

+ OptC:ResistanceisVolt / Ampere.
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Question #50 NUMS 2023

Iflength of the wire becomes two times to its original value and area
becomes one half toits original value,...

CORE CONCEPT AND DERIVATION

Resistanceis directly proportional to length and inversely
proportional to cross-sectional area.

Formula:

L
R=pz

Solution:

e COriginalresistance: R.

s NewlengthL' =2L.

o NewAread' = 3.

e NewResistance R' = p3L =4 (p%) = 4R.

e Theresistance becomes four times greater.

Why other options are incorrect:

e  OptA: Occursif you only double the length and ignore
the area change.

e OptC &D: Mathematical inversions.
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Question #51 UHS 2022

How much potential drop exist across closed switch?

CORE CONCEPT AND DERIVATION

Anideal closed switch acts as a perfect conductor with zero
resistance.

Formula:

Solution:

« Foraclosedswitch, Resistance B = 0.

* Therefore, regardless of current I, the potentialdrop V' =
I=x0=0V.

Why other options are incorrect:

« OptB, C,D: Apotential drop only occurs across
components that present resistance to the flow of
current,
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Question #52 UHS 2022

A3 Vbatteryis connected in series withammeterand 2 ohm
resistance after short circuiting. What will be re...

CORE CONCEPT AND DERIVATION

"After short circuiting” implies any other parallel load was
bypassed, leaving only the 2 (2 resistor in series with the ideal
ammeter across the battery.

Formula:

Solution:

e \oltageV =3V.

e Total circuitresistance R = 2 {2 (assuming the ammeteris
ideal and has O resistance).

e CurrentI=2=15A.

¢ Theammeterreads thetotal current, whichis 1.5 A.

Why other options are incorrect:

« OptA,C, D: Simple math errors or applying incorrect
formulas (like I =V x R).
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Question #53 UHS 2022

The resistance of a conductor does not depend on which of the
following?

CORE CONCEPT AND DERIVATION

Electrical resistance is determined by the physical geometry of
the conductor and the intrinsic property of the material.

Formula:

Solution:

« The formula explicitly shows resistance depends on:
Length (L). Cross-sectional Area (A). and Resistivity (p).

« Massitselfisnotadirectvariablein calculating resistance
(thoughitindirectly relates to volume). You can have a
heavy, bulky block of copper and a thin long wire of
copperwith the same mass but vastly different
resistances.

Why other options are incorrect:

e OptA,B, C:These are all direct factors that define
resistance.
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Question #54 UHS 2022

Which of the following statement is NOT CORRECT Kirchhoff's rule?

CORE CONCEPT AND DERIVATION

Kirchhoff's circuit laws are foundational to analyzing complex
circuits, mostly modeled around DC circuits.

Solution:

¢ OptA: True. KCL states sum of currents entering a junction
equals sumleaving (conservation of charge).

e OptB: True. The bridge formulais derived using
Kirchhoff's rules.

e  OptD:True. KVL states the sum of voltages around a
closedloopiszero (conservation of energy).

e OptC:False. Kirchhoff's rules are primarily designed and
most suitable for DC circuits. In high-frequency AC

circuits, parasitic capacitance and inductance make
standard KVL/KCL assumptions (like instantaneous
propagation)inaccurate without complex modifications.

Why other options are incorrect:

s Thequestionasks forthe staternent that is NOT correct,
making C the target answer.
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Question #55 UHS 2022

What do the substances whose resistance decreases with increase
in temperature have?

CORE CONCEPT AND DERIVATION

The temperature coefficient (o) denotes the direction and
magnitude of resistance change with temperature.

Formula:

AR = RyaAT

Solution:

s |fresistance decreases astemperature increases, AR s
negative while AT is positive.

s Thismathematically requires a to be negative.

¢ Substances like semiconductors and insulators possess
this Negative temperature coefficient.

Why other options are incorrect:

« OptC:Meansresistance increases with temperature (like
typical metals).

¢ OptD: Means resistance is independent of temperature
(like specific alloys e.g., Manganin).
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Question #56 UHS 2022

Alow voltage supply withan e.m.fof 20 Vand aninternal resistance
of 1.5 ohmsisused to supply powerto a...

CORE CONCEPT AND DERIVATION

Power supplied to the water is the power dissipated specifically
by the external heater.

Formula:

Solution:

Calculate totalcurrent: I =

—2N_ __ 20 _
66Q+160 — 8 25A.

e Calculate power dissipated by the heater (external
resistance R = 6.5(1):

e P=(25)x6.5=625x65=40.625 W,

e Roundingto the nearest whole number gives approx 41 W.

Why other options are incorrect:

e OptB:50Wisthe total power generated by the source (
P =FE x I=20x 2.5 =50W), butthisincludes heatlost
inside the battery.
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Question #57 SZABMU 2022

Ohm meteris the unit of:

CORE CONCEPT AND DERIVATION

Resistivity is the inherent property of a material to oppose
current, standardized by area and length.

Formula:

Solution:

L]

Let's determine the units of p:

s Rismeasuredin Ohms (£2).

s Aismeasuredinsquare meters (m?).

¢ Lismeasuredinmeters(m).

e Unit= “':! = - m(Ohm-meter).

