Physics Item Sampler - General
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Welcome!

Welcome to an Item Sampler!

This is a sample of EmMSAT questions.
This is NOT a real test form, nor does it
resemble a complete EmSAT Test. Test
scores cannot be projected based on
your performance on these items. The
purpose of this sampler is to familiarize
you with the general content of the
exam.

Your real test will be longer in length,
depending on the subject area
(English, Math, Physics).
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A car is moving at 25 M/ north.

Which of the following is a vector quantity ?

el 25 M/ de o & i B s

*‘mm&m;i

A i L ™
| the distance fraveled by the car 8 el Lmadad I a3l |
h. oy
B 7 . . ™y
| the velocity of the car Sobedl Ao |
. vy
c ) . .. ™y
| the potential energy of the car 8yl dialsl) a3lal) |
M "y
D. [ . )
| the mass of the car bleudi alis |
. "y

- Aforce of 5 N is required to increase the

speed of a box from a rate of

1.0 M/s to 3.0 M/s within 5 seconds along a

level surface.

What change would most likely require additional

force to produce the same results?

o B3t de e B 0T W ke § g mliad
dso e Ugb Pa3.0m/s A 1.0m/s
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A . o : h
| make the surface of the floor smooth s gad I Y| e e |
i A
B. [ A N
| increase the mass of the box (b gieall ALK Baly |
i A
c . L
| reduce the mass of the box b gieall 4LE | L |
i y
D[ ke th rf; fthe b h
make the surfaces of the box .
‘ <mooth A gl )ﬁ'l Jj._';d.h - ‘_L!A ‘
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Which of the following represents the velocity of a faval dgaiall aua 'Jw-)..ﬂl S ﬁ Las é:
moving object?

A [ .
| J==% 40 m north |
\ J
B ™y
‘ Jwl 40 M/ north ‘
\. y,
c |ﬁ 40 m/s x\|
\ J
D ™y

| 40 |




Data from an experiment are presented below

Experimental Data

(=) Al (A1) Bl
Distance Time

5 cm 02s
15 cm 04s
25 cm 06s
35 cm 08s

The slope of the graph represents what

characteristic of an ohject?

A i e il sl J gaal) g

Experimental Data

804 -~ --dom oo i
—3 1 1 | |
§ o4ttt
8 ol i i & 1
c TTe TV
§ tod- - tdiL
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0 02 04 06 08 1.0
Time (s)

e 3k e aall adlay Sa ) dnaldll L
Tl el e e

A | displacement aal 3! |
5 | inertia Sl geatll |
© | force 5 5l |
D. | speed e pdl |




Red-clay bricks have a density of approximately
2000 kg/,,3 Air has

a density of 1 kg/,,3

Which of the following has the lowest mass?

L 5 gt ol yen Alida g gla GBS 1 e 1)

§ 5 el gl A 2000 kg/mg

(1kg/m?)

s ~
| 10,000 m* of air ¢l 3ell (10,000 m?) |
A vy
s . )
| 6000 m® of air ¢l 5l = (6000 m?) |
A vy
s . )
| 4 m° of bricks =zl s (4 m7) |
A vy

( 3
| 2 m° of bricks
\.

N
—sall l (2 m?) |

"y




A spring scale is pulled downward and readings et 2 B € 45 ) e cmn &yt (B4

are recorded. el &l e
Sl J g
Data Table
ot ABLoca S i 0 O el B R
Distance Pulled |Spring Scale Reading
1.0cm 4 N
1.5cm 6N
20cm 8N
25cm 10N
If the spring is pulled 3.5 cm, the spring scale G8SE g (3.5 0 S O el a0 1Y)
should read . . b el Bl B
| 13N |
B [
| 15 N |
c. [
| 12 N |

|" 14 N




A student does an experiment to measure the
acceleration of a falling object, which is

