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PART 1. MULTIF"LF_ CHOwce
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avi B=r s\'\QE‘ :
ng bullet hits a solid target Provided

in it, \.’\.fhith Quantit

resting on a h
3 =1 Orizont; il
Y Is conserved? 2 Frictiontess surtace and gers ¢ e e,
. =10 & +etlad
A, Momentum alone
B. Kinetic energy alone
C. Both momentum and kinetic energy
= A

Neither kinetic ENergy nor momentum

2. A 2.!;} kg_block moving to the right with a speed of 5.0 m/s colli
Moving in the same direction at 2.0 m/s. After the collision th
4.2 m/s. The velocity of the 2.0 kg block after the collision is

? A, 14.3 m/s B.2.8m/s C.3.0 m/s D17 m/s

des witha3n kg block that ic
e 3.0 kg block moves 1o the right at

A student throws a3 0.15 kg rubber ball dow

n onto the floor. The ball's speed just before impact is
6.5 m/s, and just after

is 3.5 m/s. What is the change in the magnitude of the ball's momentum?

A. 0.975 kg. m/s B. 1.5 kg. m/s €.0.45 kg. m/fs D.0.53 kg. m/s

4. A bomb initially at rest explodes into three fragments. According to the conservation of
momentum, the three fragments cannot have
A. equal masses
B. equal kinetic energies
C. the same direction of motion

D. the same speed

o of their kinetic energies
5. If two particles with different masses have equal momenta, the ratio of ¢

A. Is equal to one. |
B. Is equal to the ratio of their masses

C. Equals the ratio of their velocities.

' i es.
D: Equals the reciprocal of the ratio of their mass

0-kg object. What is the object's change of

)
6. A constant 9.0-N net force acts for 2.0sona

velocity? C.27 m/s D.110m/s

A:3.0m/s .30 ther an object is in therma

R vt]n GthET
| equilibrium wi
. ines whe
: ntity that determ
7. A physical qua

. internal energy
objects is C.pressure  D.int

A. heat Bs temperature
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A. From the larger tJh!L‘{_-'l'l t s |
= 0 the
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According to the first law
A o = th;tf(:hurmud&fnarnics, the internal energy of an ides:
B: increases aethe tEITIDL’I'i:'!l'UrE decreases with fixed -;.rc:'lume i -
C. shows png Chanée W“;P‘ﬂrature increases with fixed VD'lumE_l
B, Shaliyae s en the temperature Increases with fixed vol
&€ When the temperature decreases with fixed uol::?:q;_

L]

g_ Pendulum B is twice as long as A,
D. Pendulum B is twice as massive as A
The mass of B is four times the mass of A.

11. ifthe a i : .
mplitude of a mass-spring harmonic oscillator is doubled without changing its mass, the

mechanical energy of the system
A. increases by a factor of two
B. increases by a factor of three
C. increases by a factor of four
D. remains the same

12. Two isolated charges, + g and — 2q, are 2 centimeters apart. If F is the magnitude of the force
acting on charge —2q, what are the magnitude and direction of the force acting on charge +q?

A. 2F, away from charge —2q
B. F, toward charge —2q
C. F, away from charge—2q

D. 2F, toward charge — 29
er with a force F. If the separation between these

I : h oth
13, Two isolated charges Q and q attract eac . .
ed by half, then each charge would experience a force of magnitude

charges were reduc
C.E/2 D. 4F

A. 2F/3 B. 2F



isey
se th

of ct

ayr

15. A cylindrical elec
be the new resis
are doubled?

A. %R B. 2R

trical {
il CUndut‘:tor has resistivity p, resistor R, length |, and diameter D. What will
€€ (Rnew) in terms of the original resistance R if both the length and diameter

C.%AR D. 4R

16. At whi G
ich of the points 1, 2, 3, 4, and 5 is the electric potential greatest in magnitude?

A, dands y
B. 2
C. 3 +q s 3 8
D. 1 - d 4 24 3
| |
4"l &

17. Electric potential energy of a system of two point charges, q; and g, separated by a distance r is
given by
A kB B. k& CONN D RiE
T I T e
18. The diagram shows part of a closed electrical circuit. The current in the circuit is
A. greater in the 1 Q resistor than in the 3 Q resistor

