PHYS.1410 Exam 1A Fall 2017

Section instructor Section number
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Show all work. Show all formuias used for each problem prior to substitution of
numbers.  Label diagrams and include appropriate units for your answers.
You may use an alphanumeric calculator during the exam as long as you do not program
any formulas into memory. By using an alphanumeric calculator you agree to allow us
to check its memory during the exam. Simple scientific calculators are always OK!
A Formula Sheet Is Attached To The Back Of This Examination
Be Prepared to Show your Student ID Card
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PHYS.1410 Exam 1A Fall 2017

1. Conceptual Questions

(20 point) Put a circle around the letter that you think is the best
answer.

1.1. (5pts) A biker is riding a bike forward and speeding up. What are the signs of w
and a of a wheel?

A) w is positive and a is positive

B) w is positive and a is negative -
is negative and a. is negativ
D)wis negj;vi an ais poiiiivee % ) e (GW)
E) w is positive and o. is zero
e g - SP“@"@“‘F _ ()=l
T a1 ]>us) o1

1.2. (5pts) The figure shows a graph of the velocity as a function of time for an object
traveling up and down along a straight-line path. Find a displacement of the object
over the time period between 0 and 2 seconds.

&
A)-4m L |
B)-8m
C)2m 49
E) None of the above 1
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1.3. (3pts) A person throws a ball upward into the air with an initial
nonzero velocity. Right after the ball leaves your hand and before
it hits the floor, which of the plots represents the v vs. t graph for
this motion? Y axis is upward.

A \t' c 4 /1)

1.4. (5pts) What is 6.472 + 1.2 to the proper level of uncertainty?

4) 7.6 x\?-\é‘?‘z\: + ¥

B) 7.672
C) 7.62
£) None of the above

1.5. (5pts) Refer to the figure below. If you start from the Bakery, travel to the Cafe, and
then to the Art Gallery, what is your displacement?

Baker Card
Eﬂ Bﬁ ==
2.5 km 4.0 km ]
LI & ':f“;lgf;r;. i — >
KA . = — X
X =0 X; =2 5k
A) 6.5 km :
B) 2.5 km Pb’spl"—AX:X.;—Xg:O—?.ixu = 25kt
/f""_'__"‘\
@) -25km)
D)-1.5km
E) 1.5 km
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Problem 2. (20 pis)

A projectile is fired from point 0 at the edge of a cliff. with initial velocity components of
vy = 60 m/s and vg,, =175 m/s, as shown in the figure. The projectile rises and then falls

into the sea at point P. The time of flight of the projectile is 40.0 s, and it experiences no
appreciable air resistance in flight.

a) (3pts) At which angle is the projectile fired?

b) (7pts) What is the magnitude of the velocity of the
projectile 21.0 s afier it is fired?

¢) (7pts) What is the height of the cliff?

d) (3pts) How far from the cliff does the ball hit 1he sea

surface?
_ Yoy - - (135 _ =
@) ta0= You 5 0.t (3o,) = 21.02°

6) @ t=3dls.
(lgx =’on=60'7’s

Vy =Voy ~g-T =175 % -9.8°%> 2)s = 13S 1058 = ~ 308
— N € 'Z%PDR:.ﬁ
=\t g =\ bog )+ Cood ) = 6%4 e b waarel

&I»V o _l;?.. -
Q)i.j=/g:+ua'%-g;’f 5 Y ttiod)
%L*%.£~LL.—.O = }4,= %.{“ “U%r'f"@%ﬁ%)“w%)'m’

h = 840
//’—”2”’;’
) X = £ = 60, - 403 = 2400 1
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Problem 3. (20 pts)
A satellite orbits the earth a distance of 3.00 x 10" m from the center of the Earth and
takes 8.6 hours for each revolution about the earth. Assume that the rotational motion is
uniform.
a) (6pts) Find the magnitude of the satellite’s iangential velocity.
b) (4pts) Find the satellite’s angular velocity.
¢) (6pts) Find the satellite’s centripeial acceleration?
d) (4pts)What is the satellite’s tangential acceleration?

K=3.0. LO.M 7'—'364

Q) gzmz M»ﬁ—gf =2 03910
Vea = 57 zeLG ) e

é) U-n‘:au:'w'lz ’-’9&0=g’—‘“-‘—°-;2‘95?‘0"7 6_?¢ z/'—a_‘{

R 3.00.l07 ut //4;;:; s
) 2.039.10° 4
) - <3 0. co?’wj) - 5;///32’-75-.,
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Pmb!em 4 (20 pts).
Vector A has a magnitude of 5.5 cm and points ailong the x-axis. Vector B has a
magnitude of 7.5 ¢cm and points at +30° above the negative x-axis.

—_
a) (5pts) Determine the x and y components of Vector A.

-
b) (3pts) Determine the x and y components of Vector B.
¢) (3pts) Determine x and y components of the sum of these two vectors.

d) (3pts) Determine the magnitude and direction of the sum of these two veciors.

a)gﬁﬁs.s‘m
Ay= O 2 (2
) &=—B-6oao°——?§w-5=—6.?43w |

‘B,q B. S 3o°= ?é_cu = 3.45 art —B‘x

JN

) Z+§=E
{C’x =h+b =55 —64F50t = -0.995 cer s 2l W

- _ z‘-vp?aaffeﬁ

4) o= l/e,}-r ¢ = V(o985 a ) (3.3500)" = %
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