2017 Grade 12 Physics Online model exam

Questian 1 A 10 cm long candle is placed vertically 20 cm from concave mimor of focal length 15 em .
Nt yol What Is the nature and positlon of the image formed?

answer=d

¥ Fi=g ™ & Real, inverted, diminished and 30 cm from the mimor,

-.'.|J'::'.I|'.||'-

— b Virtual, upnght, magnified and 60 cm from the mimor.
Oy e Viral, upright, magnified and 30 cm from the mirror,

™ d. Real inverted, magnified and &0 cm from the mirmror.
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A 100 m long metal wire with cross-sectional areaof 1 = 10 % m? has a resistivity of
1.8 « 10 0. m_m. What is the resistance of the wire?

(o a 186
™ b 0.1581)
e 1.B0
cd. 18002
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A 1600 kg weighing car atarted maving from rest at a conatant acceleration on a smooth

horzontal road. How much work is done on the car 1o reach a

speed of 20 m/s 7

y A

40 = 10° ]
1.6 = 10% J
7.2« 100 J
3.2« 10°]
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A block of mass m is sliding down an inclined plane that makes an angle & abave the

horizontol as shown in figure bellow. The coefficient of kinetic friction between the block ond
the Inclined plane i je,

The net foree on the block down the Incling (s

mg{sin # - ucos )
mg{sin ! — ycos @)
mg| usin# — cos @)

mg|usinf! — cos f).
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Queston 2 A block of mass mis attached to a spring of spring constant K on a horizontal frictionless

hat yet surface. The other end of the spring Is attached to a fixed support The block is displaced to
snswernd the right, stretching the spring by a distance A, and i5 released. The block then escillates
¥ Flag back and forth between x=-A and x= + 4 about he aquilibrium pasiton, x= 0.
J4ELtan
m

i —
=.A x =1 'Xx=+A

Which one of the folowing stalements comectly explains the exchange between elastic
potential energy of the spring and kinetic energy of the block?

() a.  Kinetic energy of the block is completely converted to elastic potential energy of the
=pring as the block moves fomx=+Atox=0,

"y b, While the block is moving to the left from x = 0 1o x =-A, kinetic energy of the block
increases and elastic potential energy of the spring decreases by equal amount.

7 2. While the block is moving to the left from x = +A to x =0, kinetic enengy of the hlock
decr=ases and #lastic potential energy of the spring increases by an equal amount

"y d Elastic potential energy of the spring Is completely converted 1o kinetic energy of the
block a5 the block moves fromx = +Atox =0,
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A box of mass 50 kg is lifted to a height of & m by sliding it up the surface of 2n inclined plane
of length 10 m . if the coefficient of kinetic friction between the box and the inclined plane is

i, the actual mechanical advantage of the inclined plane is

A4 1is

(%1 CamScanner


https://v3.camscanner.com/user/download

A capacitor is connected in parallel to a load in a fullwave bridge rectifier circuit. The purpose
of the capacitor in the circuit is

~ a. locanvert the alternating current to a direct current
“ b 1o Increase the fluctuations af both the Input and output valtages,
€. 1o smooth out the fluctuations of the input voltage.

7y d. to smooth out the fluctustions of the output voltage.
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A charged particle of masa, m, and charge, g, traveling at speed of, v, entera a region of
uniform magnetic fizld, B, and {ollows a circular path of radius, r. The radius of the path
fallowed by the charged particle is given by

Ny
J 8 T=oF-
— v

} b T—q“
B e BB
r'_r=|-'r

. wvHK
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A disk of radius 0.5 m rotates uniformly about an axis that passes perpendicular to its plane

through the center. If the disk makes 10 revolutions within 2 seconda, what is the speed of 3
paint at the rim of the disk?

Ty & Sm/s
(" b, 31.4mfs

Ty e. 79mis

v d. 157 m/s
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A disk rotating about an axis passing through its center and perpendicular to ts plane has &
moment of inertia, 1, an angular velocity, w, and an angular acceleration, @ . The torgque 7 on

the disk is given by

For more join us on Telegram
@bluenileacademy
l@samuelfromethiopia CamScanner


https://v3.camscanner.com/user/download

A heat energy of 2200 J is absorbed by a metal block of mass 500 g as its temperature
changes from 10 C to 80 C, what Is the heat capocity of the metal block?