9.8 m/52 . The student obtains an

experimental value of 14.6 m/52. The reason

for this variation is most likely due to

Dl daa p s il et b s

Ll i baaa 5 311 delll Leis 9.8 m/2 a

14.6 M/ 25 i S
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" . ™
| human error $ v Uad |
‘\\.

B. g . . ™y
| air resistance &l sl A gle |
.
r/- . . R “‘\'
| local fluctuations in gravity dmdladl 4 adaddl il |
M

D. [ ™

| the mass of the object




A ball is thrown upward at an angle from position sl s P oaa sall e gl el 8 ol

P The dagan bl shows epestonofte a3 5 G o e S
AP s gall e LghEm)
as it moves from position F to position Q. Q P sl e ]
o
O @)
O O
O O
O O
oP QO
Which of the following causes the change in the e ..a.ﬂ.i_} JBA 3 Sl e g i g o s é;
ball's \;glc:mty as the ball travels from position P QAP d_._aj_qju
to position Q7

|l initial acceleration upward = A S e |

B[ .

| increase in its momentum lead ) AL |

C_ r/- L. . c . o -L"u

| downward force of gravity Casl ead A ) dzaladl 5 g |

D ~,

| decrease in its inertia \F_'El.ﬁ'l el ks |




9.
How much time is required for a bicycle to travel (100 m} FEIS 5:,..1;.: Nsu_.il:m. H;.E P)'j.-i o e as
a distance of 100 m at an average speed of . o L -
f(2m/s) e, o feie

2Mm/s?
A ™
\ 0.02s |
p. vy
B ™y
| 50 s |
h. "y
c ™
| 200 s |
p. vy
D ™y
| 100 s |
h. "y
10
A student aftempts fo measure the mass of a .
brick by measuring the force required Baall i w s e skl e dlis il s e
to accelerate it at 1 1/2 on a level surface. 1M/ o2 e g dae i e gay pudll & sl
The force required is 2 N, and the student &l LS 5 Ul g g 02 Vg o sl 5 g
concludes that the brick has a mass of 2 kg. 2 kg s
A balance shows that the mass of the brick is . e e e
really 1.5 kg. 1.5 kg & asaall wgall Al 5 G el el e
The experimental error is most likely due to , s ma N e dy il & idad)
A ™y
| friction diay |
p. A
B. [ , o )
| inertia S palll
h. iy
c. ™
. work e |
p. "y
D . L ™y
| gravity daa V) agalall |

-
h.
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The graph below shows the speed of a 5 s Aoy 2L S am =
vehicle over time. RS T B
The Speed of a Vehicle 3 jluwd) 45
14 +
12
-~ 10
— Elm
L
T
48 &
0 44
2
I I 1 1 1
0 1 2 3 4 5
Time (s) (S) U=
How far did the vehicle travel during the first two O 5 el Lgtadad ) Al e e
seconds? ¢ il
A. & ™
l 02m |
B. e ™\
' 20m '
& ¥ -
| 5m |
D. \

l/ 10m |
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The table shows the results of an experiment with Ay e A (300 4y el ==d j-‘é-“;—-lﬂ #
a projectile fired from a spring gun. ol (\_3'.: b gl Jaald
(Aasd) Gy ABaidl G A g0 () s2all
Angle between the spring gun and the Range
horizon (degrees) (meters)
20 6.4
30 8.5
40 9.8
50 985
60 87
70 6.3
80 34
The results could be most easily interpreted if the } KT Lpvae. I el (S
data were
|I put into a database iy BaslE A Caiing |
| entered into a spreadsheet il Jgan A 000 Cddyy |
|I plotted as range vs. angle gl M Jilie sdall aw y A |

| plotted in & histogram SO S el a5
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The graph below shows the movement of
an object at several points in time.
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What is the average speed of the object?

