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EXAM VERSION DACEB
Physics 103 Fall 2001 Exam 1
BEFORE BEGINNING THE EXAM

Write and fill in your name, your 10-digit student ID number, and your section
number (301 to 329) in the special codes boxes A, B, and C on the answer
sheet.

Each exam has a five-letter code, such as ABCDE. Carefully enter this five-
letter code as the first five "answers” on the answer sheet. For example, for
exam ABCDE, number one on the answer sheet should be marked "A", number two
"B", number three "C", and so on. Thus THE EXAM BEGINS WITH QUESTION NUMBER
6! Answer ALL 20 questions. Guessing is NOT penalized!

Don't spend too much time on any particular problem, but move on and come back
to it later.

YOU MUST BHAND IN THE EXAM TO YOUR DISCUSSION SECTION TA
YOU MAY ONLY USE PENCILS, A CALCULATOR, AND YOUR FORMULA SHEET FOR THE EXAM
MULTIPLE CHOICE

Note the express:.on ¥ = x?. Which statement is most consistent with this
expression?

a. if y doubles, then x quadruples - XQ /F X b = 2)(

b. y is greater than x
c. if x doubles, then y doubles

if x doubles, then y quadruples (9{' ) 2:(2 X)Zr L/ x'l —_ 4 g}

e. x¥ is greater than yp

In mechanics, physicists use three basic quantities to derive additional
quantities. Mass is one of the three quantities. What are the other two?

@ length and time
length and force
. Velocity and time
force and time
power and force

® Qa0

A furlong is a distance of 220 yards. A fortnight is a time pericd of 2 weeks.
A race horse is running at a speed of 5 yards per second. What is his speed in
furlongs per fortnight?

6,221 furlongs/fortnight Y \/D _’M’ CO 00 S 2"{ HL

a.
(B 27,491 furlongs/fortnight -

c. 1,324 furlongs/fortnight S 7'10 Y-D / HQ / 0‘7
d. 2,749 furlongs/fortnight

e. 13,674 furlongs/fortnight "" DA.\/

b =
| TN IgnT
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9. The speed of a boat is often given in knots. If a speed of S5 knots were
expressed in the SI system of units, the units would be:

a. m

. S
@ m/s
. kg/s
e. m/s2

10. For which value below is x > x37?

0S5 =002y

e

% % X X X

11. A bird, accelerating from rest at a constant rate, experiences a displacement
of 28 m in 11 s. What is the final velocity after 0 a° “s?

Cime X=Xt VEth AR < 9 40 *{6((1/)2:2?
:.o m/s o= 52./17_( = 0403 Mm/s
3.2 m/s f\};'r']fo'f*atz 0 + 00‘,6?'// = 5:09 M/S

12. A bird, accelerating from rest at a constant rate, experiences a displacement
of 28 m in 11 s. What is its acceleration?

. 0. /s2
2o e pgvE T

c. 0.84 m/s?

0.78 m/s?
@ 0.46 m/s?

13. A EBuropean sports car dealer claims that his product will accelerate at a
constant rate from rest to a speed of 100 km/hr in 8 s. What is the speed
after the first 5 s of acceleration?

S A= Vi_Vo o (00knbn =0 _ 15 5 ke,
172 mye T €s
44:4 m/s

Now AT & see 7
’\}“cs“-: Vo ta($5) = O *gSXerS’ IM'%M'S)
e T 62,5 B e X (WM %%,9

v
Vo = 17.3¢ m/s
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14. Human reaction time is usually about 0.2 s. If your lab partner holds a ruler
between your finger and thumb and releases it without warning, how far can you
expect the ruler to fall before you catch it? At least:

a. 16.0 cm @.‘.(ﬂ.ﬁ.wvt +%4£2 q:—-q‘,? ’V.‘?'—‘-o

ézsgszm t=02 Qo=9 Y <o Tt { (-9 n2)*
2 5.6 cm (Qt = o196m (= Beetvss /T Few m -0 DIR)
f

15. At the top of a clif 00 m high, Raoul throws a rock upward with velocity 15
m/s. How much later should he drop a second rock from rest so both rocks

arrive simultaneously at the bottom of the cliff? TIME B Avel Tv By oM
IS ~10 =4 (HRL? => £ T Y 2T, TME P Detown Rorg

b ?,:3_2,';‘ IS ~1ov= /5t +£(-28)EX pnp ¢1FE2-I1St -Jov =0
@2:33: USIMy RUAORANIC FPoaMycp  + = /S 11524464,9Y00"
e. 3.76 s

t =6'3°S3 630 ~s2 = | 7Fs  2019)

l16. Arvin the Ant is on a picnic table. He travels 30 cm eastward, then 25 cm
northward and finally 15 cm westward. What is the magnitude of Arvin's net

displacement?