Why other options are incorrect:

e OptA:Unitis Ohm ().

s OptC:Unitis Mho or Siemens.

e OptD:Unitis(Q2-m) "
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Question #58 SZABMU2022

The total resistance of wire is inversely proportional to:
CORE CONCEPT AND DERIVATION

Resistanceis dictated by the physical dimensions of the
conductor.

Formula:

R:pz

Solution:

¢ Fromtheformula, Risinthe numeratoropposite to Area A
inthe denominator.

* This mathematically proves that Resistance is inversely
proportional to the Cross-sectional Area. (A thicker wire
provides more path for electrons, reducing resistance).

Why other options are incorrect:

e OptA & C: Resistance is directly proportional to length
and (typically) temperature.

e OptD:Resistanceisindependent of time.
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Question #59 ETEA 2022

Potential divider circuit is made when:

CORE CONCEPT AND DERIVATION

A potential divider (voltage divider) reduces aninput voltage to
asmaller output voltage using resistorsin series.

Solution:

+« Byplacing resistorsin series, the totalresistanceis
divided into segments.

+ The total voltage drops across each segment
proportionally accordingto vV = IR.

+ Hence, a potential divideris fundamentally created by
dividing the resistance across the circuit path.

Why other options are incorrect:

+« OptA: Currentdivides in parallel circuits, not series
voltage dividers.

* OptB: The EMF sourceitself is not physically divided.
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Question #60 ETEA 2022

Aconductor has resistance R. If its lengthis stretched to twice the
actual value and its radius is reduced ...

CORE CONCEPT AND DERIVATION

Resistance changes drastically when both length and radius are
altered.

Formula:

Solution:

e Original Resistance: R = p-&;.

s NewlengthL' =2L.

e Newradiusr' = j.

e NewArea A' = x(r')? = fr{%)z = ﬁ;— =

» NewResistance R’ = p3& =18 (p%) = 18R.

Why other options are incorrect:

e OptA &B: Arise from failing to square the radius
reduction factor or failing to multiply by the new doubled
length.
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Question #461 LEH)] ETEA 2022 Question #62 RCEH(:)] ETEA 2022
Two electric bulbs "A"and "B" of powers 500Wand 2000W Aconductor has length equal to [Formula] meters and radius r
respectively are connected to 240V supply. The ratio o... meters. Its resistance will be equal to:
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
When components are connected across the same voltage Calculate resistance by substituting physical values into the
supply (parallel by default for rated household appliances standard resistivity formula.
unless stated otherwise), currentis directly proportional to
power. Formula:
Formula: L
R=p—
oA
PVl — I= E
7
Solution:
Solution:

e |engthL =m.

* Because both are connected to the same 240V supply, V
is constant. s Cross-sectional Area A = 72,

e Current x P. e Substitutevalues: R = p5.

. Ra‘tio}-;-: §:=% =1 e Thewcancelsout: R = £.
e Theratiois1:4. e Written with anegative exponent: R = pr 2.
Why other options are incorrect: Why other options are incorrect:
* OptD: Would be theratioif the relationship depended on « OptA,C, D: Feature incorrect algebraic simplifications of
the square of the power. the denominator 2.

beambeprep.com Page 38 of 59 Official Solved Edition



BEAMBEPREP - PHYSICS - 09. CURRENT ELECTRICITY

Question #63 ETEA 2022

When two conductors each of resistance R are attached in series to
external circuit, their net resistance is:

CORE CONCEPT AND DERIVATION

Forresistors connected in series, the total equivalent resistance
is simply the algebraic sum of the individual resistances.

Formula:

(I - U - S

Solution:

¢ Wehavetwoidentical conductors,so Ry = Rand B: = R.
¢ R,=R+R=2R

Why other options are incorrect:

s« OptA: This would be the resistance of just one conductor.

s OptC&D:Thesewould apply if 3 or 4 resistors were in
series, respectively.

Question #464 ETEA 2022

In a conducting electric wire, the electric current flows due to:
CORE CONCEPT AND DERIVATION

Current flow depends on the nature of the medium. In solid
metallic conductors, the atoms are locked in a lattice, leaving
only specific particles free to move.

Solution:

* Inmetallic electric wires (like copper). only the outer
valence electrons are loosely bound and free to drift.

e Therefore, electric currentin typical metallic conductorsis
exclusively due to the flow of free electrons.

Why other options are incorrect:

+ OptA: Protons are tightly bound in the atomic nucleus
and cannot move.

+ OptB:lons are the primary charge carriers in liguid
electrolytes, not solid wires.

+ OptC:Holesact as charge carriers in semiconductors,
not typical metallic wires.
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Question #65 LGHM)] BUMHS 2022
Which of the following is Ohmic device?

CORE CONCEPT AND DERIVATION

An Ohmic device strictly obeys Ohm's Law (V o I), meaningits
resistance remains constant over a wide range of voltages and
currents, provided physical conditions (like temperature) are
stable.

Solution:

* Copperwireisaclassic metallic conductor that behaves
linearly (ohmic) under normal operating conditions.

Why other options are incorrect:

e OptA: Afilament bulb heatsup drastically as current
flows, causing itsresistance toincrease (non-chmic).

e OptB & C: Semiconductors, diodes, and transistors
inherently possess non-linearl-V characteristics.

Question #6646 BUMHS 2022

The internal resistance of a battery is due to which of the following
reasons?

CORE CONCEPT AND DERIVATION

Abattery provides electromotive force but also resists the
internal flow of its own current.

