
P H Y 2048C E xam III, Fall 2016.

N ame_______________________________________________ V I D ______________________________________________

Make sure to  sho w  al l of your w ork in a neat an d organized way, and to circle or un derline your final answ ers.  You m ust
also inclu de units on your answ ers for full cred it.  G ood luck!

1) A s a tile falls from the roof of a building to the groun d is its momentu m is conserv ed? Explain.

2) T w o ice skaters push off against one another starting from a stationary position. T he 45.0-kg skater acquires a
speed of 0.375 m/s. A ssume that an y other unbalanced forces d uring the collision are negligible.
(a) W hat sp eed d oes the 60.0-kg skater acquire?
(b) W hat is the velocity of the center of mass of the tw o skaters?

3) A  car heading north collides at an intersection w ith a truck of the same mass as the car heading east. If they lock
together an d trave l at 28 m/s at 46°  north of east just after the collision, ho w  fast was the car initially traveling?
A ssume that any other unbalanced forces inclu ding friction w ith the road are negligible.
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4) A n 8.0-g bullet is shot into a 4.0-kg block, at rest on a frictionless hori zontal surface (see the figure). T he bullet
remains lodged in the block. T he block moves into an i deal massless spring an d com presses it by 8.7 cm. The
spring constant of the spri ng is 2400 N /m.
W hat is the initial velocity of the bullet before it imbeds itself in the w ooden block?

5) In the figure, tw o blocks, of masses 2.00 kg an d 3.00 kg, are connected by a light string that passes over a
frictionless p ulley of mom ent of inertia 0.00400 kg · m2 an d radius 5.00 cm. The coefficient of friction for the
tabletop is 0.300.
(a) The blocks are released from rest. Fin d the speed of the up per block just as it has moved 0.600 m.
(b) Fin d the angular acceleration of the p ulley.

6) A  piece of thin unifor m w ire of total mass m an d length 3b is bent into an equilateral triangle. Find the moment
of inertia of the w ire triangle about an axis perpendicular to the plane of the triangle an d passing through one of
its vertices. (E ven though this is m ultiple choice, you still have to sho w  your w ork or at least justify your answ er
in w ords!)
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7) T he rod sho w n in the figure belo w  has a mass of 1.30kg.
(a) D etermine the magnitu de of the net torque on the rod.
(b) Breifly describe the direction of the net torque on the rod.
(c) W hat is the angular acceleration of the rod?
(d) H o w  many rev ol utions w ill  the rod make in 30s?

8) A  construction roller in the form of a uniform solid cylin der is being p ulled hori zontally by a horizontal force B
ap plied to an axle through the center of the roller, as sho w n in the figure. The roller has radius 0.65 meters and
mass 5100 kg an d rolls w ithout slipp ing. W hat magnitu de of the force B is required to gi ve the center of mass of
the roller an acceleration of 2.8 m/s2?

9) A  5.0-m rad ius playgroun d merry-go-roun d w ith a moment of inertia of 2000 kg·m2 is rotating freely w ith an
angular speed of 1.0 rad/s. T w o people, each hav ing a mass of 60 kg, are stan ding right outside the edge of the
merry-go-roun d an d step on it w ith negligible speed. W hat is the angular speed of the merry-go-roun d right
after the tw o people hav e stepped on?

