PHYSICS 2110

Exam I
September 27, 2001
Name (please print) Seat Number
Student ID Number Class meeting time:
INSTRUCTOR (circle one) Nesaraja Murdock Kozub

REMEMBER: YOU MUST SHOW YOUR WORK AND/OR EXPLAIN YOUR REASONING TO
RECEIVE, CREDIT! Write down given quantities and identify the quantities requested in the
problem. Draw pictures—they will help you visualize the system. Write down the formula(s) you
are using and, again, show your work! Finally, in numerical results, don't forget the units and
watch the significant figures!

QUESTION NUMBER POSSIBLE SCORE YOUR SCORE
1 10 |
2 10
3 10
4 10
S 12
6 9
7 19
8 14
9 6

TOTAL




1. Amtrak’s 20"-Century Limited is en route from Raleigh, NC to Williamsburg, VA at 144
km/h, when the engineer spots a cow on the track. The train brakes to a halt in 1.4 min with
constant deceleration, stopping just in front of the cow.

a) What is the magnitude of the train’s acceleration in m/s*? (4 pts.)
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b) What is the direction of the acceleration (i.e. towards Raleigh or towards the cow)? (2 pts.)
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¢) How far in meters was the train from the cow when the engineer first applied the brakes?
(4 pts.)
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2. A projectile 1s shot from a canon and 2,20 seconds after being projected from ground level, the
projectile is displaced 50.0 m horizontally and 63.0 m vertically above its point of projection.
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a) What 1s the horizontal component of the initial velocity? (2 pts.) -
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b) What is the vertical component of the initial velocity? (2 pts.)  Chwse X.2 0  y, = ©
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¢} At what instant does the projectile achieve its maximum height? (3 pts.)
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d) What is the maximum height reached? (3 pts.)
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3. A communication satellite is 1n a circular orbit about the Earth at an altitude h of

4.50 x 10° m from the surface of the Earth. If the radius of the Earth is 6.37 x 10° km and the
satellite makes one revolution every 95.5 min, what are

a) the speed of the satellite (m/s)? (5 pts.)
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4. Captain Earl James is steering his boat upstream at 24.5 km/h with respect to the water of a
river. The water is flowing at 19.5 km/h with respect to the ground.

a) What is the velocity of the buat with respect to the ground (km/h)? (5 pts.)
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b) A child on the bnat walks rom front to rear at 16.5 XV R with respect to the boat. What is the
child’s velocity with respect to the ground (kmv/h)? (5 pts.)
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5. In the figure, vectors A and B are each 6.0 units long | Y
and vector Cis 3.0 units long. The angle 0 is 30.0°, |

(a) Calculate the magnitude of the vector | ]
D=A+(3.0)B-(2.0)C and the angle between D and B O - %0.©
the x-axis. (8 points) N A< 6.0
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(b) Calculate the dot product B.C. (4 points)
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6. The system shown is in equilibrium. #¥ fu mas
(a) Calculate the tensions T; and T, in the strings if
the mass M 1s 1.50 kg. (6 points)
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(b) What is the reaction force to the weight of M? |
Explain fully. (3 points)
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7. Inthe system shown, m;=5.00 kg, m;=15.0 kg,
0=25.0° with respect to the horizontal on Earth,
the cord is inextensible, the pulley mass is
negligible, and there is no friction.

(a) Draw neat, properly labelled free-body force
~ diagrams for m; and m;. Indicate which pairs

of forces, if any, are equal in magnitude. (9
points)

N

Lirim temsien 7T

: 13 Some o
Ny 18 force butwes,

surfaces o blecks i m?'j both ‘mases.
| ovd L, [l"‘l-j s Sowt !
F_".r -t.ﬁ.d\j direction 1S 'rrﬂl*t—) H"'h:: tﬂ {ll'l'l::"!m!

(b) Calculate the acceleration of mass m; and the magnitude of the tension i the cord. (10
points) : '
M., is lovger n this casc, We guen that m, will slide down, Fhe
* ¥
<l it sene  positiNe aceel. O ol then m, slides P +ie

lope. with acced & (some meqmitnde dt 1o strirg ! )
- 2

| |
n, -
Add wp —the-slope foccas on M, ;  result is m,a.. W‘r‘

LT - MIJS'"“@ = ma 1)

Add the  down-the ‘Slﬂﬂu Pﬁfﬂ:ﬁ N m;; vesu [t T

is Mmya :

— l""l—jﬁ*‘ My
-
(mq_"ml)cj sind = ("’l-,_"ml) a
oo @emIEE | (0on)OmE) BT o
Lm,.-t-m,_) (zlo'g ',1)

Frem ("L

T = m;& +M‘j s = m.(qq—jsmﬁ) = (S.mky)(ﬁ.-“']';'i + 3_3&?1%17-'5-‘:)
= 41| N




8. A 0.600 kg mass is pushed up a rough wall by a 9.30 N force which is exerted at

30.0° from the vertical. (See figure.) The wall exerts a frictional force on the mass 14=0.300
which opposes its (upward) motion; the coefficient of kinetic friction is 0.300 ,

a) Draw a free-body diagram for the mass, showing all the forces acting on the mass. m
(5 pts) ~ ‘ P Tt ma s
F.— ‘ﬁl""" -Flﬂ-l- / | ?' Ud,‘d' gmmf

N o plormal fore " vell e *

N
-r t Fore 'ﬂ kingtic fricti an M ﬂ_
> (frem wall) J ﬂ:

b) Find the magmtude of the wall's normal force on the mass. (3 pts)
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¢) Find the magnitude of the friction force on the mass. (3 pts)
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d) Find the acceleration of the mass. .(3 pts)
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9. A 0.500 kg mass swings on the end of a string of length 1.00 m. At the bottom of its swing, the

speed of the mass is 2.80 m/s : /W

Find the tension in the string. (6 pts) X Center

Forces o mus al bothen .3 iwmj
ave as Shewn. Flass hes (it )

cicer mdhom ot Lotem '6 5”‘“3‘ T

se that the fodb I Ward
mﬂ"‘

+‘ L .
forces Sum J K- ; * mq m=0.500 kg

_ lhv't_ {o.5c0 'J)(-lm',;)‘ . )
T-mq = £ = — 280 m/s

T= |lL.oOm

{1.60 m )
= 394N

Then : T = mg 292N = (0-5"‘:"&)(330?*] + 291 N

=}3.%1 N\