Solution:

* Inside a chemical battery, current is carried by ions moving
through an electrolyte.

* Theelectrolyte material inherently offers oppositionto the
movement of these ions. This oppositionis defined as the
battery's internal resistance.

Why other options are incorrect:

e OptB & C: Moving charges define the current itself, not
the resistance acting upon them.

e OptD: Static charges donot flow, so they do not
participate ininternal dynamic resistance.
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Question #67 DUHS 2022

When different resistors are connected across the terminal of a
battery:

CORE CONCEPT AND DERIVATION

Electromotive force (EMF)is anintrinsic property of the battery
chemistry, whereas terminal potential difference (Vi) depends
onthe current flowing through the circuit.

Formula:

V,=E—Ir

Solution:

+« Because EMF (E) is fixed by the chemical reaction of the
cell, it remains the same regardless of the external circuit.

* Whenyou connect different external resistors, the total
equivalent resistance changes, causing the total current (I
Jtochange.

+ Since I changes, theinternal voltage drop (Ir) changes,

meaning the terminal potential difference changes. This
makes Option Acorrect.

Why other options are incorrect:

+ OptB, C,D: Allincorrectly assert that EMF changes or that
terminal voltage remains immune to current variations.
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Question #68 DUHS 2022

Abattery of emf 'E'has aninternal resistance r'. If current 'I'is drawn
then terminal potential [Formula]...

CORE CONCEPT AND DERIVATION

When a battery is discharging (supplying current to an external

circuit), its terminal voltage is lower than its EMF due to internal
losses.

Formula:

V,=E-Ir

Solution:

* Thetotal EMF (E)must overcome the internal resistance of
the battery itself.

e Thevoltage dropped inside the batteryis Ir.

e Therefore, the usable voltage at the terminals is E minus
theinternaldrop: Vi = E — Ir.

Why other options are incorrect:

e OptA: Thisis the formula for a battery that is being
chargedby an external source.

s OptC,D,E: These are mathematically invalid formulas for
battery potential.
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Question #69

The electrical energy dissipated as heat in a resistoris:

CORE CONCEPT AND DERIVATION

Joule's Law of heating quantifies the electrical energy
converted into thermal energy over time.

Formula:

H=Pxt=1I'Rt

Solution:

o Electrical power P dissipated by aresistoris I’R.

.

Energy (heat)is power multiplied by time (z).

Ll

Therefore, the total heat energy dissipated is I’ Rt.

Why other options are incorrect:

L]

Opt A & C: These represent Power (Watts), not Energy
(Joules). Wait, Opt Ais dimensionally wrong anyway.

5 te
Opt B: The correct voltage formula for energy is == t, not
ViRt

Opt E: This represents Voltage (Ohm's Law).
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Question #70

Resistance of 5 [Formula] and 10 [Formula] are connectedin
parallel. If the P.D across 5 [Formula] resistori...

CORE CONCEPT AND DERIVATION

DUHS 2022

In a parallel circuit, the potential difference (voltage) across all
branchesisidentical.

Formula:

)<

Solution:

Because the resistors are in parallel, the voltage across
the 10 f2 resistor is the exact same as the 5 {2 resistor,
whichis 20V.

e
=

Apply Ohm's law to the 10 Q resistor: I =

el

I =2 A(OptionB).

Why other options are incorrect:

Opt A: Inverting the calculation 10,/20.

Opt C: This is the current flowing through the 5 (1 resistor (
20/5 = 4A).

s OptD:Mathematical brancherror.
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Question #71 DUHS 2022

A conducting wire of resistivity '[Formula] 'is cut into two equal
parts. The resistivity of each part will ...

CORE CONCEPT AND DERIVATION

Resistivity (p) is an intrinsic property of the material and its
temperature. Itis strictly independent of physical dimensions
like length or area.

Solution:

e Cuttingthe wire halvesits Resistance (R), because
resistance depends on length.

« However, since both pieces are made of the exact same
material and are at the same temperature, their Resistivity
remains exactly the same.

Why other options are incorrect:

« OptB,C,D,E: Allincorrectly assume resistivity scales
with physical dimensions.

Question #72 DUHS 2022

Four cells of emf 3 volt are connected in series to form a battery.
Net emf of the combination is:

CORE CONCEPT AND DERIVATION

Whenideal cells are connectedin series (positive to negative
terminal), their individual electromotive forces add
algebraically.

Formula:

Eta!a! = E] = E2 + E"g o

Solution:

¢ There are 4cells, each with an EMF of 3V.

+ TotalEMF=3V + 3V +3V+3V=12V.

Why other options are incorrect:

* OptB: Represents a parallel calculation logic.

* OptE: This would be the total EMF if they were connected
in perfectly parallel configurations instead of series.
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Question #73 NUMS 2022

The magnitude of current in metals is proportional to the applied
voltage as long as temperature of conductor...

CORE CONCEPT AND DERIVATION

The linearrelationship between current and voltage under
constant physical conditions is a fundamental principle of basic
circuits.

Solution:

e Thestatement "V o I at constant temperature” is the
exact textbook definition of Ohm's Law.

Why other options are incorrect:

e OptA:Relatesheat generated to current (H = I2Rt).
* OptB: Relates electric flux to enclosed charge.

e OptD: Relates magnetic fieldin aloop to the current
passing throughit.

