Physics
Quiz 1

(November 2007)

Name:




1) A sled with mass of 20 Kg is pulled at a constant velocity (no acceleration) across a horizontal

snow surface. If a force of 8.0 x 10" N is being applied to the sled rope at an angle of 53° to the

ground and a second force of unknown magnitude is applied to the opposite direction, what is the
magnitude of the second force acting on the sled?

Given
F=80x10' N
0=53°
Solution
EFx=Ff_Fappﬁed,x= 0

Fo= Fopiiog, = 008 8= (8.0 x 10" Mi(cos 5371 =48 N

2) As shown in the following figure, a block is suspended from two ropes, so that it hangs
motionless in the air. If the magnitude of T, is 10.0N, what is the magnitude of T;?
EC) Find the mass of the block:

me

EF =T cosl20+ Tycos3l=10
T2+ 1000.86) = 0

=> T, = 1732V

EC) Ty sinld0+ Ty sin30+mg =10
=x19T7+mg=10
=xm=201Kg



3) Asailboat with a mass of 2.0x 10 kg experiences a tidal force of 3.00 x 10° N directed to the

east and a wind force against its sails with a magnitude of 4.00 x 10° N directed toward the
northwest (45.0° N of W). What is the magnitude of the resultant acceleration of the boat?

Given
F,=3.00x10" N, east

F, =6.00x10® N, 45.0° N of W
m=2.0x 10" kg
Solution
Fuag= 2y =F - Fyy=F - Fycos &
Fran= (300 10° N ] - (6.00 x 10° N J(o0545.0°) = 1.24 x 10° N, west
Fray=EF, = Fy, = F,siné
6.00 % 10° N][sin-’-lﬂ.[l':') = 4.24 % 10° N, north

Fom = 'J(F:ue:,x)g + (er:r,yjz
” J(ijg (o) \{[1.24 x 10° NJE +[424x10° NJE
et B

<= - - 3
m m [z.nxm kg]

F:ue'!,y=(

a=22m/s?



4) An Olympic skier moving at 20.0 m/s on a straight line encounters a hill with an angle of 30.0°;
assuming there is no friction or air resistance:

A) How long will it take for him to stop?
B) How far does he slide up the hill?
C) Assuming he has a mass of 70 Kg, what force does he encounter as he is moving up the hill?

v, =200m/=
V= 0.0mis

a=gsinil = —4.9m /5
A) vy=v; tat
0= 20.0+ (-4.9)(8)
=»t=41s

B) (v,)* - vy)? = Jax
0-400 =-98x

=z x=41m

C) F=mgsmn &
F=T0x—4.9 =343



5) A man shoots a ball hoping that it would hit a target placed 20 m above the ground. If he shoots
the ball with a velocity of 40m/s at an angle of 30 degrees with horizontal:
(Leta = g = —10m/s?)
A) How long does it take for the ball to hit the target?
B) How far from the target is the man standing?
C) At what horizontal velocity does the ball hit the target?
D) At what vertical velocity does the ball hit the target?

v,=v;sm3l=200m/s
v, =v;co0s30=34.6m /5

X, = 202

g=—10m/5"
1
A) xy=§g.t + vyt

20 = =5 + 20

=>t=125

B) x,=wz

x,=3bxZ=092m
C)v,=3tmis

D) vy=v;+gt

Ve=20+(-100(2) = Omis

E)s= J(34.ﬁmfs)3+t|3 = 34.6mis



