Union County College Test3S

A car uniformly accelerates from 10 m/s to 40m/s in a semicircular arc of 220m.

1. Determine the tangential acceleration of the car

m m
VOC:Z 10g VFC:Z 40; Ra = 220m

This is 5 formula problem,where we know Vog¥nd the distance, which is half the circumference
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2. Determine the radial acceleration halfway through the turn

We mustfirst find the speed of the car halfthrough the turn. In this case Voc= 10r_n
s
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now the Radial acceleration half thorugh the turn is aRp = R
a S

3. If the curve is flat what is he coefficient of static friction to ensure this acceleration from the car?

From 2nd Law in vertical Fn= mM.-g The frictional force provides the centrepital forc

the coefficient of staic friction halfway through the curve must be at leas’

FS = m-aRh
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Three masses are on the vertices of an equilateral triangle with side of .5m. M1=5KG, M2=4KG, M3=7KG

4. Find the force on the top charge due to the other two charges M3
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A 300 kg bobsled starts from rest and slides down a 30 degree incline 100m long. It then continues on level ground
until coming to a stop.. The coefficient of friction is 0.092 on the incline and on the flat surface.

5. Find the speed of the bobsled at the bottom of the hill using energy methods

m
My = 300kg 0 = 30deg i = 0.092 d:=100m Vyps = O;

Energy methods W, = AKE+ AGP}

The vertical heightchange is Ah = —d-sin{ 6:\

Ah=-50m  AGPE=my g-Ah  |AGPE=-1.471x 10°J

by 2nd law Fr= mbs-g-cos: 0, F,, = 2.548x 10° N the frictional force is

4
fk = “k"Fn fk =234 N WF.k:: fk-COS (180deg)d WFk: —-2.344x 10" J
The two Non-conservative forces are the Normal Force and the frictional force. The normal

force is perpendicular to the direction of motion so it does no waofkere fore

1 2 1 2 1 .
AKE= >-Mps-Vibs — 5 MpsVobs = E'mbs'vfbs1 since Vg =0
Substituting into the energy equation|W, .= AKE+ AGPE  and solving we have :'m
6. Find the distance the bobsled travels on the flat ground using energy methods

on the flat ground Vog:=Vbe and Vfg ;=om
s

1 2 1 2 5
AKEg = (E'mbs'vfg - E'mbs'VOQ j AKEg =-1237x 100J by2nd law an = Myg g

Fag =2942<10° N the frictional force is fiy= weFrg  fig = 271N

The weight and the normal force are both perpendicular to the diorection of motion so

W Wen + Wing + We k= Wk

neither force does anywork. ' net =

From work energy theorem Wit = AKE  we have WF.kg = AKEg WF.kg: -1.237x 105 J

WF kg
From the definiton of work we solve for the distancd , := . d
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A 0.160 kg baseball is pitched at 38 m/s and hit on a horizontal line drive straight back toward the pitcher at
53m/s. The time of contact between the ball and the bat is 3ms.

7. Find the initial momentum of the ball

mgi-016kg  fotherightis +  Vopi-38T Vi 53T At=310 %

Pob = Mg VoB P, —6.08 _m~kg
ob S

8. Find the final momentum of the ball

Prb=Mp Vg P :_848m-_kg
Fp=-848—

9. Find the change in the momentum of the ball

m-kg
AP :=Pgp = Pop AP = —14.56T

10. Find the average force exerted on the ball by the bat

Mahal

3
Fret = — Fret = —4.853x 10° N