Question #74 NUMS 2022

The resistance of pure metal increases with:

CORE CONCEPT AND DERIVATION

Pure metals have a positive temperature coefficient of
resistance.

Solution:

e Astemperature increases, the kinetic energy of the metal
lattice ions increases.

« This causes largerthermal vibrations, which increases the
frequency of collisions between the free electrons and
theions.

« More collisions mean a shorter mean free path, thereby
increasing resistance.

Why other options are incorrect:

e OptC:Decreasing temperature lowers resistance.

e OptB & D: Everyday atmospheric pressure changes have
negligible effects on standard metallic resistance.
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Question #75 PMDC 2021

Conductivity depends on

CORE CONCEPT AND DERIVATION

Conductivity (o) and resistivity (p) are intrinsic material
properties. They do not depend on physical dimensions like
length or area.

Solution:

+ Unlike "Resistance” or "Conductance”, Conductivity is an
inherent property.

* |tdependssolely ontheinternal atomic structure (nature
of the material) and the thermal kinetic energy of the
atoms (temperature).

Why other options are incorrect:
+ OptB&C: Length and Areadictate the total Resistance,

not the intrinsic Conductivity.

+ OptD:BecauseBandCarewrong, "All" is incorrect.
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Question #76 PMDC 2021

Aload of resistance 0.04 [Formula] is attached to the cell having
EM.F1.5Vandi5Aisdrawninthe circui...

CORE CONCEPT AND DERIVATION

The total resistance of a circuit includes both external load
resistance and the internal resistance of the battery.

Formula:

Solution:

e GivenI=15A,E=15V,R=0.0402.

e Rearrange fortotalresistance: R+ r = %

e 0.04d+7r=% =010,

e r=0.1-0.04=0.061.

Why other options are incorrect:

e OptA:Decimal error (0.1- 0.04is not 0.6).

e OptC:Drastic decimal misplacement.
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Question #77 PMDC 2021

Bulb Having Current 2004, and Voltage 220 find Power
CORE CONCEPT AND DERIVATION

Electrical power is the product of voltage and current.

Formula:

Solution:

¢ Current = 200 A (Note: unusually high for areal bulb, but
treat mathematically).

« \oltageV =220V.
+ PowerP = 220 x 200 = 44,000 W.

o Convertto kilowatts: 2000 — 44 kW.

Why other options are incorrect:

+ OptA:Matches110 x 200.

+ OptC:incorrect units (Wattinstead of kiloWatt).
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Question #78 PMDC 2021

Aheater of 400 Watt was on for 5 hours what is electrical
Consumption

CORE CONCEPT AND DERIVATION

Electrical consumption for billing is measured in Kilowatt-hours
(kWh).

Formula:

Energy (kWh) = P(kW) x f(hours)

Solution:

e PowerP =400 W = 0.4 kW.
s Timet =5 hours.

o Energy=0.4kW x 5h=2kWh.

Why other options are incorrect:

s OptA: Occursif one multiplied 4 *5 =20, missing the
decimal conversion from W to kW.

Question #79 PMDC 2021

Which of the following bulb has least resistance?
CORE CONCEPT AND DERIVATION

Forbulbs designed to operate on the same mains voltage,
resistance and power are inversely proportional.

Formula:

Solution:

e Since R x 3, the bulb with the highest power rating will
have the lowest (least) resistance.

* Comparing the options, 300 W is the highest power.
Therefore, it has the least resistance.

Why other options are incorrect:

s OptA:The lowest powerbulb (50 W) will have the highest
resistance.
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Question #80 RCH(:)] PMDC 2020 Question #81 LEH() PMDC 2020
One kilowatt-houris commonly termed as one commercial unit of When a wire is compressed and its radius becomes ZR then its
electric energy whichis equal to resistance will be:
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
The Kilowatt-hour (kWh) is a unit of energy, calculated by When a wire is mechanically compressed or stretched, its
multiplying power in kilowatts by time in hours. volume remains constant. Therefore, achange inradius forces a
corresponding change inlength.
Solution:
Formula:
* Tkilowatt=1000 Watts (Joules/second).
Volume = A - L = constant
e Thour=3600 seconds.
L
G
7]
e EnergyE = P xt= 1000 W = 3600 s = 3,600,000 Joules.
Solution:

-

In scientific notation, thisis 3.6 x 10°.J (or 3.6 Megaloules).
e Original Area A = mr?.

Why other options are incorrect:
e Newradiusr' = 2r. New Area A’ = n(2r)? = dnr? = 44.

* OptA, C,D: Featureincorrect magnitudes (powers of 10).
failing to account for both the kilo multiplierand the 3600

e SinceVolumeisconstant: A-L=A"-L' — L'=4L_ L
seconds.

44 4
.The wire is 4 times thicker and 4 times shorter.

. 4 L/
» NewResistance R = p% = pi5 = 5505 = &R

Why other options are incorrect:
e  OptA: Occursif you stretch the wire (making it thinner)

rather than compressit.

e OptD: Occursif you forget that length also shrinks by a
factor of 4.
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Question #82 PMDC 2020

One of the following is an ohmic device

CORE CONCEPT AND DERIVATION

An Ohmic device strictly obeys Ohm's Law (V' o I), meaning its
resistance stays constant over a wide range of voltages and
currents, provided temperature is stable.

