Physics
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(November 2007)

Name:




1) Calculate the following, expressing the answer in scientific notation with the correct number of
significant figures: [8.86+ 0.001) + 3.610x 107

Solution

[3.Eﬁ+1_uxm‘3]
3.36
= (8 36) = 245%10°

[3.610 % 1n‘3] - [3.610 % 1n‘3]

2) Convert 1.23 x 1D‘3y3to K7 .
m dm

3 3
1.23 = 10 ;:m =1.23xm_gﬁfg ;
1x10 i

3) A horse trots past a fencepost located 12 m to the left of point A. It then moves to the right and
passes another fencepost located 24 m to the right of point A; if it takes the horse 11 seconds to
do the above-mentioned, what is the average velocity of the horse?

Given
X; =-12m
Xp= 24 m
At=11s
Solution

TN (24m) - (-12m)
A 115

Vg = % = 3.3 mfs, to the nght



4) The graph above shows the motion of a car.

A) What is the acceleration between 3 and 4 seconds?

B) What is the displacement between 4 and 7 seconds?

C) In what time intervals do we have motion without acceleration?

Solution

A)

B)

C)

Velocity (ms [N ] )

40

a0

20

0

=10 /

-20

0 2 3 4 3 O [ b 9

Time( s )

Av VeV 100miE-300ms  4im

2
A T 1,-4  40s-3s s 40 mfs

Ax=-10x3=-30m

This is the area under the graph of velocity vs time between 4 and 7 seconds.

At intervals of 0 to 3 seconds and between 4 and 7 seconds.



5) A skater glides off a frozen pond onto a patch of ground at a speed of 1.8 m/s. Here she is slowed

at a constant acceleration rate of 3.00 m/s *. How fast is the skater moving when she has slid 0.37
m across the ground?

Given
v; =1.8mifs

a=-3.00m/s?
AXx=0.37m

Solution

2 2
Ve =Y + 2

v, = Jv!.f‘ + Jabx = -\/(1.8 m/s)? + 2(-3.00 mfz*)(0.37 m)

V= '\IJE.Emgfsz—E.Emzfsz = N'(I.szfsj

V= 1.01mfs



6) Two cars pass each other traveling at the same speed. One car has a constant velocity of 15.0 m/s,

east. The other car has a constant acceleration of 1.00 m/s* , west. How much time will have
elapsed until the cars are 164 m apart?

Given

v=|vu|=|vu|=15.0m/s

a;=1.00 m/s
d=164 m

Solution

The total distance between the two cars is the sum of the distances that is traveled by each one of them.
The first car has constant speed and the second one has acceleration:

1
d= |ch| + |.:1"2| = |vi1j;'l-..t|+ vi12ﬁ£+£a2[ﬁ:}2

E:'u.t{vu =V, = V)

|
d = 2vit+ Eaz(ﬂ;‘}z

1
Eag[mjz+2vm—d= 7

—(2v) £ (2v)° - 4[?](—@)
o
(2) [?]

, [l.ﬂﬂnﬂsg]
-5 0w ([[QU50ms)" -4 —— |(-164m)

Ad =

A=

1.00 mfs*

() 2

At=-300zx350s=510z



7) Arrock is thrown downward from the top of a cliff with an initial speed of 12 m/s. If the rock hits
the ground after 2.0 s, what is the height of the cliff?(Disregard A.R. a =—g =-9.81 m/s 4 )

Given
a=-g=-981 m/s *
At=20s
v; =-12m/s

Solution
hx =t + % alid)®

fx = (~12mf)(2.08) + 3 (-9.81mfs*)(2. 05)* = ~44m

8) Vector Ais 3.2 min length and points along the positive y-axis. Vector B is 4.6 m in length and
points along a direction 195° counterclockwise from the positive x-axis. What is the magnitude of
the resultant when vectors A and B are added?

