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PHYS 2211

Principles of Physics I
TEST 1

- Name

Show all work in the spaces provided. If the work is not shown you will not get credit. You will also
need to have the correct units for all answers to get full credit.

1) Using the vectors above do the follbwing '

a) Write the three vectors above in unit vector notation. (6 pts) 215w (2 j

K T e S T N Iy
o= (Bl Cas 60) %;) el (@@ G =l

g0~ 1)) goaey  Gedods BT

<A aom 3--\551 +36. 8@ f5=-20,8‘k¢£-?.72 |

b) What is R = A B- Cm unit vector notation? (5 pts)

‘\ S AbC = 202+ 15 82 +26.8974] 20345291

&' Yao \5,5 +40. zﬂs‘lﬁt + [o +26.30749. 7213\
| R=a5.3u52+ 36 5614\ A52 +311

c) What is the Ma d direction of R ?(4 pts) -4
\m Rat R o i?m ( )

_— )

\‘ﬁ\=— Y49 2 LMQ [-55.37 J
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Test 1

2) A baseball is hit as it comes in 1.3 m over the plate. The blast sends it off at an angle of 30°
above the horizontal with a speed of 45.0 m/s. The outfield fence is 100 m away and 11.3 m high.
Ignoring aerodynamic effects, will the ball clear the fence? (10 pts)

_usm2
\i.\’ws
30’
_i\.sm
= —
Ar= 100 m )
_ > ’ 0% - Y SMCL‘S'G
gw"\{ww) ; v/. \Vo\ 3} Sam (300
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Test 1
3) A baseball is hit so that it travels straight upward after being
struck by the bat. A fan observes that it takes 3.00s for the

ball to reach its maximum height. Find:
a) its initial velocity (5 pts)

){£V30+aat Vo 8 .

V= "9 ®
'S -aamis) (9

b
yg:: 29.4mis ?’Vau&

&

| Aaiy%;b +(-§a)a £*
Ay = (294 M3 + 3 (43misH(39)”
Ay = 33.am — Hu.Am
Ay = HY.\m



Test 1

B 3.00m. Y, = 10mis
wef >

4) A daring ranch hand sitting on a tree limb wishes to drop vertically
onto a horse galloping under a tree. The constant speed of the horse is
10.0m/s and the distance from the limb to the Ig\!/el of the saddle is

i!M-‘-dg

a) What must be the horizontal distance between the saddle and the
limb when the ranch hand makes his move? (5 pts)

Ax=)';t
,AX,_-_(IOMS)(JS"S)

b) How long is he in the air? (5 pts)

Ay =

M;ﬁaatt

3::&(& p o
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Stuff that may help!

Ax on —FVx t Name
B 2 . 9 Ay
SINU = ——
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PHYS 2211 Test 2 2

PHYS 2211
Principles of Physics I
TEST 2

For full credit:
1) Show all your work
2) Draw and label a neat Free Body Diagram(s). m/
3) Include units for all quantities.

1) Determine the weight of the mass m seen above. Assume the pulleys and ropes are all essentially
weightless. (10 pts)

PSF =0

'T| M*’Tg wa = O
3\ | =Ts =T
é%=o
T, Swa 2+ T, SimQ -7’\3 =0
AT St 28) = MY
N\z = 3 (N,Z)Su’\@o"}
Iy = g (\lﬂ)mfams*)s;x« ()
W\g = 6] N/



PHYS 2211 Test 2

W v
E;

Mg
Frictionless
surface

2) A mass m,lies on a fixed, smooth cylinder. An ideal cord attached to m, passes over the cylinder
to mass m, as shown above. If the system is in equilibrium and m, = 40 kg, m, =10 kg find 6.
(11 pts)

‘rol‘ M

2F=0

N- mac«ae =0
)\/:W\Z,CMQ
A
T-YY\.BSAA@:O

\3\ W\}\SUV\Q 0

SU"\Q - Mo



PHYS 2211 Test 2

3) Two spherical students of identical 60 kg mass are dragged by Professor Medlocratué to a final

exam in classics as indicated above. The coefficient of kinetic friction for the students on the floor
i50.30. Tletension in the rope between the students is300 N .

a) What is the acceleration of the students? (6 pts)

e o= 3000 - (:3) (60k)(4.9Ms)

é§=0 60Y
"~ Mg =

b) What is the tension in the rope between the leading student and the Professor? (6 pts)

T,=T+ ﬁz‘\'mzCL

T, = T Mg+ MmO
T, = 3000 ¥ (-9(6013)8.%15’9 +(60M) (2.06Ms)