Solution:

e Copperwireis aclassic metallic conductor that behaves
linearly (ohmic) under normal conditions.

Why other options are incorrect:

* OptA: Afilament bulb heats up drastically as current
flows. causingits resistance to increase (non-ohmic).

« OptB &C: Semiconductors, diodes, and transistors
inherently possess non-linearl-V characteristics.

Question #83 PMDC 2020

The change in a resistance of metallic conductor below O [Formula]
5

CORE CONCEPT AND DERIVATION

The resistance of typical metallic conductors (like copper or
platinum) follows a specific empirical relationship with
temperature.

Solution:

* Fortypical metallic conductors, the change inresistance
with respect to temperature is approximately linear over a
widerange of temperatures, including somewhat below O
“C (until very near absolute zero where it curves or drops to
zeroin superconductors).

» Thestandard formula B; = Ry(1 + at) isthe equationofa
straight (linear) line.

Why other options are incorrect:

+ OptA, B, D: While strictly non-linear at cryogenic
temperatures, standard syllabus models this behavior as
linear for standard metallic conductors.
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Question #84 NUMS 2020

The powerof an electric bulbis I00W. Itis connected to 110V power
is supply. The resistance of electric bul...

CORE CONCEPT AND DERIVATION

The powerrating of adevice isrelated toitsinternal resistance
and the operating voltage.

Formula:

Solution:

s GivenVoltage V =110V.
e PowerP=100W.

_ {110y _ 13100 -
e R-= T T 12102,

Why other options are incorrect:

e OptA:Thisis V /P, whichis meaningless dimensionally.

s OptC,D: Mathematical errors.
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Question #85 BCVAL:) NUMS 2020 Question #86 LGE'AL:) MDCAT 2019
iflength of the wire becomes two time to the original value and area Calculate the rate at which energy is transferred by 220 V mains
becomes one half to its original value, ... supply which provides acurrentof O.1Ato a...
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
Resistance is directly proportional to length and inversely The rate at which energy is transferred is the definition of
proportional to cross-sectional area. electrical power.
Formula: Formula:
L 22—
H=p—
L
. Solution:
Solution:

- . o GivenVoltageV =220V.
« Originalresistance: R.

e Currentl =0.1A.
s NewlengthL' = 2L.

A s P =220 x0.1 = 22 Joules/second = 22 W.
+ Newhread' = 3.

o NewResistance R' = p2k — 4 (p&) = 4R. Why other options are incorrect:

* OptA&C:UsekW (kiloWatts)incorrectly. 22Wis 0.022

* Theresistance becomes fourtimes greater. I

Why other options are incorrect: = OptDsDeciinaglplacement oror:

* OptA: Occursif you only double the lengthand ignore
the area change.

» OptC&D:Occursifrelations are appliedinversely.
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Question #87 MDCAT 2019

Acopperwire has length L and cross-sectional area A. Itsresistance
is R. If we halved the length and halved...

CORE CONCEPT AND DERIVATION

Resistance depends onlength and the square of the diameter
(since Area o d2).

Formula:

o
B=ra>*a

Solution:

-

Original Resistance R x 4.

e NewlengthL' = L.

o Newdiameterd’ = ¢ sonewArea 4’ « (4)° = & This
means area is 1/4th of the original.

s NewResistance B’ « ;—7% = L% (&) =2(%) =2R.

Why other options are incorrect:

e OptA: Assumeslinear relation with diameter rather than
area.

* OptD: Happensif one forgets to half the length, only
scaling the area.
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Question #88 ETEA 2019

A carbattery has EMF of 12 Volts and internal resistance [Formula] . If
itdraws 60 ampere current, then term...

CORE CONCEPT AND DERIVATION

When a battery outputs heavy current (like starting a car), there
is a significant voltage drop across its internal resistance.

Formula:

Vi=E—Ir

Solution:

e EMFE=12V.

s |nternalresistancer = 0.051.

s CurrentI =60 A.

e \VoltagedropIr =60 x0.05 =3 V.

e TerminalvoltageV; =12 -3=9V.

Why other options are incorrect:

e OptB:Thisistheinternal voltage drop (Ir), not the
terminal voltage.

e OptC:This would be the voltage if the battery were being
charged (12 + 3 = 15V).
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Question #89 MDCAT 2018

When potential difference is applied across the ends of uniform
wire of length [Formula] and radius [Formula]....

CORE CONCEPT AND DERIVATION

Changing the physical dimensions of awire alters its resistance,
whichinversely affects current for a constant voltage.

Formula:

R=p— and I=

=<

Solution:

e Original Resistance: R = p-L;.

wr?

s Newlength!’ = 2I. Newradius r' = 2r, meaning new area
A = w(2r)? = dmr.

i 0L N IR (W i, (B
¢ NewResistance: R = p-z = 5 (poz) = 5.

e Sincevoltageisconstant, I' = & = - =2 (%) =2I.

Why other options are incorrect:

» OptA,B,D: Arise fromfailing to square the radius when
calculating the new area, or directly applying the
resistance ratio to current without taking the inverse.
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Question #90 ETEA 2018

The reciprocal of the conductance is called
CORE CONCEPT AND DERIVATION

Conductance represents how easily electricity flows, while its
reciprocal represents oppositionto the flow.

Formula:

G=

!

