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Topics not covered in this review 
Ch. 1 required: units, v = d/t , moles, areas, vol., [M] [T] [L], trig., density 
Ch. 2 

  

v0 = +50×103m / 3600s = +13.89m/s
Δx = +40m     Note: no time given,  a is constant.

a) a = v2 − v0
2

2Δx
= 0− (13.89)2

2(40)
m/s2 = −2.41m/s2 →−2.4m/s2

b) t = v − v0

a
= 0− (13.89m/s)

−2.41m/s2 = 5.76s→ 5.8s

2 sig. figs. 



Ch. 2  (really Ch. 3) 

  

Given: a = −g = −9.81m/s2 ,  when Δy = +1.1m
Note: no vy0  or  t, but vy = 0. 
Plan: first find vy0:   vy

2 = vy0
2 + 2aΔy = 0

vy = 0 : vy0 = −2aΔy = (9.81)(2.2) m/s = 4.64m/s

Up & Down: Δy ' = 0 : Δy ' = v0 y ′t + 1
2 a ′t 2 = 0

′t = −2v0 y

−g
= 2(4.64m/s)

9.81
= 0.95s

  y = v0 yt + 1
2 at2

  t (s) 0.4 0.2  0.6  0.8  1.0

 1.0
  y (m)

 0.5

 0.0



Ch. 3 

  

Given: vx = vx0 = 13.4m/s, ax = 0
: vy0 = 0, Δy = −9.50m, ay = −g = −9.81m/s2

Δy = t + 1
2 ayt2 → t = 2Δy

ay
= −19.0

−9.81
= 1.39s

Δx = vx0t = 13.4( )1.39m = 18.6m

vy = vy0 + ayt
= 0+ (−9.81)(1.39)m/s
= −13.6m/s

v = vx
2 + vy

2 = (13.4)2 + (−13.6)2 = 19.3m/s

θ = tan−1(vy vx ) = tan−1(−13.6m/s 13.4m/s) = −45.4°



Ch. 4 

   

F = 36N    


F21 = −18N

   

F1 = m1a = +18N

  m1

   

Given: 

F = +36N, m1 = 1.5kg, m2 = 1.0kg, m3 = 0.5kg

m = m1 + m2 + m3 = 3.0kg

a) a =

F
m

= 36
3.0

m/s2 = +12m/s2  (the same for all masses)

b) 

F1 = m1a = 1.5(12)N = +18N, (Net force on m1)

F2 = m2a = +12N, (Net force on m2 )

F3 = m2a = +6N (Net force on m3)

c) 

F1 =


F +

F21 (


F21  is force of m2 on m1)


F21 =


F1 −

F = (18− 36)N = −18N  (m2  pushing on  m1)


F12 = −


F21(3rd Law)


F12 = +18N  (m1  pushing on  m2 )

Also, 

F32 = −


F23 = −


F3    (m3  pushing on m2 )

= −6N



Ch. 5 

  

Given: k = 42N/m, x = 0.05m, m = 0.025kg, K1 = 0
Analyze 2 steps: fire projectile, then it falls, Δy = 1.2m

US = 1
2 kx2 = (0.5)(42)(0.05)2 = 5.25×10−2 J

E1 =U1 + K1 = 5.25×10−2 J      (before firing, U1 =US , K1 = 0)
E2 =U2 + K2 = K2       (after firing, U2 = 0)

 Energy conserved:  E2 = E1 → K2 = 5.25×10−2 J = 1
2 mv2 ,     v = vx0

vx0 =
2K2

m
= 2(5.25×10−2 )

0.025
m/s = 2.05m/s

Step 2 mass falls:   t = 2Δy
g

= 0.495 s

Δx = vx0t = (2.05)(0.495)m = 1.01m



Ch. 6 

  

Momentum Conservation for x-components: m1v1 = m1 ′v1 + m2 ′v2

Energy Conservation for x-components: 1
2 m1v1

2 = 1
2 m1 ′v1

2 + m2 ′v2
2

Solving for ′v1  and ′v2  gives:  (see page 141 Summary)

′v1 =
m1 − m2

m1 + m2
v1   = 60−87.5

60+87.5
(+1.85m/s) = −0.35m/s (recoils backward)

′v2 =
2m1

m1 + m2
v1 =

120
147.5

(+1.85m/s) = +1.51m/s (goes forward)

Also should look at completely INELASTIC collisions where masses stick together.