Given
d, =3.2 malong +y-axis
d, =4.6 mat 195° counterclockwise from +x-axis

d,=32m 64, =0.0°
d,=46m  0,=195°

Solution
Ax, =0.0m
Ay, =32m
Ax,=d, o088 = (4. 6m)(cos 195%) =-4.4m
Ay, =d an 8 =4 6m)(anl195% =-1.2m
Ay, = A%, + Axy = (Dm)+{—44m)=-44m
Ay, = by, + 8y, = (3. 2m)+ (-1.2m)=2.0m

d* = (ﬂxm)g + (ﬁym)g

d= \j(ﬂ"xm:}z + (ﬁ_}"m:'z = -\f(—4.4 m}z +0(2.0 m}:‘ —49m



9) A man runs at a velocity of 2 m/s before throwing a stone at an angle of 30.0° above the
horizontal from the top edge of a cliff with an initial speed of 12 m/s. A person at the bottom of
the cliff uses a stopwatch to measure the stone’s trajectory time from the moment the stone is
thrown from the top of the cliff to the bottom at 5.60 s. (Assume no air resistance and thata ,, =

—g =-9.81m/s : )

A) What is the height of the cliff?

B) What is the final vertical velocity of the stone?
C) What is the final horizontal velicity of the stone?
D) What is the total final speed of the stone?

E) At what angle does the stone hit the ground?

Given
v; =12 m/s at 30.0° above the horizontal

At=5.60s

g=9.81 m/s
Solution
A)
= v, sin &= (12 mfs)(sm30.0%) = 6.0 m/fs

Viy
Ay = vy it + (4% = (6.0m/s)(5.60 5)+ 7 (=9, 81 m/s*)(5.60 5)°
Ay=3m—15m=-120m
h=120m
B)

vy, =60 s

vl - (v)? = 2a,(4x)

(vl —(6.0m/5)" = 2x (-9.8) x (-120)

(v, = 2388

Ve =48 %m/fs

C) v, =vcos&+2mis = (12mfs)(cos30.0%) + 2m /5 = 124 m/s

D)s* = (vsz + (vy)g
s2 = (12.49% + (43.9°
5% = 254497

s=50dmis

¥
E)tan™ (v—y} = tan™ (gj = 75.2" above the horizontal.
i .



10) A firefighter 50.0 m away from a burning building directs a stream of water from a fire hose at an
angle of 30.0° above the horizontal. Suppose the velocity of the stream is 40.0 m/s. (a,, = —g =

~9.81m/s?)

A) How long will it take the stream of water to strike the building?

B) At what height will the stream of water strike the building?

C) What is the final vertical velocity of water as it strikes the building?

Given
v; =40.0m/s 6=230.0°

AX=50.0m
Solution

A)
= v, sin &= (40.0m/s)(sin 30.0°) = 20.0 m/s

V.‘i‘},

V;, = ¥y £05 &= (40.0mfs)(cos 30.0%) = 34 6 mfs

Ay =y Al
Ax 50.0m
A= " S - M

B)
Ay =V, At+3a (At

Ay = (20.0m/s)(1.45s) + 3 (-9.81 m/s*)(1.455)°

Ay =29.0m-10.3m
Ay =18.7m

C)
)" = v)? = Za, ()

vt = (200m/5)* = 2% 9.8 x 18.7m
(vo)? =335

V= 579m s



11) A fox sees a piece of carrion being thrown from a hawk’s nest and rushes to snatch it. The nest is
14.0 m high, and the carrion is thrown with a horizontal velocity of 1.5 m/s. The fox is 7.0 m

from the base of the tree. (Assume no air resistance and that a , = —g = —9.81 m/s )

A) How long does it take for the carrion to land on the ground?

B) How far from the base of the tree will the carrion land?

C) What is the magnitude of the fox’s average velocity if it grabs the carrion in its mouth just as it
touches the ground?

Given
V iamiew = V. = 1.5 m/s horizontally

Ay=-140m
d=70m

Solution
4)

Ay = %ay(ﬁ.a‘jg +0

28
(= =
aJ"
iy, Z2i-14.0
PV e R m;' ~ 1695
a, (~9.81 m/s?)
)
Ay = Vxli}'_"'..fjl

Hr=150m %1 6% = 253m
C)

The distance between the fox and the place where carrion lands is found to be:
d=700-253=44Tm



