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Exami$22

1. Starting from rest, a car accelerates at t = 0 in a positive x-direction fromx =0
at 3.560 m/s? for 25.0 s. Then it travels at constant speed for 40.0 s. Then it slows
down with an acceleration of magnitude 2.00 m/s? until it stops.

a. Find the position and velocity of the car after it has traveled for 25.0 s. 10

X = O o0 +~&_(;£ £3050) [2§w)™>

= /01% = L0 vg0 "

V= o+ (3.50)250) — 335 h/4

b. Find the position of the car after it has traveled for an additional 40.0s. 5
X o= [0 4+ $ZL5(Yo)
. . K3
= Y597 = 15U

¢. Find the total time and final position of the car when it has come to rest. 15
= Y3258 = 93,8 540 = [07q
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XK= Y5OV 4 9%'9(&[?,5;)4%@;,00)(n,,?):z

= 6-5"/7&/03 z
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2. Two trains approach each other on parailel tracks. At 1=0 the train on the left
starts from rest at x = -55.0 m and travels with constant acceleration. The train
passes the x=0 point with a speed of 24.5 m/s. At t=0, the train on the right
passes the x = 250 m position with a constant speed of 19.0 m/s.

a. Find the (constant) acceleration of train A, 10

(215)7 = O+ 2a(t5:0)
a= §.Yb mie™

b. Using the coordinate system depicted above, write an equation of motion (x
vs. t) for the train on the left; 10

x=  — 550 +J§~('9,wml: ~5 65,0 £2 23 {2

¢. Using the coordinate system depicted above, write an equation of motion (x
vs, t) for the train on the right: 10

Xi= ??O - /?(O+

d. Find the time at which the centers of the trains are side-by-side. 10
— b5, 0 + ZAF3EL = 200 = (90¥
2 FEZ Q0 =305 = O

< = —~/70 + J\??fo”wumz.%} (30%
Y

= L b5



3. A ball rolls off a roof that makes an angle of 40.0° with respect to the
horizontal. The speed of the ball when it leaves the roof is 12.5 m/s.

a. Find the x- and y-components of the velocity and express the velocity in
vector notation using the coordinate system given above. 10

U — /28 o ‘(Qf ol ?;B‘Kna/g

Vyo = 27 62w 1% = 8103 mls

Vs = C‘Z,"igf + @(57?5‘) n/c

b. The ball takes 1.50 s to hit the ground. Find the height of the edge of the roof.

10
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H

= D3, w

¢. Find how far from the roof the ball lands in a horizontal direction. 10
X = 9,58 ( [/506)
p /lfc }' )
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1. Starting from rest, a car accelerates at t = 0 in a positive x-direction fromx =0
at 3.00 m/s? for 30.0 s, Then it travels at constant speed for 45.0 s. Then it slows
down with an acceleration of magnitude 1.75 m/s? until it stops.

a. Find the position and velocity of the car after it has traveled for 30.0 s. 10

K= 0+ O+ L (300 (3q0)"
= /350 2 [ 35 500 i

V= 0+ (300)(300) = 70,0 m/g

b. Find the position of the car after it has traveled for an additional 45.0 5. 5

Y = [350+ Fowo (V&o)

—  GYoo = E,Y0 071

—

¢. Find the total time and final position of the car when it has come to rest, 15
O = o — [{,?:J;)-é'
L= Bl,ys 750 = [263
A= Gvoo o 70 (5)) r (=13 5) (%))
= 2FI2m = R I o
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2. Two trains approach each other on parallel tracks. At t=0 the train on the left
starts from rest at x = -75.0 m and travels with constant acceleration. The train
passes the x=0 point with a speed of 29.5 m/s. At t=0, the train on the right
passes the x = 250 m position with a constant speed of 21.0 m/s.
a. Find the (constant) acceleration of train A. 10

29, 5% = o + 2a (460
o = T;QO ‘47/%'?‘

b. Using the coordinate system depicted above, write an equation of motion (x
vs. t) for the train on the left: 10

k= —350 + LT ~FGor 2ot

¢. Using the coordinate system depicted above, write an equation of motion (x
vs. t) for the train on the right: 10

x= 260 — 2/, 0+

d. Find the time at which the centers of the trains are side-by-side. 10

— Qo + 270> = 260 - 2/ 0
270> £200¢ 325 =0

£ = —2Lot ) 2fe™ 420527
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3. A ball rolls off a roof that makes an angle of 40.0° with respect to the
horizontal. The speed of the ball when it leaves the roof is 15.5 m/s.

a. Find the x- and y-components of the velocity and express the velocity in
vector notation using the coordinate system given above. 10

—

©
Uxo = /55 @5 oo = )t ¢
U?O = /‘5\«‘3 9)5\ ?c)loﬁ — %?4’1;,/(;

Us = (//«C?? + 906N ) m/se

b. The ball takes 2.00 s 1o hit the ground. Find the height of the edge of the roof.
10

7= t= 0+ 176(200 «fipiafz,oa)'l
= 39 9y

¢. Find how far from the roof the ball lands in a horizontal direction, 10
= (M) (209)