=

Il
Ql=

=

Solution:

« Bydefinition, Resistance (R, measured in Ohms) is the
exact mathematical reciprocal of Conductance (G,
measured in Siemens or mho).

Why other options are incorrect:

s Opt A: Conductivity is the reciprocal of Resistivity, not
conductance.

e Opt B: Resistivity is a material property (p), reciprocal of
conductivity (a).

e OptD:Inductance relates to magnetic fluxand changing
currents, not resistance.
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Question #91 ETEA 2018

Atypical mobile phone of 5.0 Vand an internal resistance of 200 m
[Formula]. What is the terminal P.D of th...

CORE CONCEPT AND DERIVATION

When a battery supplies current, the terminal potential
difference drops below the EMF due to internal resistance.

Formula:

V,=E—Ir

Solution:

e EMFE=50V.

s Internalresistance r = 200 mf2 = 0.212.

s Current] =500 mA = 0.5 A.

* \oltagedropinsidebattery=Ir =05A x 0200 =0.1V.

+ TerminalvoltageV; =5.0 - 0.1 =4.9V.

Why other options are incorrect:

* OptA: Results from amath error or using wrong decimal
places.

+ OptC: Assumesanideal battery withzero internal
resistance.

+ OptD:Wouldrepresent abattery being charged, not
discharging.
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Question #92 ETEA 2018

Ametal cube with sides of length "a” has electrical resistance R
between opposite faces. What is the resistan...

CORE CONCEPT AND DERIVATION

The resistance of aregular solid changes dynamically with its
length and cross-sectional area.

Formula:

L
R=pz

Solution:

e Forthefirst cube, distance L =aandarea A =a x a = a?.
Resistance R; = p% = £ = R.

e Forthe newlarger cube, distance L = 3aandarea A =
(3a) x (3a) = 9a°.

o NewResistance R: = pit = p3 =} (§) = &

Why other options are incorrect:
* OptA&B: Occursif youonly scale length and forget to

scale the cross-sectional area.

« OptD: Occursif you divide area by length erroneously.
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Question #93 ETEA 2018

Afilament lamp has a resistance of 180 [Formula] when the current in
itis 500mA. What is the powerdissipate...

CORE CONCEPT AND DERIVATION

Power dissipated by aresistive element can be calculated
directly from current and resistance.

Formula:

P=1I'R

Solution:

¢ GivenResistance R = 180().
s Current] =500 mA = 0.5 A.

o P=(05)%x180=0.25 x 180 = 45 W.

Why other options are incorrect:

+ OptB: Results from computing P = I x Rwithout
squaring the current (0.5 *180 = 90).

+ OptD:Results from computing using P = 2 x 180 (bad
math or confusion).
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Question #94 ETEA 2018

Acell of internal resistance 2.0 [Formula] and electromotive force
(e.m.f}1.5Vis connected to aresistor of...

CORE CONCEPT AND DERIVATION

The potential difference across the external resistoris the same
as the terminal voltage of the cell.

Formula:

Solution:

s First, calculate totalcurrent: I = 1;" =0.3A.

—ls¥
3004+2.00

* Now, findvoltage across the externalresistorR:V =1 x R

e V=03Ax300=09V.

Why other options are incorrect:

e OptB:Might occur fromincorrect resistance ratios.

e OptD:0.6Visthevoltage dropinside the cell (Ir = 0.3 x
2.0 = 0.6V), not across the external resistor.
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Question #95 MDCAT 2017

[Formula] electrons passing through a conductorin 1ms. Find
electric current flowing through conductor:

CORE CONCEPT AND DERIVATION

Current is the rate of flow of quantized electric charge.

Formula:

~ 10
=3

Solution:

s Numberofelectronsn = 2 x 10,

s Elementarychargee = 1.6 x 10" C.

e Timet=1ms=1x103s.

¢ Totalcharge @ = (2 x 10°) x (1.6 x 1079) =3.2 x 10- 1 C.

o Currentl=3Zd0" 321010 A.

Why other options are incorrect:

* OptA,C,D: These areincorrect powers of 10 resulting
from failing to convert milliseconds to seconds, or
misplacing the decimal.
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Question #96 MDCAT 2017

Acarbon resistoris connected to a battery of 50 volt and 2 ampere
current is passing throughit. If voltage ...

CORE CONCEPT AND DERIVATION

Acarbonresistor obeys Ohm's Law, maintaining a constant
resistance.

Formula:

==
Il
S5

Solution:

e First, ind theresistance: R = 3% = 250

* Now, apply the newvoltage to find the new current: I, =

Ly
5

.
fend
Il
[t
BE
eF
Il
L=
=

Why other options are incorrect:

* OptB, C,D: Purely incorrect mathematical division, or
incorrectly assuming an inverse relationship.
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Question #97 MDCAT 2017

When the current is neither drawn from a source nor given to it then:

CORE CONCEPT AND DERIVATION

The relationship between electromotive force (E) and terminal
voltage (V;) depends on whether the circuit is open or closed.

Formula:

Vi=E-1Ir

Solution:

* Whenno currentis drawn or given, the circuit is open,
meaning I = 0.

e Substitute I = 0Ointo the terminal voltage equation: V; =
E — (0)r.

+ Therefore, V; = E. The terminal voltage exactly equals the
EMF.

Why other options are incorrect:

* OptB: This occurs when the cellis discharging (supplying
current).

