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The images and the pictures in this
lecture are provided by the CDs
accompanied by the books

1. University Physics, Bauer and Westfall,
McGraw-Hill, 2011.

2. Principles of Physics, Halliday, Resnick,
and Walker, Wiley, 8t and 9t Ed.

The rest is made by me. 7
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Sample problem

M a K, +U, =K, +U,

L

\

( %mvtz +Mygy, = % th? +May,
vZ=vZ+2g(y, —Y,)

=0° +2gh
' / Vv, =+/2gh =13m/s
2 .S  w— T

m, h=8.5m



7 f sample

: : 1) AU, =1kd?
2mgl =o
kd Zﬁ ol AU, =mgAy =-mg(L +d)

o(~J—(WL§+ WM)AU +AU, +AK =0

1kdz—mg(L+d)+O 0
. d=17.9m —>h=45—(L+d)=21m
(2)  mg=-597.8N
F = —kx = —k(~d) = 2864N
F. =kd —mg = 2270N

m = 61kg
L =25m
k =160N/m



Potential energy curve
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ot W, =AK +AU +AE, =—f d+0+AE,
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Sample problem
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<— Friction —< Frictionless ~

m=2.0kg, v, =4.0m/s, F, =15N, k =10,000N/m

E =K +U =Ltmvi+0 E, =E —AE,

— _ 2
E, =Ko+, =0+340" (500042 +15d —16 = 0
AE, =Fd -.d =5.5cm




SP 6.3: block pushed oft a table

Speed here?




SP 6.5: Sledding on Mickey Mouse
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Spring
gun
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m =5.2Kkg, v, =14m/s
h, =18m, h, =0.21m

Sample problem

(1) &=2'9| mechanical E.

AE =AK + AU
- (O_%mvg)_mg(hl'l'hz)
=-1.44]

(2) SL+X|F+2ef=0F7

AE, = AE + AE. =0
~ AE. =AE =1.44)

(3) He2f7F SO 7tk &
AE =—fd
_AE

2

oo f =6.84N
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Ch. 7 Momentum and collisions
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Collision and impulse

F (1)

Bat Ball

dp = F(t)dt

Apfdp/

impulse J = / F(t)dt
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Dimension:

J|=[F-t|=MLT > = MLT™"
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Sample prob. w
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v; =70 m/s, vy =50 m/s, m = 80 kg
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Conservation of linear momentum

QB o] el o] oW (Foo = 0),

dP

— =10
dt
o)t} whebA) Al 7ke] o3
P= 9%
3,
P, = P,

"o el dis MRt 2] e 9o glo
O] e HEA



Collision

Svstem boundary
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-E(t) | F(1) f i
Ap, = j F, (t)dt = j F(t)dt

Co AP +Ap, =AP =0
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