- a. 60J/K

b 2300 m/s
e 120)/K
My d. 4201/K
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A length of a brass wire is 2 m &t o tempersturs of 07 C . What is the length of the brass wire
at a tempersture of 1007 C ? (The coefficient of linear expansion of brass is
a=19«10 K )

(T a. J.Bmm

b 2003.8 mm
™y ¢, 2000.38 mm

(M od. 19982 mm
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A& mean distance of a hypothetical planet from the sun is four times of that of the Earth's
average distance from the sun. Whal is the orbital period of this planet in Ezrth’s day?

1 a 1460 days
~ b. B16 days

) ¢ 2920 days
y d. 330 days
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A rectangular box made of aluminum metal (density, p = 2700 kg 'm* ) has dimensions 0.5
m, 1.0 m, and 1.5 m . The box is placed on o horizontal surface so that T exarts a maximum
pressure. What pressure does the box 2xert on the ground?

v a 13500 Pa
v b, 27,000 Pa
—y oo 202500 Pa

Oy d. 40,500 Pa
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A ngid object lying in xy plone rotates about the fixed z - axis with angular velocity, w and

angular acceleration a . If a point on the object at a distance r from axis of rotation sweeps
an arc length s while rotating through an angle @, If the point has tangential velocity, v,
tangential acceleration, a, and radial acceleration, a, at some instant, which of the following

15 correct relation between the angular quantities of the object and tha linear quantities of the
paint on the object?

Q& %==2
™ b a, = uwrr
i - X
De s=4%
i

nd a =2
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A scientist hos a plan to lounch a sotellite from the surfoce of the Moon. The mass of the
Moon is about 7.2 x 107 kg and its mean radius is about 1.8x 10" m. What is the

sscape spead of the sateliite from the meon's surface?

ra 1.72mis
b, 2300 m/s
oo 1220mi's

~ d. 1630 m/s
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A spring with spring constant of EDEII-I]—:{- s stretched 40.0 em in 4.0 = . What is the power
applied to stretch the spring?

ya 15W
~ b. 30W
e 12W

) d 60W
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A transistor operating on a commaon-emitter configuration has a base cument of

Ig = 15.0u A and a collector cument of I = 3.0 mA. . The current gain of the wansistor
5

(" 4. 0.005,
(v b, 20.0.
) c. 450.
(yod. 2000
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A wniformn bar of 30 M wesght and 1 m @ length has a force of Fy = 10N atits leftend end F; =

20 at 025 m fram its centar as shown in the figura below.

F;=10N

W=30N

Whech of tha folowng statermants 15 cormact about the net forgue onthe bar sbout an axis

perpendicular to the length of the bar? The net tomgue abogt

a parts &0 Band €3 2em
b. point O 5 greater than that ehout pomi €
Do paint Ais cleckwiza, wheraas the nat torque ahout B s anticlockwise

d. paint Qs lezs than that of abaut paist B
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A uniform solid disk of mass m and radius rrotates about an axis passing through its center

perpendicular to the plane with an angular speed, w. If the tangentizl spesd of points on the
rim af the disk is v, which of the following equation for angular momentum of the disk is

carrect?
Mma L=
M b L=
(ye. L
(e, L

I 5
Tﬂl[\

M Wy

%I‘ﬂl‘l’.ﬁ'

|

- Lmrtwt
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Quastion 21
Mot yat
angweded

t* Flag
JUELTIaN

Ampere’s law states that the magnetic field created by a long straight current-camying
conductor s

) a. directly proportional to thé current.
™ b, inversely proportional the sguare of the curent.
() €. directly proportional to the square of the cument.

(v d inversely proportional to the current.
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An air plane flying harizontally drops a food package from a height, h, above the ground, The
package |s observed lo sirike the ground at a honzontal distance x from the polnt of release,

If the acceleration dus to gravity is g and air resistance is neglected, what is the magniiude of
initial velocity of the package with respect 1o an observer standing on the ground?

| .,.-"Eg_r

O b /2gh
M c h‘,"lllg
™ d. I‘\k"llr%
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An altarnating current source supplies 200 V to the primary coil of a transformer, which has
300 turns. If the secondary coil of the transformer has 3,000 tuns, what is the voliage in the

secondary coil?

~oa. 2000V
v b, 200¥W
() c. 20V
(yod. 20000V
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Consider two satellites of different masaes ratating around the earth along their circular orbit.
Which of the following is comect about their motion?

