Physics 4A FIRST EXAM Chapters1-4 Fall 1998

Name:

Solve the following problems in the space provided. Use the back of the page if needed. Each
problem is worth 20 points. You must show your work in alogical fashion starting with the
correctly applied physical principles which are on the last page. Y our score will be maximized if
your work is easy to follow because partia credit will be awarded.

1. The vector & = 4.00i - 3.00] and the vector Ny
b =-2.00i +4.00j. (a)Sketch the vectorsa and b. (b)Find the
x and y componentsof r =a +b. (c)Sketch r. (d)Find the b -
magnitude and direction of T. > Al
g 3%

(a)see sketch
(b) F=3+D=(4i - 3)) +(- 2 +4]) = (4- 2)i +(- 3+ 4)] a

F=2i+j|.

(C)see sketch

(d)Using the Pythagorean Theorem,

=i+ =22 +1° p [r=224]

and the definition of tangent

r r 1 5
tanq Or_y b g=arctan-t = arctan— b g =26.67.
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2. Using the graph of position x(m)
versus time for an object shown at
the right, estimate the time or times
when the object

(a)isto theright of the origin,

x>0 from|t=0stot = 29.

- — t(9)
4

(b)isto theleft of the origin,

x<0from|t=2stot=4q.

(o)isat theorigin, x =0 when|t = 0s, 2s, and 4.

(d)has apositive velocity, The velocity isthe dlope. v>0 fromjt =0stot =19 and|t = 3stot = 4s]

(e)has a negative velocity, v<0 from[t = Isto t =34.

(flhas avelocity of zero, v=0 at|t = 1s| and|t =3s|

(g)has a positive acceleration, The acceleration is the rate at which the dopeis changing.

The dopeisincreasing (>0) from|t = 2stot = 49.

(h)has a negative acceleration, The slopeis decreasing (a<0) from|t = 0stot = 23.

(i)has a acceleration of zero. The slope must not be changing (a= 0) in between atft = 24.

The acceleration is also probably zero atft = Os and 4s| as well.
(j))Find thetotal displacement of the object.
The object winds up where it started so the total displacement must befzerd.
3. A baseball isthrown at 40.0m/s. Mark McGwire hitsit back in the opposite direction at a speed

of 65.0m/s. The ball isin contact with the bat for 1.20ms. Find (a)the acceleration of the ball
assuming it is constant and (b)the distance the ball travels whileit isin contact with the bat.

2y X, =0 (d)Use the kinematic equation without the final position,
=7 - - (-
Xy = vev, +ab a= L Ye -8 €40, ogT5007mis]
v, = -40.0m/s 0 " 12%10 °
‘a’lf ;’ 65.0m/s  (p)Use the kinematic equation without the acceleration,
o X-X,_1 a, tvy
t=1.20ms e =—_(v +Vv)b x=.—2—

x= 402+ 658(1.2m) p [x=15.0mml|.
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4. A wad of paper is tossed into a wastebasket 2.00m
away. Itisreleased from aheight of 1.00m at an angle of
30.0°. Find theinitial speed required for it to land in the \@__3_0___
center of the bottom assuming that air resistance is

N
<
S

negligible. 1.00m

X, = Y, = 1.00m '. .'

X =2.00m y=0 > X
Vv, =V, cos30° V, =V, Sin30° —— 200m —

V, =V, v, =?

a=0 g, = -9.80m/s’

Using the kinematic equation for the final x-position,
X=X, +V t+3at’b x=v_t=v,tcos30’p t =———
Vv, cos30
and the kinematic equation for the final y-position,
Y=Y, tVt+3at® P 0=y +v,tsin30"+3at’.
Substituting for t from above,

2 2
X & x 0 sin30° & x 06
0=y, +v,———=sn30°+3a, ¢\———=" =y, +X s, f— .
Yo ™ Vo v, cos30° 2 ayév0 030 7° cos30 ayévo cos30° @
Solving for the initial speed,
. o .2 2
e -a X
y0+XSIn300:-§1a'y9 X og b V0: 2 o ay . o o
cos30 ev, cos30" g 2y, cos 30 +2xsin30 cos30

Putting in the numbers,
v,= L990
° | 2(1)cos’ 30°+2(2)sin30°cos30° 2 '

5. A television satellite must appear stationary in the sky so that the satellite dish doesn’t have to
move asit orbits. This means that the satellite completes precisely one orbit each day. The radius
of the satellites orbit is 4.22x10*km. Find the acceleration due to gravity felt by this satellite. Is
your answer consistent with the Rule of Falling Bodies? Explain.

. . 3 Ef24h 6as8600s 4
The period of the orbitis, T = (1day)é Ty d h 9 8.64x10"s.
The speed of orbit can be found from the definition of speed,
7
yo DX _2pr_2p(422107) _ 407606
Dt T 8.64x10
The centripetal accelerationis,
2 2
a =L - GO0 = 0223misY,
_ _ r 4.22x10' S
The Rule of Falling Bodies only applies to objects near the surface of Earth. This object isfar
away compared to the radius of Earth (6.37x10°m).




