‘ {03ex\
(WIEIQE’ WERE M) LrROZLMS . |- 5>

r I\ HESE

Physics 103 October 5, 2000 Exam 1 --- EXAM AAAAA
¢ ProzLeMs ) |

KEEP /MOQb N3

6. Using the dun?/lsa:-?:sl :or the vanang:; eil;;zl:] in the table, W/M | eed M
ol Roumy 0FF AT
d & | ME €MD, Su SoME -
! [L] TIMES Twae A6
SmhL DiIFFerev C €3
: RDerween MY
£ g Anvsuens Mo ME
CHotCES )

SV 3. R

Page 1



7. A 2.5-m ladder leans against a wall and makes an angle with the wall of 32° as shown in
the figure. What is the height & above the floor where the ladder makes contact with the

wall?

D
dm

8. Three vectors A, B, and C add together to yield zero: A+B+C=0. The vectors A and
C point in opposite directions and their magnitudes are related by the expregion A=
‘ C

2C. Which one of the following conclusions is correct?
A) A and B have equal magnitudes and point in opposite directions. s
@ B and C have equal magnitudes and point in the same direction. A
C) B and C have equal magnitudes and point in opposite directions. ['Bl+le) = | A \

D) A and B point in the same direction, but A has twice the magnitude of B. ' |
E) B and C point in the same direction, but C has twice the magnitude of B. Q\K 1 = \"Y
~ 2| = (Al

9. The x and y components of a displacement vector are -3.00 m and +4.00 m, respectively.
What angle does this vector make with the positive x axis?

( ;i>127°
) —53.0° ‘G

C) 53.0°
D) 233° '
E) 37.0°
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10. Use the component method of vector addition to find the components of the resultant-of
the four displacements shown in the figure. The magnitudes of the displacements are:
A=225cm,B=6.35cm,C=547 cm, and D=4.19 cm.

- AN ° = ),
A Ay s 225 g (o® > 1.9
36.0°/ 600° +r . ?x: 6"35— (S (ZOO - §7967
mn.g v BY 3 “63'5’ S 200 z =272
36.0°
c Cy = 547 S 36° = 2,215

_ xcomponent  ycomponent Cy = —6,47( 36 o = —tf,¥7 <

693cm  -2.19cm
) 1.09 cm I W G cos%® =-8-390

C) 5.45 cm 282 cm
D) 3.71 cm -1.09 cm Dy = ¢, 195 3,° = 2.963
E) 2.19 cm -6.92 cm Akf,gxfcyfgx = 6917

/Ary 1Byt Cy tDy = —~2.1%6
11. A car starts from rest and accelerates at a constant rate in a straight line. In the first
second the car covers a distance of 2.0 meters. How fast will the car be moving at the end

- of the second second? ]
A) 32m/s = NodVol t S 4EZ  Xo =0 Uy, =O
B) 4.0m/s - = - 2
@B.Om!s X = 2‘0 LR / ) 50 0= ‘-24(‘)
) 16 m/s - A=Y0 mise, Now =72, A
E) 2.0m/s A) = Vot at = 0 +Ll/0(2) =<0>t0 M"/S'_

12. A race car has a speed of 80 m/s. Att= 0, the driver starts decelerating at -4 m/s? . How
far will the car travel before it stops?

3 fo0om W)=Vt At Wo=80m/s
C) 400m A O
D% 28(3: q = —tfmfg?
, o = <0 ¥+ ("“/)t
Yt = €
+ = 20 s
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Use the following to answer question 13:

An object is moving along the x axis. The graph shows its position from the starting point as a

function of time.
LA
~ 5 A
AL
:g 0
g «

-i0

0 5 10 15 20 25 30
time ()

Various segments of the graph are identified by the letters A, B, C, and D.

During which interval(s) is the object moving in the negative x direction?

’ during interval B only MO\///VLT N NEGHDVE X D/Recﬁﬂﬂf
B) during intervals B and C
C) during intervals C and D MEANS X VS & GRACH AW.SJ—
D) during intervals B and D HWNE A Ne—.cr»ﬂ-«’;v vE Stor=,
E) during intervals B, C, and D <nCE U 1S TvE ScoP L,

OMY /N B IS SWPE WEGATIVE
Use the following to answer question 14:
A tennis ball is shot vertically upward with an initial speed of 20.0 m/s from the surface of planet

Krypton--a planet with no atmosphere. One second later, the ball has an instantaneous velocity
in the upward direction of 15.0 m/s.

4. How long does it take the ball to rpach its maximum height? \ \
@)?g: L A =(-"%)/t

C) 805 - M =Q0.0M

D) 465 ‘V{ 5/570 /s Vo vV.oMg

E) 2.0s £t=1¢% , S0 o = /5_70.-20,0: — 50 W/

— | !
Tz MAximvm HE 61T, VY- =0
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Use the following to answer question 15:

A projectile is fired at an angle of 60.0° above the horizontal with an initial speed of 30.0 m/s.