« OptC:Thisoccurs whenthe cellis being charged by an
external source.
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Question #98 MDCAT 2016

Resistance between two opposite faces of square thin film of area
Imm [Formula] having thickness of 1[Formula...
CORE CONCEPT AND DERIVATION

Resistance is determined by the length of the path the current
travels through and the cross-sectional area perpendicular to
that flow.

Formula:

R=p
ACFDE &

Solution:

s Thefimisasquareof areal mm? soeachsidelengthL =

1mm=10"m.

e Current flows between opposite faces (edges) of this
square, meaningit travels a distance L = 10 % m.

s Thecross-sectionalarea A..... the current seesisthe
width x thickness.

o A= (1mm)x (1um)=(10"3m) x (107% m) = 10~¥ m?.

s Givenresistivity p = 109 Qm.

fi ] a
¢ Rt —1n

Why other options are incorrect:

* OptA,C, D: Result from substituting incorrect length or
cross-sectional area (e.g., using the face area 10 i as the
cross-section).
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Question #99 ETEA 2016

if the potential difference across a resistoris doubled:

CORE CONCEPT AND DERIVATION

For anohmic resistor, Ohm's Law states that current is directly
proportional to voltage, provided physical conditions (like
temperature) remain constant.

Formula:

by
I
] =

Solution:

« Theresistance Ris anintrinsic property of the resistor's
dimensions and material; it does not change when voltage
changes.

s |fV becomes 2V, thenthenewcurrent I’ = 3;- =2

+ Thus, only the current doubles.

Why other options are incorrect:

s OptB: Currentis directly, notinversely, proportional to
voltage.

« OptC &D: Resistanceisindependent of applied voltage
for ohmic devices.
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Question #100 ETEA 2016

Atotal charge of 100 C flows through a 12W bulb in a time of 50
second. What is the potential difference acro...

CORE CONCEPT AND DERIVATION

To find voltage, we link power, current, and charge.

Formula:

and P=VI

c-hla

Solution:

» First, find the current flowing: I = 488 = 2 A

e Next, usethe powerformula: V = §

* Substitute thevalues:V =2¥ =6.0V.

Why other options are incorrect:

e OptB:Thisis the value of the current (2A), not the voltage.

e OptD: This results from multiplying Power and Current (12
*2), which mathematically gives P?/V, not V.
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Question #101 ETEA 2016

The temperature coefficient of resistance of a semiconductoris:
CORE CONCEPT AND DERIVATION

The behavior of resistance with respect to temperature
distinguishes conductors from semiconductors.

Solution:

+ Insemiconductors, increasing temperature provides
enough thermal energy to break covalent bonds, creating
more free electrons and holes.

+ Thismassive increase in charge carriers causes overall
resistance todrop.

+« Sinceresistance decreases as temperature increases, the
temperature coefficient (a) is mathematically negative.

Why other options are incorrect:

« OptA: Metals (conductors) have positive coefficients.

* OptC &D: Acocefficientcannot beimaginaryinthis
context, anditis strictly non-zero because temperature
significantly affects semiconductors.
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Question #102 MDCAT 2013

12-volt batteryis applied across 6 [Formula] resistance to have a
steady flow of current. What must be there...

CORE CONCEPT AND DERIVATION

Ohm's Law relates voltage, current, and resistance.

Formula:

Solution:

s Wewantasteady current Inew = 1 AL
« Theresistanceremainsunchanged,so R =61.

s Therequired potential difference V., = L., x R=1A x
600 =6V.

Why other options are incorrect:

* OptA:12Vyieldsacurrent of 2A(12/6).
* OptB:1Vyields acurrentof 1/6 A.

e OptC:3Vyieldsacurrent of 0.5A.
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Question #103 MDCAT 2012

Which one of the following is I-V curve of a junction diode? Current
(I) Voltage (V) Vk ~0.7V

CORE CONCEPT AND DERIVATION

A p-njunction diode is a non-ohmic device. It does not obey
Ohm's Law (where V o I).

Solution:

+ Foradiode, current only begins to flow significantly after
the forward voltage exceeds the depletion barrier (e.g.,
0.7V for Silicon).

* Afterthis knee voltage, the current rises exponentially.

¢ Therefore, the |-V graphis a non-linear curve, typically
rising sharply in the first quadrant.

Why other options are incorrect:

e OptA&B:Theserepresent zeroresistance and infinite
resistance respectively, which do not apply to a standard
diode.

+ Straightline through origin: Would represent a perfectly
ohmic resistor, not a diode.
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Question #104 MDCAT 2012

Electric charge onan object is measured as 5 micro coulombs. How
the value of this charge can be expressedin...

CORE CONCEPT AND DERIVATION

The Slbase units for charge are derived from current and time.

Formula:

Q=1Ixt

Solution:

s Givencharge@ = 5uC.

s Theprefix"micro” (u)means 10 %.S0,Q =5 x
109 Coulombs.

¢ Sincel Coulomb = 1 Ampere x 1 Second.

e Therefore, @ =5 x 1075 ampere second.

Why other options are incorrect:

e OptA:10° correspondsto milli (m), not micro.

e OptC &D: Completelyincorrect scale magnitudes for
the prefix micro.
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Question #105 MDCAT 2011

If 2 A current passes through a resistor when connected to a certain
battery. If the resistance is replaced by...