B. greater in the 2 Q resistor than in the 3 Q resistor X 10 30 v
C. greaterin the 1 Q resistor than in the 2 Q resistor
D. greater at point X than at point Y %ﬁ

19. An immersion heater of resistance R converts electrical energy into thermal energy thatis
transferred to the liquid in which the heater is immersed. If the current in the heateris [, the

thermal energy transferred to the liquid in time tis

A. I*Rt
B. IRt
C. IRt?

D. IR/t



SAME resistance

A Iland
B. “'ﬂnd;v
C Tang

Jandw

21. Whj
ch of
the €quations here ;
: > 15 val)

e
1 r_’.!z =1 d far the circuit showns
C. 4
he instri D ;‘rl_“’-l-f_ =0
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y use yt Iz
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'::. pgints - :
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: ward th
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23. A charged i i
b el,’ particle _w:ti)-r constant velocity enters a uniform magnetic field whose direction is
el to the particle’s velocity. The particle will
A. speedup
slow down

B.
C. follow a circular arc
D. continue with the same velocity

24. The torque on a current loop in a uniform magnetic field is
A. maximum when the magnetic field is parallel to the plane of the loop.
B. maximum when the magnetic field is perpendicular to the plane of the loop.
C. minimum when the magnetic field is parallel to the plane of the loop.

D. Zero when the magnetic field is parallel to the plane of the loop.

25. If a strong bar magnet, shown in the figure, is moved away from the solenoid at constant speed, what
is the direction of current th rough the resistor <hown and what is the direction of the force onthe

nduced current?
d force is to the left

the left

magnet because of the i

A. Current from Ato B an
Current from B to A and force is 10
current from A to B and force is to the right

Current from B to A and force is to the right

B.
C
D.
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PART 2: SHORT-AMNSWER GQUESTIOMNS

simrr WITe yOur responses inthe space provided in the Answer Sheet
P £ X

rhe momentum of an object iz increased by o factor of 4 in magnitude. By swhat factar is e
kinetic energy changed? AL = Vs

2. The law that defines tempearature |s

An object attached to one end of a spring makes 20 complete vibrations n 10 s, Ws angular

= frequency is —— E
e : ;
e Fa; 4, '_I'hv period Q'F a simple pendulum is 1 s on Earth, When brought to a planet where 215 1L/9 of
- Yo Earth’s gravity, its period for the same length becomes =
. Ny 5. Atiny styrofoam ball is suspended on a thread. Tests show it Bets attracted to a pasitively
W charged rod, and also attracted by a negatively charged rod. The net charge on tiny styrofoam
e JOL ball is .
Ay & : OE i
® F 6. Twe equal point charges Q = 2 C are located at the vertices of an equilateral triangle of side

length a = 1 m as shown in the figure.

The work done to bring a test charge q = 0.25 nC from infinity to the point P is

7. A battery with internal resistance r = 0.5 O and an emf € = 1.5 V is connected in series to an
external resistor of R = 1 ), The power dissipated in the battery is

8. The current in the primary coil decreases as the variable resistance is increased. Compared to the
current in the primary coil, the current in the secondary coil is in the (same/opposite)

direction.
Primary
Coil —
Secondary
Coil
Variable
Resistance

9. An electron is moving at 10 x 10° m/s in the positive y-direction in a uniform magnetic field of 2T

directed in the positive z-direction. :
The direction of the magnetic force on the electron is

The magnitude of the magnetic force on the electron is
10. A magnet held stationary near a coil induces current. (TRUE or FALSE?)
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PART : WURK—OUT PROBLEMS
_tion: Solve the following Problems by showi

Ng all the necessary steps,

sticks 10 a block of mass M, = 3 55 kg attached to
g Fig. below). The second block w
of the collision. The horizontal

the maximum compressio

& IS sliding to the MENt with a speed of 12.0 m/s when i hits and

a spring of spring constant k = 1600 N/m (See
a5 at the equilibrium position and the Spring is relaxed at the time
surface is frictionless. If the combined blocks undergo SHM, find
a. n of the spring,

b. the angular frequency of oscillation for the system.

