First Name: SOLUTI0NS  Last Name: Section:

October 1, 1999 Physics 207

Exam 1

Print your name and section clearly on all five pages. (If you do not know your section number,
write your TA’s name.) Show all work in the space immediately below each problem. Your final
answer must be placed in the box provided. Problems will be graded on reasoning and
intermediate steps as well as on the final answer. Be sure to include units wherever necessary,
and the direction of vectors. Each problem is worth 25 points. In doing the problems, try to be
neat. Check your answers to see that they have the correct dimensions (units) and are the right
order of magnitudes. You are allowed one 8% x 11” sheet of notes and no other references. The

exam lasts exactly 50 minutes.

(Do not write below)
SCORE:

Problem 1:

Problem 2:

Problem 3:

Problem 4:

TOTAL:




First Name: Last Name: Section:

1. A ball is thrown vertically upward with an initial speed of 20 m/s. Neglect air resistance and
assume constant acceleration.

a. How long does it take for the ball to reach its maximum height? (5 pts.)

v =U +at =0

O
% v 2,04 S

b. What is that maximum height? (5 pts.)
X =X ¥V, ¢ + fak®

=Vt - 7 ¢t°

 roxdonmdrxtix et =20y (20T
c. At what height is the ball when its speed is 10 m/s? (5 pts.)
vE= ’U:z + ZACX—XA = V,° —Q%X
¥ = VSi-u? 20t~ 0°
24 7 T2xas
= 153 (5,3 m

d. How long does it take for the ball to return to the position at which it was released? (5
— o+ 2
X = X+ vo j' + 2 a.i'
_ 2
o=0+V, 4 -L 6;1'

+= 2% _ 2xz20 _ 408 S
¥ 7s = o083

D1s.)

e. What is its speed when it returns? (5 pts.)

V2=, +2alx-x)
= V,*

VS o= '1)"0 = 20

20 m/s
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2. A boat traveling at 12 miles/hr goes due east for 30 minutes and then turns 45° toward the
north and travels another 20 minutes. -
a. What total distance does the boat travel? (3 pts.) o
A-_—-_,\_A‘zl:zx-‘i-uzyé-:c-kq ¢
= 10
16 pei

b. What is the magnitude of its displacement? (5 pts.)

Aﬂ=Jx2+”ﬁ! =»\/[_;+ch°¢9)’4-('+04'-.9)2

402—7m\i

c. What is the direction of its displacement? (5 pts.)
40 )

-
¢ = o (Tiueme

= 8°

I'T8°N of E

d. What is the magnitude of its average velocity? (5 pts.)
[AVA! .27

A —  s5/6

2

|

It

Ly | i /AR

e. What is the direction of its average velocity? (5 pts.)

b = Ao (222

= 3'1.80 5
7.8 W £ E
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3. Aball is thrown horizontally off the edge of a cliff with an initial speed of 15 m/s and hits the
ground 3 seconds later.

a. How high is the cliff? (5 pts.)

=7 9" = L vaex3?
= Wy

Y4, 1 m

b. How far does the ball travel horizontally before it hits the ground? (5 pts.)

X =V =15x3 = us

45 m
c. What is the magnitude of the ball’s displacement? (5 pts.)
AN =w/§’+/32 = 45?4 gy ?
= €30 £3.0 m

d. What is the speed of the ball when it hits the ground? (5 pts,)
_ 2 ==

v =TV = U
= VI524(q9343)2

= 233, | 33.0 m/s

e. At what angle from the vertical is the ball moving when it hits the ground? (5 pts,)

o=t ()= Aur(H)
= 7o (1 8x3 ) =27°
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4. A 2-kg block is pulled up a plane inclined at an angle of 30° by a massless string that passes
over an ideal pulley and is attached to a 3-kg mass that accelerates downward at 2 m/s’ as

shown.

a. What is the tension in the string? (5 pts.)

F=mMma=W-T = ma%"’T

2

T = mz(%-—@ = 3(49,3-2)

i\

3.4

23, 4N

b. What is the coefficient of kinetic friction between the block and the plane? (70 pts.)
F=Ma=T-Mgas.0 — MMaceo

mo=
m, %cgce
— 23.%-2%1.3M30°—2x2
2% 9.8Ca0 30 °
0,5 €¢
= 0.564

c. What would be the acceleration if the friction were reduced to zero? (10 pts.)
ma =T —m, 4 P &

= m, (§-a) = M, 4 o6
(mi+m)a = Mg —m g riud

A= M2—mMmasé 3,92 m /52
M+ My

r o
— 3X98-—2%984m30" _ 3 92
2+3