STAIM. Frem Y TO , Y=o U= 0 +30 /5 =/5
a. 52 cm N {y)
b. 70 = Z,S
o, 42 cm w > E (v) Q‘°+7‘S\

@gg z: S VX"LQ-(,J'L = 26,/5’

17. Arvin the Ant travels 30 cm eastward, then 25 cm northward and finally 15 c¢m
westward. What is Arvin's directional displacement with respect to his
original position?

of W see move ! y=os x=/$

a. 29° N
59° N of E
. 59° N of W s
d. 77° N of E 25 gme = — @ =43°
e. 29° N of E /s

!
18. Vector A is 3 units in length and points along the positive x-axis; vector B
is 4 units in length and points along a direction 150° from the positive x-
axis. What is the direction of the resultant with respect to the positive x-

g. 3_6; (\L{\ . Ar‘-’ 3 A‘\ = 0

. 77° /

c. 43° _:-30’ (170 VBX: -4 830 = ~BiHb
2

103°
?Vx = Yoiw3dd = 2

e. 13°
Thw™ ,—2;‘-'-‘77" 2 ({{ewbv’.)y—’ -, 46

P A Reur)y< 2

130-77° = (o3 ol
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19. A ball is rolled off a table with an initial speed of 0.24 m/s. A stop watch
measures the ball's trajectory time from table to the floor to be 0.3 s. What
is the height of the table? (g = 9.8 m/s? and air resistance is negligible)

OV NesD TImgTo fail =03 S
0.55 m _ - ls 5 X
Eroien Y=y tVigt +dayt? < 0% 01675 +1(~1.8)(03)

d. 0.22 ‘Q'—:a!"l‘{m

e. 0.11

20. A ball is rolled off a table with an initial speed of 0.24 m/s. A stop watch
measures the ball's trajectory time from table to the floor to be 0.3 s. How
far away from the table does the ball land? (g = 9.8 m/s? and air resistance

is negligible) oww VOED ‘HonzeMn VG‘L‘CJV J TmE

A= U Vet +4 At =6 F 02 (03) +Lo 150

%= ,072

4

a2

@

oope

COoOrHO
O ON V-
oS8 3 o

72 m
.055 m

21. An airplane of mass 1.2 x 104 kg tows a glider of mass 0.6 x 104 kg. The
airplane propellers provide a net forward thrust of 3.6 x 104 N. What is the

glider's acceleration? PM WO q‘.‘ﬂe& ACCELER ATE WC!WK

. 4.0 m/s2? - Y
b. 9.8 m/s2 A= F/lam = Sbxiotw - 20 mjet
2 [ 4
c: §:3 :5:2 { 0,6yioM +I.1wo“')a,
é 2.0 m/s?

22. Two blocks of masses 20 kg and 8 kg are connected together by a light string
and rest on a frictionless level surface. Attached to the 8 kg mass is another
light string which a person uses to pull both blocks horizontally. If the two-
block system accelerates at 0.5 m/s2, then what is the tension in the
connecting string between the blocks?

@ P [20|->—i——
10 N o
. §4NN 2 LYRY M,S’“

THE DM FRace ON Tue 20 by BLoud (s Thé
STeNstoN T, So

T =ma T 29 kax 0§ M2 = (N
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23. A 250 kg crate is placed on an adjustable inclined plane. If the crate slides
down the incline with an acceleration of 0.7 m/s? when the incline angle is
25°, then what should the incline angle be for the crate to slide down the

plane at constant speed? (g = 9.8 m/s2) _‘? = /“h.,\' :ﬂhm Cosa

2. 187 Down T PLve: O = Fuwer/an = Wa eng —/;,,ﬂ/atl»&)(?/

@ 2o A= QoM COSO) S0 0.7 = 11€(8m25®—up, o528
D Y= 03875 THEN D = 4,8 (SwE- 0375¢56) DH=242°

24. A man pulls a sled at a constant velocity across a horizontal snow surface. If

a force of 80 N is being applied to the sled rope at an angle of 53° to the
ground, what is the force of friction between sled and snow?

EXAM VERSION DACEB

a. 56 N 80
b. :g: 193“— 'F-kx g0 Cos S :b/%,l‘-/ e
- FRICTION MVST BE €ldvh Avp 0pPOS!

=2 Fz0)
25. A trapeze artist, with swing, weighs 800 N; he is being held to one side by
his partner so that the swing ropes make an angle of 30° with the vertical. In

such a condition of static equilibrium what is the tension in the rope?

800 N
@ 461 N
c. 196 N
) 524 N : To cAveEL THE BooN,
| L]
'{§° ~ T 0530 = RO

T =92 n

F

(F cawctrs e

<<Ko©N HOM ZonTAL PAT™
OF T:

F‘:T¢m30-= %Z/V
TUS AWSWBL 4t ALSO
C NS INENED cme.r)