(1 4. For the same orbit, the heavier aatelllie has smaller parlod than the lighter ane,
(b, Ror the same orbll, both solallites have aqual angular velocity.,

(e, The satellite moving along lenger orbil has greater angular velocity than the one
mov¥ing along sharter orbit.

v d.  Far the same orbit, the heavier satellite has greater angulor velocity than the lighter
ane.
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In an experiment 10 charge an electroscope by induction a student is provided with a

positively charged rod and a neutral electroscope. Which of the following observaollons is
correct about the charging process?

() & When the positively charged rod is brought near the head of the electroscope,

positive charges are accumulated on its head while slectrons are accumulated an its
leafs.

. b. When the positively chorged rod |5 brought near to the head of the electroscope,
electrons are accumulated on its head and on its leals

(3 €. I student momentarily touches the head of the electroscope while the rod |5 held
near its head, the leafs collapse and the slectroscope is negatively charged.

T d. With the rod held near the head of the electroscope, the student momentarily
touches the head and then remaoves the rod, the leafs of the eleciroscope diverges
and 1 is positively charged.
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Question 26
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MWewton's law of universal gravitation states that the gravitational force between two masseas
is direcily proportional to

the sum of the two masses and inversaly propartional to the square of distance
batween them.

the sum of the two masses and inversely proportional to distance between them.

the product of the two masses and inversely proportional to the square of the
distance between them.

the product of the two masses and inversely proportional to distance between them.
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Question 27
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Rectilinear mation of light is

the splitting of ight Into different colors.
the propagatuon of light In a straight line.
the bending of light afier passing through a lens.

the bouncing of light from a boundary between two different mediums.
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Starting from rest, & car accelerates uniformly and covers 200 m in10 s . What is the
acceleration of the car?

ya. 2mist

(b 20m/s?
(ve Alm/s
(v d. 4dm/s
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suppose thal you are swimming in a pool of V-shoped with a maximum depth of 3.0 m . the
pressurs that you fesl dus 10 the water

() a. decreases as you move up from the bottom towards the surface.

i b increages if you move horizontally at half depth of the pool from the wall towards the
center.

() € increases as you move up from the bottom towards the surface

—y d. decreases if you move horizontally at the surface of the pool from the wall towards
the center,
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Suppose water flows in a pipe of cross-sectional area of 5000.0 cm” ot a speed 8.0 m/s .
Near the outlel, the pipe has a constriction of crass-sectional area 500.0 cm”. What is the
speed of the water in the constricled part of the pipe?

v a. B0.0mis
(™ b. 0.Bmfs

Ty oo &S00 mfs

¢y o, 840,0 mia
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The adiabatic index of air and the ratio of molar gas constant to malar mass of air are 1.4 and
86 m? /s k. respectively. What is the speed of sound In air at a temperaturs of 27 C7

O & 2003m/s
(b 33l m's
e 2Bl m/s

1 d 431 m's
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The equipctantizl nes betasen two opposnsly charged plstas and points A, B, and € an the
lines are =hown in the figur= below. Which one of the following stelements is coract about

the Emax =nsd the green poamis?

>
0

vy
i el

-—-F-i-l---'-_-

O e — -
- W
L ]

~ 2 Theelectric field 2t point C = parzlizl 1o the line.
~ B There iz na potential difference between points A and B
¢ Considerable wark i= regured to move a charge from point A to point B,

~d The potential difference Setween points A and € is =50

-——-—-._.__-.-_
Ll T e ——
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The linear momentum of a system Is conserved, provided that

3 a. the system s moving with a non-2&ro constant acceleration.
71 b, anon-zero constant force is acting on the system.
() €. the momentum of the system changes at a constant rate.

3 d. the net force on the system is zero.
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The magnetic fiux through o coll was 0.56Tm?® at ume t = 0 s, It then decreased to
0.30Tm” after 2.0 s . What is the magnitude of the induced electromotive force in the coil?

'jl d. EEIIIII
~ b. 4300V

) G 1.30
O d 013V
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The poztion of point B with respact to paint A is shown in figure Baflow.

mﬁ@
30°

.c

Wihech of the foliowng staternonts is tha correct way of descriing the pasition vectoe of
poait B With respect 1o poirt A7

2 BumNorthEastolA
— b BisMkmfom A oo s bearng of 300,
¢ Bi=2kmfomA on z bearng of 60,

~d B0 kmfrom A
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The rotational kinetic eneragy of a flywhesl rotating about a fixed axis is equal 10

‘v a. the product of s moment of inertla and the angular speed.