=%

15

e o o ]

20 26

Time (minutes)

Cavall 138 do ypudowdie 8 Lo

'S "~
A. 0.5 meters
minute
e A
Is N
B. 50 meters
minute
b vy
s "~
C. 2 meters
minute
e A
s "~
D. 25 meters
minute
e A




14.
In a comparison of metals to nonmetals, metals
tend to have

I AR ol AL o 8l A e e

r” 3 - LT bt “‘\]
higher density and lower melting e B jpailan plgd gddls s
points than nonmetals. Az

k _’_J

B. (" ductivity and lower densi - : )
ower conductivity and lower density SN e AECE B s i
‘ than nonmetals. . - S stas A

M A

C. 'f’ i i . " : o . -\'
lower melting points and greater eddliasa ol g jgeall da o 8
conductivity than nonmetals. ol A

M A

D. r” s . _— " bt -\'
greater conductivity and higher e ol gl da 1 5 adia e 4
melting points than nonmetals. ol e
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A force is acting on each of the objects below. U aleall e s JE o JEEdoag

Jam

3N 3N

What can be concluded about these forces? ¢ s sl sl Anally dalivia) Sa é.'*_l'..q

They are different because they have
different directions.

Adlide claladly 55 gy Adtde easen

They are the same because they
have the same magnitude.

A glia ad Leb Y Apillie Lgatea

They are the same because they
point toward the objects.

) anall sad 4a LY Agiliic loaea :
Ade i

They are different because they have
different magnitudes.

Adliae g 0 Adlide Lenen
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Two students are pushing a cart, as
shown below.

o e e s o b Gl sl S ma

_é’—u.ﬂl:' :h-u

200N

The cart will move as if it were acted on by a

— e
150 N
Baal g B @ W aat € LS A all & ATl

single force with a magnitude of 1_.3)|j,“
I ™
| 350 N |
pN v,
B. [ ~
| 50 N |
i J
c [ ~
| 200 N |
. J
D. [ ™
| 150 N |
pN /




A ball is dropped from the top of a fall building. BALE e e e a8 € ulad :

As the ball falls, the upward force of air

resistance becomes equal to the downward pull "'.)ﬁﬁ: L gle fﬁ_Jf' '-"‘J?lllﬁj-“- “oles ui"—*'
of gravity. (Jeasl) dpin 1 dpdlal) B gl Ay glose (Je2A)
When these two forces become equal in JH Rl By i o al) (e sl Ladic
magnitude, the ball will . PR

A. s P P ™

| fall at a constant speed ALl de peot Jaadh |

B. [ PR T h

| slowtoastop i s Ul |

. s - N -, - )

| flatten due to the forces Gl el s dada =l |

| continue to speed up :J_.-.lllf_,u |




18.
The graph below shows how the position el s e pena aB e i A B an Ml i gy
of an object changes over time.
Position vs.Time

18.0

o
=

/

Position (m)

N
T\

0 2 4 6 8 10

Time (s)
e e 1B 8 B Al d "
What is the speed of the object during the 45 e dia 3 ¢ pondl 4 =
fime interval from 4 seconds to 10 seconds 7 ¢10s.
A ~,
16 M/
. iy
B ™y
3m/s
. vy
c. /7 ™y
2m/s
. vy
D /7 ™y
8m/s




19.
To create real-time graphs of an
object’s displacement versus time and
velocity versus time, a student would need

& e Bl ) i Al s 2 3 £y
Sl gl de sl 5 e

I:l.iii..."l
fousea
A L h
| force probe 5 gl e ‘
p. A
B. [ . ™
| motion sensor & pll plice |
h. Iy
c. ( . )
| low-g accelerometer gl e |
p. iy
D. [ , ™
| potential difference probe el 2l 3 8 ‘
p. A
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A student applied a constant force to a toy fruck.

A graph of the truck's movement is shown below.