CORE CONCEPT AND DERIVATION

According to Ohm's Law, current is inversely proportional to
resistance when voltage is constant.

Formula:

e~
I
=

Solution:

e |nitialcurrent I, = 2A.

s Thebattery remains the same, so Visconstant. I « +.

e Ifnewresistance R' = 2R, thennewcurrent I' = 35 = &.

o J=dilA

Why other options are incorrect:

+ OptA: Currentwould only stay 2Aif resistance didn't
change.

e OptB &C: Currentwouldincrease only if resistance was
decreased (e.g., to half). Doubling resistance restricts the
flow more.
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Question #1046 MDCAT 2010

The equivalent current which passes from a point at higher potential
to a point ata lower potential as ifit ...

CORE CONCEPT AND DERIVATION

Historically, electric current was defined before the discovery
of the electron.

Solution:

e The flow of current from a higher potential (positive
terminal) to a lower potential (negative terminal) mimics
the theoretical flow of positive charges.

e This standardized modelis universally known as
Conventional current.

Why other options are incorrect:

s OptA: Electronic current flows from lower potential
(negative) to higher potential (positive).

s OptB & C: Magneticlines aren't currents; "Electric
current” is ageneral term that doesn't specify
directionality based on positive charge flow.

Question #107 MDCAT 2010

The substances like germanium and silicon have
CORE CONCEPT AND DERIVATION

Germanium and silicon are intrinsic semiconductors. Their
resistance behavior differs fundamental from metals.

Solution:

* Insemiconductors, increasing temperature breaks
covalent bonds, freeing more electron-hole pairs for
conduction.

e Becausecharge carrier density increases drastically, the
overallresistance decreases as temperature rises.

e Adecreaseinresistance with anincrease in temperature
means they possess a negative temperature coefficient(
a < 0).

Why other options are incorrect:

« OptB: Metals(conductors) have a positive temperature
coefficient.

s OptC &D: Amaterial cannot be both uniformly intrinsic at
the same time.
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Question #108 LEAY) MDCAT 2009 Question #110 RCA() MDCAT 2009
The fractional change in resistance per Kelvin is known as: The deviation of |-V graph from the straight line is due to:
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
The fractional change inresistance (‘}—{’) perunit changein Ohm's Law holds (a straight |-V line) only if physical conditions
temperature (AT) is the formal definition of a specific electrical like temperature remain constant.
property.
4 Solution:
Formula:
e Ascurrentincreases, power dissipation (I2R) increases,
_ AR which raises the temperature of the conductor.
R,AT

¢ Formetallic conductors, anincreaseintemperature

Solution: causes anincrease inresistance (AR x AT).

s By definition, this quantity a is called the Temperature
coefficient of resistance. s Thisincreasingresistance causes the |-V curve to bend
away from a straight line (the slope changes).

Why other options are incorrect:
Why other options are incorrect:

* OptB &D: Thesereferto physicaldimensional changes
(length and volume) due to heat, not electrical resistance. e OptA &B: Heating (not cooling) occurs when current
passes through a typical resistor.

+ OptC: Avague termthat does not specifically denote
resistance change. e OptD: Resistance of metalsincreases, not decreases,
with anincrease intemperature.

Question #109 MDCAT 2009

The energy supplied by the cell to the charge carriers is derived
from the conversion of:

CORE CONCEPT AND DERIVATION

Anelectrochemical cell generates electromotive force (EMF)
throughinternal reactions.

Solution:

+ |nside a standard battery or cell, redox chemical reactions
occur.

s+ Theenergyreleased by these chemical reactions is
converted directly into electrical energy, giving potential
to the charge carriers.

Why other options are incorrect:

+ OptA: Thermocouples do this, not cells.

+ OptB: Solar panels/photovoltaic cells do this, not
standard electrochemical cells.

* OptD: Generators/dynamos convert mechanical energy.
notcells.
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Question #111 BCALE) MDCAT 2008 Question #112 LCH(] MDCAT 2008
Awire has resistance 100 Ohm at O [Formula] and 200 Ohm at 100 The heat produced by a current [Formula] in the wire of resistance
[Formula]. What is its temperature coefficien... [Formula] during time interval [Formula] is
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
The temperature coefficient of resistance (o) represents the The electrical energy dissipated as heatin aresistor is governed
fractional change inresistance perdegree changein by Joule's Law of heating.
temperature.

Formula:
Formula:

H =I*Rt
= H: — Ro
Ryt

Solution:

Solution:

¢ According to Joule's law, heat produced is directly
. . proportional to the square of the current, the resistance,
Initial Resistance Ry = 100 and the time the current flows.

.

Final Resistance R, = 2000} e Therefore, H = I2Rt.

L]

ChangdinTermpl =100 MciteMextic) Why other options are incorrect:

_ 20100 _ 100 _ g o -1 e OptA&B: Dimensionally incorrect; these represent
R ’ expressions that donot yield energy (Joules).

L]
w
=
o
w
—
s
=
=3
=)

@
-y
=
©
=
o
=
@©
M
R
|

Why otheroptions are Incorrect: * OptD:Placesthe square onresistanceinstead of current,

which contradicts P = I’R.
+ OptA:Incorrect negative sign; resistance increased, soa
is positive.

e OptC/D:These correspond tothe volume expansion
coefficient of ideal gases (Charles's Law), not the specific
wire's resistance.
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