™ b, onehalf of the product of its moment of inertia and the square of the angular speed.

™y €. the product of its moment of inertia and the square of the angular speed.
7 d.  one-half of the product of its moment of inertiz and the angular speed.
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The Sl unit of Ampere is defined as the amount of current flowing througn

J.

a long stralght wire in o perpendicular magnetic fisld of 1 T when the wirs
experiences a force per unit lengthof 2 ~ 10 ’ N/m.

two parallel long stralght wires that are separated by 1 m in vacuum when a force per
unit length of N /m exerts on each wire.

a long straight ware mn a perpendicular mognetle field of 1 T when the wire
sxperiences a lorce perunit lengthof 1 N/m. .

two parzllz! long straight wires that are separated by 1 m in vacuum when a force per
unit lengthof 2 = 10" N/m exerts on each wire
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Question 38 The sum of two or more vector physical quantities is a

Mot vat
answered
3 a.  resultant vector.
T Flag
Zuesnon ("y b. paroliel vector.

"y €. unit vector

T d. opposiie vector
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The weight of a block, suspended by a string attached to @ scale, is measured to b2 120 M in
oir and 102 N when it is immearsed completely in a fluid of denaity 900 ll:g."'m:' _What iz the

volume of the block?
(va 1.8« 10 *m’
(b 1.3 %10 *m’

e 2.5 %10 * m?

—yd. 20«10 *m?
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Three resistors withvalusof Ry = Rs = R and Ry = 3R are connected in parallel.

Which ane of the following expression gives the effsctive resistance (R4 ) of the
comblnation?

- — &R
BE: H‘._H—’T
Cbh Re=2X
(e My =oR

Ot Ry=13z
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Two identical marble balls, A and B, moving along the x-axis in opposite direction with
velocities of 4 m/s and 5 m/s, respectively, make head on collision and move logether after

impact. What is the commen velocity of the balls after collision?

() A.
(b

) C.
O d.

0.5 m/s in the same direction 1o A
4 5 m/s in the same direction 1o A

4 5 m/s in the same direction 1o B
0.5 m/s in the same direction 10 B
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Two students walk betwesn two points A and B. The first student follows o straight path
betwesn the points and the second student follows a path that is not straight IF both

students cover their journsy in equal time interval which of the following statements is
correct about their motion?

(3 @ The displacernent of the first student is greater than that of the second

(3 b. The distance covered by the first student is equal to that of the second.
(") . Both the students have equal average speed.

(™ d. Both students hove equal average velocity.
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Two vectars: 4 = 4i + 3jand B = i1 + 7j makes an angle f# = 45° to each other.

What is the scalar projection of B onto A 7

() a 35
O b 542
(1c A
O d. 2542

(%1 CamScanner


https://v3.camscanner.com/user/download

—_—

Veetar A has magnitude of 50 units along 37 North of East and vectol B has a
magnltude of 20 unlls aleng 23 South of East. The components of their resultant vectors

gre,
(3 4. 14 units West, 52 units South.
Ty b, 52 units West, 14 units South,
[y @ 52 units East, 14 units North.

™ d. 14 units East, 532 units North,
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What is the drag force exeried on a sphere of radius 4 cm falling through a fluid of viscosity
0.8 Ma/m* with a veloecity of 0.75 m/s 7

(o 452N

b, 0.075N

(e 0A452N
Cyd. 0,144 N
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What is the magnitude of velocity of a 2 kg ball rel=ased from a height of 20 m when it strikes
the ground?

(v a. 20m/s
b 1042 m/s
(1 e 10mis

3 d. 400 m/s
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Question 47

What s the type of emor in measurement readings that can be minimized by taking repsatad
tiot yet MeasuUrements?
anIw g
¥ Fag 3 a Random error
Juoson

O b Systemallc emror

(C) €. ZETo&mor

"y d. Parallax error
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When the space between the plates of parallel plate capacilor ts air, it has capacitance O,
charge (). , potentlal difference 15, and stores electrical energy U, . After the space is
completely filled with a diglectric material of permittivity £ |, the capacitance is C , the charge
15 Q , The potential difference is 1), and the energy stored |5 U . Which of the following is true
about the elfect of inserting the diglectric material between the plates of the capacitor?

na U=U,
b C=-0Cy
oo Q= %':_-:'n-
Tdo Q=06
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Which of the following statement Is o correct definition of surface tension? Surface tension is

a force of inleraction between the molecules of a llquid within the bulk of the liquid

a cohesive effect at the surface of a liguid due to the forces between the molecules
of the liquid.

a force that sprays small drops of liguid into gas molecules.
an adhesive =ffact between molecules of a liguid that clump them together.
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Which of the following statements correctly illustrates the relation of physics with other
sCiences?

