Momentum and Impulse

the final velocity of the two cars?
Pr = Pi
(Mg + my)ve = vy, + mMpvy,

27 500 Kg - v; = 15 000 kg - 2.45 m/s + 12 500 kg - O m/s
v; = (15 000 kg - 2.45 m/s)/27 500 kg = 1.336363636 m/s = |1.34 m/s

WORKSHEET #2

Name:

1. A 15 000 kg railroad car traveling at 2.45 m/s couples with a 12 500 kg car which is at rest. What is

. You find yourself stranded out on this impossibly slick ice deal. There is so little friction that you can’t
walk at all. No worries, you've got this lovely 2.5 kg physics book. You throw it away from yourself
giving it a speed of 8.4 m/s. How much time does it take for you to reach the other side of the ice

which is like 15.5 m away? Figure your mass at 42.0 kg.

pperson = pbook
mperson ’ vperson = Mook * Vbook

420kg-v=25kg 84 m/s
v=25kg 84 m/s/ 420 kg=0.50m/s

t=d/vz=155m /050 m/s=

. A 0.20 kg object moves along a straight line. j.
The net force acting on the object varies with 4
the object's displacement as shown in the I
graph below. The object starts from rest at Foree 1
displacement x = 0 and time t=0 and is M) 5
displaced a distance of 20.0 m. Determine I
each of the following. 11
a. The acceleration of the particle when its

displacement x is 6.00 m 0

b. The time taken for the object to be
displaced the first 12.0 m

The speed of the object at displacement x = 12.0 m

~o a0

a= F/m=4.0N/0.20 kg =

b. d=d + vt + % at?
120m=0m+0m/s- 1+ 3% (20 m/s°)t?
%= (12.0 m)/(10 m/s?)
t= 1095445115 s =

. W=F-d=40N-12.0m=[48 7]

e

The final speed of the object at displacement x = 20.0 m
The change in the momentum of the object as it is displaced from x =12.0 mto x =20.0 m

d. v=v,+at=0m/s+20 m/s’ - 1095445115 s = [21.9089023 m/s

v¢ = v? + 2ad = (0 m/s)? + 2(20 m/s?)(12.0 m)

v=(2 20 m/s? - 12.0 m)* = 21.9089023 m/s
e. NAKE=W

fmvi=F-d

05-0.20kg-v? =647

v = (64 J/0.1 kg)* = 25.29822128 = |25.3 m/s

Displacenent [T}

The amount of work done by the net force in displacing the object the first 12 m

f. Ap=mAv=0.20 kg - (25.298221 m/s-21.90890 m/s) = 0.6778638 kg'm/s = |0.678 kg-m/s



4. The front of 1400 kg car is designed to absorb the shock of a collision by having a “crumple zone” in
which the front 1.20 m of the car collapses in absorbing the shock of the collision. If a car traveling
25.0 m/s stops uniformly in 1.20 m, (a) what is the acceleration of the car in g’'s? (b) how long does
the collision last, (¢) What is the magnitude of the average force on the car?

a. V¢ =v?+ 2ad
a= (V- v?)/2d = (0- (250 m/sY)/2 - 1.20 m = -260.416666667 m/s’
-260.416666667 m/s* / 9.8 m/s’ = - 26573129 g =
b. v=v, +at
t = (v-v)/a = (O m/s - 250 m/s) / - 260.41666667 m/s> =[0.0960 s or 96.0 ms|
c. F-t=mAv
F = mAv/t = (1400 kg - 25.0 m/s)/0.0960s = 364583.333 N =

5. A 5.00 kg object, object A, moving at 5.50 m/s to the right collides head on with a 3.50 kg object,
object B, that is a rest. The 5.00 kg object ends up with a speed of 1.50 m/s in the opposite direction.
(a) What are the velocities of the two objects after the collision? (b) How much kinetic energy is
transferred to object B during the collision?

a. pi = Ps
MaVai + MgV = MygVyp + MpeVpy
5.00 kg - 5.50 m/s + 3.50 kg - 0 m/s = 5.00 kg - (-1.50 m/s) + 3.50 kg - v
27.5 kg'm/s = -7.50 kg'm/s + 3.50 kg - v
35.0 kgm/s = 3.50 kg - v

v=35.0 kg m/s / 3.50 kg = |10.0 m/s

b. AKE = £ myAv;? = 0.5 - 3.50 kg - (10.0 m/s)? = 175 T