15. How long does it take the projectile to reach the highest point in its trajectory?

A) 15 3G -

B) avs A g Vo - Vel = 3.0SwWG0° = 25,98 M/s
. g w0 b Hiows PONT

E) 625 'ch =0 = M"Q + ﬂf = 259% -»‘/—48)&

+= 25 6€/9.8 =2.651S  Mh
16. A projectile is fired horizontally with an initial speed of 57 m/s. What are the horizontal 7 / X -
and vertical components of its displaccment 3.0 s after it is fired? s

horizontal vertical . - y
A 210 m 4 m '
*ﬂ’ 170 m =44 m Vox X
210 m Om ,
D) 44 m 29m
E) 170 m ~29m

Honrzonthe compon=T 1S 57 Mg
I DOES AOT Clivet €O
s Kot Vo= O +57:3:0= 1718
VEaT AL COMPONVENT DTS AV TEerRo AV
AcceLerAEs Dounwhnd DUE To GeAviT
4= Yot %\aﬁ rogatd
| (4 o +0t+d (98(30)%= -l m
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Use the following to answer questions 17-18:

A rock is kicked horizontally at a speed of 5 m/s from the edge of a cliff. The rock strikes the
ground 55 m from the foot of the cliff of height H as suggested in the figure. Neglect air

resistance.
istance ?:4/' (\)ﬂ' =’, Y M/S
offy— Doesas LHINGE

-_Ek_\ S~ Y1V £

- Sm A scmr Ot </
t= IS
How long is the rock in the air?
A)/11.0s
) 22.0s
C) 12s

D) 34s
E) 1.0s

18. What is the approximate value of H, the height of the cliff?
700 m
595m

D) Siom Ve Vewer) gy =0

E) 270 m q:—H:%a'f“Vw%f"’%&,fa

ZHe 04 0l A4 (58 (1) T
-N=-593 M
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Use the following to answer question 19:

A spaceship is observed traveling in the positive x direction with a speed of 150 m/s when it
begins accelerating at a constant rate. The spaceship is observed 25 s later traveling with an

instantaneous velocity of 1500 m/s at an angle of 55° above the +x axis.

What was the magnitude of the acceleration of the spaceship during the 25 seconds?
B)

57 m/s? o
1.5 m/ss2 ,4\)% = 1500 Se S e= 1229 W/j

2
8 ig 2//22 > Ay = 1500 o8 &LV =710
E) 7.3 m/s? /52 A aoeavy = Cimg %0l 219 N

171 = (AF[/at = 1415 Jas = SER MAR

20. The figure shows the yelocity versus time curve for a car traveling along a straight line.

i
2 ‘l\c J 5;‘" :’:MQ ¥ N7 a
. A Twé SAME SIGN AS
/ Fuer M0 450 > Ry =0

Time (s) | o CAAE v o= 0 A
Which of the following statements is falsc? / :

A) No net force acts on the car during interval B." LNGE W VoS ad:() TRYE

B) Net forces act on the car during intervals A and C. =2 28 ’ _ 440

C) Opposing forces may be acting on the car during interval B. = NY CHrAnGE 1N V; :S’Sa' d’u/ RE

/1% Opposing forces may be acting on the car during interval C. o RUT THEY bo T
{ (NCEL

Velocity (mis)

The magnitude of the net force acting during interval A is less than that during '

> N0, The SCoPE OF wink A N\u{w g€ TRVE

NAS GReATER MIGMTYOE I1F AMET Fot C€
TN SWPE OF LINE C, S0 5 WEATVE,

al>(ad | rase
e Femd Awo M DOENT Ciitge
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Use the following to answer question 21:

In space, a 70.0-kg astronaut pushes to the left on a spacecraft with a force F.. (In orbit, both the
astronaut and the spacecraft are weightless). The spacecraft has a total mass of 1.0 x 104 kg.

During the push, the astronaut accelerates to the right with an acceleration of 0.36 m/s2.

21. Determine the magnitude of the acceleration of the spacecraft.
A) 3.97 x 10~ m/s? :

B) 51.4 m/s?

C) 0.36 m/s?

D) 7.0 10-3 m/s?
(B)2.5% 1073 mis?

TPheEONAFT  Feers  Fwce F, Acceen s
AT aQPM@MrFT - "'/ Memcsernrr = F //v&)ffg'//,&

A

Ty (RIGHT)  Accéueeats AT
)

Asrmontar Feets RENETTON FanlE £, N 0PPOSITZ

QWONM = T / M srountar |
O30 k> = F/?a,ol,g oy = J00x03e kg M fo2

. J - em . M
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Use the following to answer question 22:

A force P pulls on a crate of mass mon a rough surface. The figure shows the magnitudes and
directions of the forces that act on the crate in this situation. W represents the weight of the
crate. Fyy represents the normal force on the crate, and f represents the frictional force.

F P = 160N E, tumees Tre Dowrwits
FoQLE G5 TwE CRATE oV THE
-l ROVGH SURFACE | LH(CH 1S M
W= 196N wé‘(cﬂ-}?“ oF e CRATTE LESS
THE VerNe A Cotd BYATEAT OF
| P Froncc [
22. What is the magnitude of Fy, the normal force on the crate?

' > Lol = »
EH Coanen, = 16O N xEWC0"= (3
C) 196N ' ,

,D; 230N L, = /96139 = SN

E) 160N

the horizontal surface of a frozen pond. The boy pulls on the rope with a force of 10.0N;
and the sled moves with constant velocity. What is the coefficient of friction between

23. A boy pulls a sled of mass 5.0 kg with a rope that makes an 60.0° angle with respect to

the sled and the ice?
‘33 8}3 THE Frtt 30D} B Aot 1S TvsT
Q.0 Lk THE OME N paedebm L2,
géﬁ A Swvce TERE (S ND ACCEAETA T? 0N
Thi Frrtcrrons -F MusT BRANCE
pnm@am = /0,(9/\/)( e &0’
§ = (00N RCO°= SN
£ F. \g = M I, S0 Avw ws AEENH TO Frg
s S K, T TR e BETE LT oF
‘ “THE SLED LESS THE yeericAr PAMT
M SoMus ﬂF'ﬁ:gegF‘::w ~Psw 0’
/M‘; OIA23 FN = 5 (q'g ’"/Sl) - 10,0 s 600

e Fy e 49 -8k =40 3N