“y a Inastronomy, electron micrascopes are usad 1o study how far object In the universe
are from the earth.

Ty b Inchemistry, lelescopes are used 1o detect parts of the electromagnetic radiation in
the upiverse,

™y €. In geology, spectroscopy is used 1o study the interaction of matter with
electromagnetic radiation.

() d. In biclogy, the optical part of the electromagnetic spectrum is used to convert carbon
dioxide and wat2r imio organic matenals.
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Which of the lollowing statements is correct about how the property of water is utilized in
Magnetic Resonance Imaging (MRI) dlagnosis?

— a. Thehydrogen atoms in the water inside our body are sources of protons which give
rise to small magnets that are arranged perpendicular 1o a conatant magnetic field of
an MRI scanner.

™ b.  The oxygen atoms in the water inside our body are sources of protons which give

rise to small magnets that are armanged perpendicular to a constant magnetic field of
an MRI scanner.

"1 e, The hydrogen atoms in the water inside our body are sources of protons which give
rise 1o small magnets that are arranged paraliel 1o a constant magnetic field of an
MRl scanner.

— d. Theoxygen atoms in the water inside our body are sources of protons which give

rize to small magnets that are amanged parallel to a constant magnetic field of an
MRI scanner.
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Which of the following statements is commect about intrinsic and extrinsic semiconductors?
Intrinsle semiconductors are

() &
O b

() C.

r
i

™y,

electrically neutral whereas extrinsic semiconductors are charged.
pure semiconduciors whereas extrinsic semiconduciors are dopad by impurities.

p-type semiconductors whereas extrinsic semiconductons are n-iype.

n-lype semicanduciors whergas extrinsic semiconducions aré p-type.
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Which one of the following circud symbaols represents a diode?
Ta-' d. ‘
O b II|I
[ €.
~ d
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Which one of the following processes is NOT an application of high pressure systems?

Boiling potato in an apen pot
Cooking food with a gas cylinder contaming liqusd petroleum
Sealing gases in a cylinder for medical use

Inflating car tires with air
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Which one of the following stotements comectly describe the center of masa? The center of

mass of

O) a.
() b

()
(™ d

an object 5 a poinl where all the particles of the objzct are actually concentrated.
an unstable object is directly above point that is insida the base of the object
siable abject |5 above a point that is outside the base of the object

an object is a point where the gravitational force on the object appears to be acting.
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Which one of the following statements describes comectly the factors that affect the
streamlining of cars, planes, and boats?

Ty @ The larger the viscosity of the fluid through which abjects move, the faster s the
maotion of the object

7 b, Streamlined objects can easily overcome alr reslstance than those with flat surface
at their faces.

~ €. The more compresaible the fluid through which an object moves, the slower is the
object’s motion.

T d. Increasing air résistance and surface area, increases the velocity of streaming
abjects.
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Which one of the following statemants is correct about measuring pressure in different
systems?

"

— b

o
FI-

The pressure of a point at certain depth below a lake is conveniently measured using
3 barometer.

The pressure of a gas that is trapped in @ container is conveniently measured using a
barometer.

The atmaspheric pressure at a given locatlon is measurad conveniently using an
open-end manometer,

The pressure of & gas contained in a gas cylinder is convenently measurad usmg a
closed-end manometer.
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Which one of the following stalements is comect about the motion of an object moving in the
directlon af positlve x-axis with an acceleration of -4 m/s® 7 The velocity of the objsct

—y a. increases by 4 m/s in each second.
b. i54&m/s at each second.
() c. decreases by 4 mfs in each second.

(™ d. i3 -5 m/s 3t each second
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Which one of the following statements is correct about the resultant and equilibrant forces
acting on an object?

) a
O b

0O c

- d.

They are in the same directlon but different in magnitude.
Their sum is twice the magniude of either of them.

They are oppaosite in direction and equal In moagnituds.
They are perpendicular to each other and equal magnitude.
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Which one of the following terms is used to express a region of high pressure in which
particles ar2 pushed togsther dunng wave propagation?

& Compression

™ b.  Trough
) G Crest
™y d. Rarsfaction
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