Ch. 7 

  

The end of the spring is at  x = 0  (the equilibrium position)
It is where the speed of the mass will be a maximum. 

k = 15N/m, m = 0.16kg and ω = k m = 15 / 0.16 rad/s = 9.68rad/s

K = 1
2 mv2 = 0.5(0.16)(5.5)2 J = 2.42 J

US (max) = 1
2 kA2 = 2.42 J → A = 2(2.42)

15
= 0.57m

T = 1
f
= 1
ω / 2π

= 0.65s



Ch. 8 

  ω = 3.25rad/s

 IB

 IT

  

No external torques → Angular momentum conserved
Starting angular momentum L1 = IBω B ,
Ending angular momentum L2 = I2ω 2 ,
Ending rotational inertia   I2 = IB + IT

I2 = (0.225+ 0.104)kg ⋅m2 = 0.329kg ⋅m2

Angular momentum conservation
L1 = L2 → IBω B = I2ω 2

ω 2 =
IB

I2
ω B = 0.225

0.329
(3.25 rad/s) = 2.22rad/s



Ch. 9 

  

Asteroids start very far apart with no relative speed.
The total energy to start is zero.
The total energy just before collision must also be zero.
r  is separation of the asteriods , r  is 2R at collision.

E = 2K A +U AA = mv2 − Gm2

r
= 0

v = Gm
2R

= (6.67 ×10−11)(2.0×1013)
2000

m/s = 0.82m/s



Ch. 10 

  

ρHg = 13,600 kg/m3, ρblood = 1,060 kg/m3,  hHg = 70mm of Hg
ΔP = ρHg ghHg = (13,600)(9.81)(0.070) = 9.34×103 N/m2

hblood =
ΔP

ρblood g

= ρHg ghHg

ρblood g
= ρHg

ρblood
hHg =

13,600
1,060

(0.070) = 0.90m



Ch. 11 

  

Sound speed v = 343m/s but not needed!

Approaching: ′f = f
1− vs v

= 1200Hz
1− 0.99

= 120,000Hz

Receding: ′f = f
1+ vs v

= 1200Hz
1+ 0.99

= 600Hz



Ch. 12 

  

v = 652m/s 
molar mass: uCO2 = (12+ 32)g = 44×10−3kg

molecular mass: mCO2 =
uCO2

N A
= 44×10−3kg

6.02×1023 = 7.31×10−26 kg

K = 1
2 mv2 = 3

2 kT

T = mv2

3k
= 7.31×10−26 (652)2

3(1.38×10−23 K

= 750K

 

  k = 1.38×10−23  J/K, R = 8.31 J/K ⋅mol



Ch. 13 

  

 Approximate answer use just air gap
ΔxA  =1.0×10−3m, kA = 0.026,  A = 1.7m2, ΔTA = 15°C
QA

t
= kA AΔTA

ΔxA
= (0.026)(1.7) 15

1.0×10−3m
 W (W=J/s)

= 660W (actual value is 550W)

 

Assume outer glass is at exterior temperature.
Assume inner glass is at room temperature.



Ch. 14 

 

Work on gas is always (±) area 
under transition curve in a  PV diagram
+ for compression, −  for expansion

  

 Path: Cycle A → B→ C→ A, C→ A (volume doesn't change WCA = 0) 
WCycle =WAB +WBC     (WAB = AAB,   WBC = −ABC )

AAB = PAΔVBC − 1
2 PBΔVBC = (2.0)(10)− (0.5)(1.0)(10)⎡⎣ ⎤⎦  L ⋅atm = 15 L ⋅atm

ABC = PBΔVBC = (1.0)(10) L ⋅atm = 10 L ⋅atm
WCycle =WAB +WBC = AAB + (−ABC ) = (15.0−10.0)L ⋅atm = 5.0L ⋅atm

= (5.0)(1×10−3 m3)(1×105 N/m2 ) = 500J
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