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Electric Charges and Fields
Standard difficulty - 20 questions - 40 marks - Time: 36 minutes
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Show your working for Sections B and C. Answers are on the last page — try every question first!

Section A — Choose the correct answer 8 x 1 = 8 marks

1. Two point charges of 2 yC and 6 uC are 15 cm apart in air. The force between themis: (k =9 x 10° N
m?/C?)
(a) 0.048 N (b) 48 N (c) 72N (d) 4.8 N

2. Two charges attract each other with a force F. If each charge is made 3 times as large and the distance
between them is made 4 times as large, the force becomes:

(a) (16/9)F (b) (3/4)F (c) (9/16)F (d) (9/8)F
3. The number of electrons removed from a body that has a charge of +6 uC is: (e = 1.6 x 107'° C)
(a) 3.75 x 10" (b) 9.6 x 1072 (c) 3.75 x 102 (d) 3.75x 10"3
4.  The electric field 20 cm from a point charge of 8 uC is: (k = 9 x 10° N m?/C?)
(a) 1.8 x 108 N/C (b) 3.6 x 10" N/C (c) 1.8 x 108 N/C (d) 1.8 x 10* N/C

5.  The Sl unit of electric charge is the:
(a) coulomb (b) farad (c) ampere (d) volt

6. Acharge of 7 uC is at the centre of a cube. The electric flux through the whole surface of the cube is: (k
=9 x 10° N m?/C?)

(a) 2.521T x 10" N m?/C (b) 4.2 x 10* N m?/C
(c) 6.31m x 10* N m?/C (d) 2.521 x 105 N m?/C
7. Adipole made of charges +2 uC, 9 cm apart, makes 90° with a uniform field of 9 x 10* N/C. The torque
onitis:
(@) 1.62x 10™* N'm (b) 0.0162 N m
(c) 1.62 Nm (d) 0.0324 N m

8. Assertion (A): The field 3 cm from a 5 uC point charge is 5 x 107 N/C. (k = 9 x 109 N m?/C?)
Reason (R): The field of a point charge is E = kq/r.
(a) Both A and R are true, and R is the correct explanation of A.
(b) Both A and R are true, but R is not the correct explanation of A.
(c) Ais true, but R is false.
(d) Ais false, but R is true.

Section B — Short answer 8 x 2 =16 marks

9. Charges of =7 pC and -9 pC are at x = 0 and x = 18 cm. Find the net force on a charge of +1 yC at x =
15 cm. (k = 9 x 10° N m?/C?)
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Charges of 3 uC and 48 uC are 40 cm apart. Where between them is the electric field zero?

A glass rod rubbed with silk loses 8 x 102 electrons. Find the charge on the rod and its sign. (e = 1.6 x
107"° C)

A long straight wire carries a uniform charge of 9 uC/m. Find the electric field 5 cm from it. (k =9 x 10° N
m?/C?)

A uniform field of 700 N/C passes through a flat surface of area 37 cm?. Find the flux if the field makes
60° with the normal to the surface.

A short dipole has dipole moment 9 x 10™° C m. Find the field 2 cm from its centre (a) on its axis, (b) on
its equatorial line. (k = 9 x 10° N m?/C?)

A thin spherical shell of radius 7 cm carries 4 uC. Find the electric field at 1 cm and at 15 cm from its
centre. (k =9 x 10° N m?%/C?)

Can a body carry a charge of 24 x 107'° C? Explain. (e = 1.6 x 107'° C)

Section C — Word problems 4 x 4 =16 marks

17.

Charges of 3 uC and 4 pC are placed at A and B, each 3 cm from a point C, with CA L CB. Find the
magnitude of the net force on a charge of +4 uC at C. (k = 9 x 10° N m?%/C?)
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18. Adipole has charges +8 nC separated by 4 mm. Find (a) its dipole moment, (b) the field 30 cm away on
its axis, (c) the greatest torque on it in a field of 9 x 10* N/C. (k = 9 x 10° N m?/C?)
19. An oil drop of mass 1.04 x 10713 kg stays still between two plates where the field is 500,000 N/C,
directed upwards. Find the charge on the drop and how many electrons it has lost. (g = 10 m/s?; e = 1.6
x 10719 C)
20. Along wire carries 9 uC/m. Find the field at 5 cm and at 30 cm from it, and the force on a charge of 4 uC
placed 5 cm away. (k = 9 x 10° N m?/C?)
OfE=4 0
!T'__EE'.F"& Want another sheet on this chapter? In the Ambiful Worksheets app every sheet is new, with its
o == | N =4 Jd . . .
LI-Tr-M=wwh answer key, and your child never gets the same question twice.
. R FL L
=St ] Scan the code to get the free app, or open worksheets.ambiful.com/get
FIE=]" o
[l Wl | ey

Ambiful Worksheets - worksheets.ambiful.com - Not affiliated with CBSE / NCERT AW-12P-ECF-2026-V1 - Page 3


https://worksheets.ambiful.com/get?ref=pdf

Ambiful worksheets

Practice that never repeats
CBSE - Class 12 - Physics

Answer key
Electric Charges and Fields - AW-12P-ECF-2026-V1 - For parents — fold back or tear off before handing the sheet to your child.
Q Answer Working
1 (d)4.8N F=kgqo/r2 =9 x 109 x 2 x 1076 x 6 x 1076 + (15 x 1072)?2
2 (c) (9/16)F F«qiQa/r: x9+16
3  (d)3.75x10" n=qg/e=6x10"°+ (1.6 x 10719
4 (c)1.8x108N/C E = kq/r2
5 (a) coulomb —
6 (d)2.52m x 105N m?/C ® = qglgg = 411kq
7 (b)0.0162 Nm T=pEsin®;p=2x10%%x9x102Cm
8 (c)Ais true, but R is false. Aistrue: kg/rP=9x 10°x5x 1078+ (3 x1072)2=5x 10" N/C. R is
false.
9 87.2Ntowards x =18 cm from the first: —2.8 N; from the second: 90 N (positive means towards x
=18 cm)
10 8 cm from the 3 pC charge q1/x2 = qo/(40 - x)% = x/(40 — x) = 1/4
11 +1.28x107°C g=ne=8x 10" x 1.6 x 107'°; losing electrons leaves it positive
12 3.24 x10° N/C E=2kMr=2x9x10%x9x107%+ (5 x 107?)
13 1.295N m?/C ® =EAcos 8 =700 x 37 x 107* x cos 60°
14 (a) 2.025 x 107 N/C; (b) 1.0125 x 107 N/C E(axis) = 2kp/r®; E(equator) = kp/r®
15 0 at1 cm (inside); 1.6 x 106 N/C at 15 Gauss: no charge is enclosed inside; outside, the shell acts like a point
cm charge
16 Yes: itis 15e q = ne with n a whole number
17 200 N, at tan~"(4/3) to the line AC forces 120 N and 160 N at right angles; V(32 + 42) = 5
18 (a) 3.2 x 107" C m; (b) 21.3 N/C; (c) p = q x 2a; E = 2kp/r®; Tmax = pE
2.88x105Nm
19 q=mg/E =2.08 x 10~'8 C (positive, qE =mg = q = 1.04 x 1072 + 500,000
since the force is upwards along the
field); it has lost 13 electrons
20 3.24x10°N/C; 5.4 x 105 N/C; 12.96 N E = 2kANr; F=qE
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