3



Trigonometry++

(1) 
adj
opp

hyp
opp

hyp
adj

=== )tan(,)sin(,)cos( θθθ

+

(2) 222 oppadjhyp += +

Quadratic+Formula:+

A
ACBB

xCBxAx
2

40
2

2 −±−
=⇒=++ +

Displacement,+Velocity,+Acceleration:+

(1) 0rrr f


−=Δ +

(2) 
t
rvavg Δ

Δ
=



+

(3) 
t
vaavg Δ

Δ
=



+

Kinematic+Equations+for+constant+acceleration:+

(1) 2
00 2

1
attvxx f ++= +

(2) atvv f += 0 +

(3) )(2 0
2
0

2 xxavv ff −+= +

(4) tvvxx ff )(
2
1

00 +=− +

Work+&+Energy:+

(1) ..
2
1

2
1 2

0
2 EKmvmvW fnet Δ=−= +

(2) ).( ForceConstsFW

⋅= +

(3) + ∫ ⋅=
b

a
ForceVaryingsdFW )(


+

(4) ).(0.. ForcesExtNoWUEK nc =−Δ+Δ
+

(5) 2

2
1
kxUmgyU SpringGrav == +

(6) ∫ ⋅−=−=Δ
b

aabab sdFWU 
+

(7) k
z
U

j
y
U

i
x
U

UF ˆˆˆ
∂

∂
−

∂

∂
−

∂

∂
−=−∇=


+

Vector+Products+

(1) zzyyxxAB BABABABABA ++==⋅ φcos


+

(2) ABBABA φsin


=× +

(3) 

zyx

zyx

BBB
AAA
kji

BA

ˆˆˆ

det=×


+

+

(4) 
!vinst =

d!r
dt
, !!inst =

d"
dt

+

(5) 
!ainst =

d!v
dt
,!inst =

d"
dt

+

(6) 
r
vacircular
2

=


+

Newton’s+Laws:+

(1) 00 =⇒= aFnet


+

(2) amFnet


= +

BAAB FF


−= +

Force+Laws:+

(1) 
N
N

F
s

k
fricetion µ

µ

≤

=
:


+

+

(2) xkFSpring


−= +

+

(3) 
)(

)'(

2
21 Otherwise

r
mGm

SurfacesEarthmg
FGrav =


+

+

+

+

+

+



Impulse+&+Momentum:+

(1) 
dt
pdFnet


= +

(2) pvmvmdtFtFJ if

t

netAVGnet


Δ=−==Δ= ∫0
+

(3) ).(0 ForcesExtNo
dt
pd Total =


+

Center+of+Mass:+

(1) CMTotalEXTnet aMF 
= +

(2) ∫=
++

++
= dmr

Mmm
rmrm

r
Total

CM



 1

...
...

21

2211

+

(3) 
dV
dm

V
M

==ρ +

+

Moment+of+Inertia:+

+ (1)+ Iz = r2 dm!
+

+ (2)+ IParallel = ICM +Md
2 +

+

Kinematic+Equations+for+constant+acceleration:+

(1) ! f =!0 +"0t +
1
2
#t2 +

(2) ! f =!0 +"t +

(3) ! f
2 =!0

2 + 2"(# f !#0 ) +

(4) ! f !!0 =
1
2
(" f +"0 )t +

(5) s = r!, (! in radians) +
(6) 
!vT =
!
! !
!r +

(7) 
!aT =
!
! !
!r +

(8) aR =
v2

r
+

+

+

Rotational+Work+&+Energy:+

(1) Wnet = ! net d"! =
1
2
I# f

2 "
1
2
I#0

2 = #K.E.Rotational
+

Rotational+Dynamics:+

(1) 
!
! =
!r !
!
F, !! =

!r
!
F sin!rF +

(2) 
!
! net = 0!

!
! = 0 +

(3) 
!
! net = I

!
" +

(4) 
!
! AB = !

!
! BA +

+

(5) 
!
LTotf = I f

!
! f! =

!
LTot0 = I0

!
!0! (No Ext. Torques)

+

Pressure+&+Fluids:+

(1)+ ! =
dM
dV

+

(2)+P = dF!
dA

+

(3)
+
FB = !FluidgVObject +

+(4)
+
P1 + !gh1 +

1
2
!v1

2 = P2 + !gh2 +
1
2
!v2

2
+

Oscillations+&+S.H.M+

(1)

+
x(t) = Acos(!t +") +

(2)+T = 1
f
=
2!
"

+

(3)+Tmass!spring = 2!
m
k

+

(4)+Tpendulum = 2!
mgrcm
I +

+

+



Temperature+&+Heat:+

(1)+Q =mc!T +

(2)+!L =!L0!T +

(3)+PV = nkT +

(4)+!EInt =W +Q +

+

+