Adals Ji o Al o &405 A ol By

Al 41.5); sl \-fl"ull .:h-'_,'-“ :...dja

Motion of Toy Truck

Velocity

Which of the following could best explain the
change in velocity at time X7

Time

dallll Ao pur gl jauadl Juad piiay L Laa 4
X e e

The truck began traveling up a B e el Al i
slightly sloped surface. s
B- "/- - o - - £
The truck’'s momentum became spalll Ge pS)aialldl aa ) =l
greater than its inertia. e S
c( The truck went from moving in a :
| oactiee (S5 el ‘e Adalll) ulat
sfraight path to moving in a curved s S "P Loy yod
path. e
D. [ The truck went from rolling on a 5 ta
rough surface to rolling onga polished a ‘fb ,1-‘—-5:-;: Z:UJLJL ;1:
surface. S ~ # :
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Which of the following statements explains why
light is refracted as it moves from air into glass?

A

e gaall s ALa] ey Al 2 .J‘+’_-“ el
Trla 3l e gell (e JEL Lotic

~
Tlhe frequency of light decreases in .;._'b.-jll # ¢ gual) 22 Ja
glass. )
. . R
The speed of light decreases in Tl b i3 ¢ gl e g
glass. )
~,

The energy of light increases in
glass.

Tl A e gl Al oo 3

The wavelength of light increases in
glass.

~
2ol sl skl 2y

T
)

A
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Jeo S gl an o sl JE) s g
Four forces are acting on a box, as shown below. s FHERE TEF

L pia
40 N downward
20 N to the i 30 N to the left
right — 7 : R E—
l‘ T
10 N upward
This box will increase in speed ! , e P 3 gaieall Ao i 12gd
A —
| upward and to the left Sl g et |
M vy
B. [ Y
| downward and to the left S g Jatn |
S vy
c. [ Y
| downward and to the right Cpadl A g |
h. vy
D. [ )
| upward and to the right Cpadl A 5 AN

-
A
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Which of the following statement best describes
a difference between mechanical waves and
electromagnetic waves?

G Jemdl JSs ol A Y lall e s
i gall g S S gall
ikaling 5 oSl

A Mechanical waves can produce el & g mias s :'J‘iﬁr]
colored light, while electromagnetic ¥ "-—--—d-ﬂmj_)éﬂl S ENF A TN
waves cannot. Al e
B
Mechanical waves travel only Dy gy ath SN0 SIS £ 5]
through a medium, while S gl i s A il
electromagnetic waves can also & Juw ol e th_uj )ﬁﬁj]
travel through a vacuum. I&tﬁ]
C.
Mechanical waves can travel in any e A JHT AL ASll 21 gaY!
direction, while electromagnetic r'ljn‘wl JE Ly ey
waves travel only in one direction. ) g kel #as. drcaling g el
D. .
Mechanical waves travel only at the e . ad JEw Acuig) ,|P\r]
speed of light, while electromagnehc um} Sl il gl ey sa)...ah
waves can travel at many different i
speeds. e e JEE O (S
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An inventor claims to have designed a perpetual a % &l & 5 (Aol 4 Al )] sia B i & Jde ou
motion machine, a device that creates its own ._,_1;, AT EE""J
power.

Which of the following laws best explains why a Y Al 4%t al] el et 20 (il 5 S

perpetual motion machine cannot work? Tland ) (Se
A ) . .
| law of conservation of matter balall Jags - gild |
e iy
B. (7 R . )
| Newton's third law S hes el |
M oy
c. [ . o)
| law of conservation of energy d3lall Jaas ) 4ild |
g J
D. [ o . )
| Newton's second law Sall g o pE |

-
A

25

An athlete can run @ kilometers in 1 hour. Tkm 1 e fe pu da sl 5 23 O gy e
Al 4
If the athlete runs at that same average speed A28 30 e elaall 5 a3 Ao ghafal) ABLall e
for 30 minutes, how far will the athlete travel? ' “‘1.5...‘.-& ida gl de

A ~

| 33Km |

e vy

B ™

| 45Km |

M vy

o ™

| 9Km |

M vy

D ™

| 18 Km |

-
A




Correct
Response

Item
Number

10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25