soLuTion
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ree point charges g, = —g4 uC =
» 92 =100 uC, and g, = 36
¢ a rectangle as shown below. Calculate: -« e

the net electric field (magnitude and direction) at point p

o A

b. the total electric potential at point p, and : 1,

c. the potential energy of the system. q,_t\ %
8m| \

SOLUTION @ '1
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Department of Physics, Addis Ababa University
General Physics (Phys1101) Final Semester Examination, September 2021 (Regular Class)

ANSWER SHEET (Exam TYPE A page number at the top)

Part A: Multiple Choice Questions (25 Points)

Q | Answe Q | Answe Q | Answe Q | Answe
M r N r M r N r

1 |A 8 |D 15 |A 22 | B

2 |D ? |B 16 |D 23 | D

3 |B 10 | A 17 | C 24 | A

4 |C 11 | C 18 | B 25 | C

5 |D 12 | B 19 | A

6 | A 13 | D 20| D

7 |B 14 | C 21 | C

Part B: Short Answer Questions (10 Points)

Q Answer

1 | sixteen

2 | the Zeroth law of Thermodynamics

3 | 4nrad/s
4 | 3s

5 | zero

6 |9)

7 |05W

8 | same

9 | in the negative x direction; magnitude = 3.2x 10 N

10 | False




Part C: Workout Problems (15 Points)

Problem #1

(3 Points) Since the surface is frictonless, mechanical energy of the oscillator after callision
remains constant. Thus, applying the law of conservation of mechanical energy to the motion of
the ascillator (combined mass) after collision, we see that mechanical energy just after collision is
equal to the mechanical energy at maximum compression. That is,

(1 Point) % M+ M, V‘=%k Al

where A is the amplitude (maximum compression of the spring) and V is the speed of the
caombined blocks just after collision, which can be obtained using conservation of linear
momentum. We can thus write

(1 Point) M, v, =(M,+M,|V
Solving for V and substituting numerical values;

M, _ 400kg

V= = % 12.0m/ s=7.68m/s.
M+M, " 400kg+2.25kg o i o

Using Eq. (1) and substituting numerical values, we see that

2 h":-"'l“ 1 2 Sk
(1 Point) A= Xt My, [A00%+2.25%9 o comis=

0.48m=48¢
{ " & \ " 1600N /m e

(1 Point) The angular frequency of the asclllator Is obtalnable from

k 1600 N/m

=l : ———
\ M (1Point) 0kg+2.25kg 256 radls.

]




Problem #2

a. (2 Points) The net electric field at point P due to the three charges is

—

_ I||I'JII|'- ql |LI|| ~ o N
e oiiid . .,,—k|lr—_.:; TIJE +|:|B_J-r—t|u":|3‘51[] j-06i-08] =

1
il-14.4i+1.8 kN /C
[ Magnitude: |E |=yE* +E* =145kN/C

(1 Point) — | 1.8

JE. |
Direction: [f=tan '|E—'I=tan il

(172.8° CCW from the positive x-axis).

(2 Points) The electric potential at point P due to the three paint charges is

vo=k| 349,85 _gx 107~ g+10+6/v=72,000V ‘—v—
LEE R (1 Point)
{1 Point)

c. [2 Points) The potential energy of the three charges is

[lchn_,klil'ﬁ' q, d, ‘-l"'-I | g x

——— |=="7.12" above the negative x-axis

64 x100 =10 '"'+ 64 =36 =10 "'+1nﬂ><3ﬁun “1

L=7.6J
(1 Point)




Problem #3
a. (3 Points) The induced emf is given by

E=IN £ =NAE=IEIEI Xmr x2=157V

A At
L I e
1 {1 Point)
2 Points)

b. (2 Points) The induced current is

1.57

I =£=
R 05

A=3.14 A clockwise

(1 Paint) (1 Point)




