PHYS 1441 — Section 002

[

Lecture #20 - Review
Wednesday, Nov. 24, 2010
Dr. Jaehoon Yu

e  Quizreviews

Wednesday, Nov. 24,

@3 PHYS 1441-002, Fall 2010
2010

Dr. Jaehoon Yu



Quiz4 — #2 A 6.0 kg ball traveling at 13 m/s collides head on with a
3.0 kg ball at rest. Assuming a perfectly inelastic collision, what is
the speed of the two-ball system just after the collision?

« Must use the Momentum Conservation and the perfectly inelastic collision
— Inany collisions, momentum is conserved!!

m\v,, ¥ m,v,, = mv,, +n,v, . = (ml T mz)vf

_ myy; +m,y,
Vf —

m, +m,
v, =13m/s;v,, =0m/s
m, = 6kg;m, = 3kg
- my,;,+myy,,  6-13

YV, = =——=8.m/s
d m, +m, 6+3 /
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Quiz4 - # [4 - 6] A block of mass 10kg originally at rest slides down a 30 degree
frictionless slope of the vertical height 10m. It then travels 3m on a flat floor
whose coefficient of kinetic friction with the block is 0.3, presses the spring of
constant 2.0N/m located on the frictionless part of the floor and stops. Answer the
following questions.

4. What is the block’s speed at the bottom of the incline?

«  Since this portion of the motion is under the conservative force, the total
mechanical energy is conserved._Thus,

(PE+KE),=(PE+KE), = mgh= %mvz

v=12gh=~2-98-10 = 14 m/s
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Quiz4 - # [4 - 6] A block of mass 10kg originally at rest slides down a 30 degree
frictionless slope of the vertical height 10m. It then travels 3m on a flat floor
whose coefficient of kinetic friction with the block is 0.3, presses the spring of
constant 2.0N/m located on the frictionless part of the floor and stops. Answer the
following questions.

5. What is the kinetic energy of the block just before it hits the spring?

« Since the block traveled on the portion of the floor friction exists, the work done
by the friction must be taken away from its total mechanical energy. Thus,

KE, =KE +W, =mgh+W,
W,=-F -d=-pumgd=-03-10-9.8-3=-88.2(J)
KE, = mgh— y,mgd =980 - 88.2=891.8(J)
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Quiz4 - # [4 - 6] A block of mass 10kg originally at rest slides down a 30 degree
frictionless slope of the vertical height 10m. It then travels 3m on a flat floor
whose coefficient of kinetic friction with the block is 0.3, presses the spring of
constant 2.0N/m located on the frictionless part of the floor and stops. Answer the
following questions.

6. What is the distance the spring is pressed from its equilibrium position?

 Since now the block travels on the frictionless portion of the floor friction exists, all of the
remaining Kinetic energy is stored into the spring as the elastic potential energy. Thus

1
KE = —kx*
2

x=/2KE[k = /2-891.8/2 =29.9m
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A block of mass 5 kg is on a frictionless surface and is attached to a
spring with the spring constant 2000 N/m. The spring is compressed 2

cm from its equilibrium position and released from rest. What is speed
of the block as it passes through the equilibrium position of the spring?

Must use the Energy Conservation!!
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Quiz4 - #7. A person ascends a flight of stairs in 20 s. The person
weighs 500 N and the vertical height of the stairs is 9 m. What is the
person's power output?

The total work the person has to input is the same as the potential energy at
the top of the stairs. Thus,

AW = mgh =500-9 = 4500(J)
At =20s

AW 4500
P=—-= =225(W)
At 20
Wednesday, Nov. 24, --3 S 1441-002, Fall 2010 Dr. Jaehoon 7
2010 Yu




Quiz3 - #2. Two forces act on a 9.0-kg block resting on
a frictionless surface as shown. What is the magnitude
of the horizontal acceleration of the block? 37N

« Since the force is in two dimension, one needs to work in two
dimensions. The force needs to be split into x and y components.
Now since the problem is asking only for the horizontal
acceleration of the block, one needs to work in x- axis only.

What is the magnitude of the horizontal acceleration of the block?

Ans] x-component of the net force is: ZF; =5.9co0s43" +3.7=ma,

y-component of the net force is: ZFy =59sm43 +F,—mg=0= ma, = a, = 0

Thus the acceleration is

2
5. 43" + 3. 5. 43" + 3. 8.01
’Zz‘: RS 9cos43 +3.7 L0 = 9cos43 37: :O.9m/s2
Y m m 9.0
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Quiz 2 — #1. A projectile is launched at an angle of 30° with respect
to the horizontal at the speed of 100m/s. What is its speed when it
reaches its maximum altitude?

In a projectile motion, the acceleration is only on y direction but no
acceleration on x.

V,, =V,c0880=100-cos30° =87 m/s
Vo, = Vo 8in0 =100 -sin 30" = 50 m/ s
a,=0m/s";a,=-98m/s’

at the peak, v, =Owhile v, = v,

v:\/vi +v, =v,, =87m/s
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acceleration on x.

4. What is the projectile’s total flight time?
V,=50-cos45° =35(m/s);  V, =50-sin45" =35(m/s)

Xi Vi

V,=V,+at=0 at the maximum height

V=V, 0-35

a, -9.8

St

=3.60s = Thus the total flight time is: T=2¢t =7.2s

5. What is the projectile’s maximum altitude?
Vj. = Vj. +2a Ay = V‘i —2gAy

Since V- = 0 at the maximum height, we obtain

=V, —50%.sin>45°
h=Ay=—2="2""1 0 _64(m)
2g  —2-98

6. What is the distance from the starting point of the projectile when it lands?
: 1 : : :
Sincea, =0=x, =x,+V 1+ Ea_\_t2 = x, +V_t where t is the total flight time.

Ax=x,—x =V, =3572=255m)
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Quiz 2 - 4 - 6] A projectile is launched with the speed of 50 m/s at an angle of 45
° with respect to the horizontal axis.
acceleration is 9.8 . Ignore the air resistance.

In a projectile motion, the acceleration is only on y direction but no

The magnitude of the gravitational
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