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The driver of @ cap traveling at 16 m's sees @ truck 20 m ahead raveling af a constant speed of 12 mis. The
car staris without delay to accelerate at 4.0 m/'s” in an attempt to rear-end the truck The truck driver is foo
busy talicing on his cellular phone to notice the car.
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Motion Infor mation
Object: Car Object: Truck
Event 1: Car begins  Event 2: Collision! Event 1: Car begins Event 2: Collision!
to accelevate. to accelevate.
L=os b= L=0s L=
n=om n= n=z20m n=
v =16 ME = V=12 " 2=

2= +4 M/ 2 =0ms

Mathematical Analysis
At first glance, theve appear to be six unknowns in the motion table. This sAould concern
you since you only Aave four equations (the two £ oy tions applizd to the car

and the same two applisd to the truck). However, since the cuiar and truck collide at event
2, t, and v, for the car and truck must be equalat this event. Thus, the only four variables
are t, ¥u Vican A Voroe. THese can be determined By the four Einematic equations.
Specifically, set tie position equation for the car equalto tie position equation for tie
truck and solve for t.:
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0+16(, —0)+ %(4)@: —0) =20+12(t, —-0) +%(0)(r: -0y
16z, +2¢," =20+121,
0=20-41, - 21,
Ustng the quadvatic formula, t. = 2.32 5. Pliugging this back into eitfer position equation
yields,
e =0+16(2.32-0)+ %(4)(232 -0y

¥y, =47.9m
Solving tite two velocity equations gives:
Voo, =16+4(232) Vo =12+0(2.32)
Voo, =253m/s Vop.. =12m/5
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