KTT: LOON




PHYS 2211 Test 2 N

W

N-m, SimGe) =0
M pued ¢3Sm(,70°)

5 =0

4F =0

T 2§=o

\_E T"Ma =0
™ T=mg

4) An ideal physics text of mass 2.5 kgis placed
on a rough inclined plane as shown. The coefficients

Pulley  of static and kinetic friction for the text on the plane

T-E+mycu)=0

Y b) If m=10 kg, determine the magnitude of the acceleration of the text. (6 pts)

T 50
F\\ ;:\i‘a
1,0
Nf‘ m(%Sﬂ'h(Jbﬁ =0
M:yLSMU@
2&: 0 ~
T4+mg w09 = Mt

®woT yo ﬁFz:Maz
_—éﬁ; g

are 0.50and 0.20 respectively. An ideal string is
attached to the text and passes over an ideal pulley
to another mass m.

a) What is the maximum mass of m that can be
attached to the cord before the text starts to slip?

(6 pts)

g- F+ Mg Cpo (109 = O
M\S‘_ usm’\g\sm(Jo_’)"'M\}\QM(bo) =0

M = M @55,,9\ (70°) - &0(70")]
M = (15kg) [(D3A (D)~ )
Iy = Gk L1693~ L3420\

W < LAy Sy Y

T-mqg=-mMma
T= W\Z*Ma

Mg -ma+ M Cuo (703 =My = A
(Mm+m)a= WG+ Css (79) Ay M § Sum U
g [ Moo Coed kg S eh0)
- 3 MM,
Lok + (35%) Can(76) = (D) (285
O = (ﬂ.%Mls‘) D"SWIJ
0= 3.3 TSI S S




— 1 2
Ax=v, At+5a.t
v, =v, tal

2 .2
v, =V, +2a Ax

> F =ma
. Ar
vave -
At
. Av
aave -
At
W = Fdcos@
W =AKE
PHY
KE =1my’
PE, = mgh
= Ljx?

AKE +APE =W,

STUFF THAT MAY HELD!

_ 1, 42
Ay = vyot+ yal

cosf =

| | v, =V, +at

2 2
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PHYS 2211 Test 3

PHYS 2211
Principles of Physics I
TEST 3
Name

Show all work in the spaces provided.
Unless otherwise directed you must use energy considerations.

' H

1
' 1
Pt

1) The 3 kg object see above is released from rest at a height of 5 m on a curved frictionless ramp.
At the foot of the ramp is a spring of force constant k=400 N/m. The object slides down the ramp
and onto the spring compressing it a distance x before coming momentarily to rest
a) What is the distance x? (7 pts)

+APE =0
APE -}APﬁj =0

9E T 0E, PE,,)BF’O

~Mmgh + fka‘ \
2(3m) (ASMI(EN
X= TCBH) wowm  +00M

b) What is the work done by grawty? (3 pts)

W= APE = PFPE,
W=~ Mgh
W =-(24)(qSmisd(sm =-H1T

c) What is the work done by the spring? (3 pts)

W= PE+}€

W =5 = T Hoowm(Bem = 14T )



PHYS 2211 ' Test 3

2) The masses shown above are conneed by a talss strlh over a frictionless, massless pulley
and are released from rest. find: )
a) The velocity of the 7.0 kg mass just before it hits the floor. (5 points)

ARE ¥4PE =O e
KE,4~ BE§: +NEx BEL, + ,+PE +PE,; f,ej =0

LMYy HEMYE-Mgh +Msh=0 V= hOnim,) | 289ns) (50
ﬁyﬁgn L) M,3h = M2 | “itmy) []h,‘
b) The helgh reache by the 4.0 kg mass. (5 points) v+ - 5‘ AM Q

ARE +8PE =0
o {.éw S e v PE”O
WM TC samgt 130
W= '557 ~ 20ameX

c) The fraction of the system’s initial mechanical energy lost when the 7.0 kg mass comes to rest
on the floor? (5 points)

_\_ \)‘_ (5. ﬂ\lS)l




PHYS 2211 Test 3

3) An 8.00 kg block travels on a rough, horizontal surface and collides with a spring. The speed of
the block just before the collision is 4.00 m/s. As the block rebounds to the left with the spring

uncompressed, its speed as it leaves the spring is 3.00 m/s. If the coefficient of kinetic friction
between block and surface is 0.400.

a) What is the energy lost due to friction while the block is in contact with the spring? (5 pts)

W = ARE
W= ME_‘,"HEA
W= EmY - mYs
W=5m DY
W = %:(3\.8) L Gms) - C‘(b\ls)ﬂ
W =-233

b) What is the maximum distance the spring is compressed? (5 pts)

W= Fd B

W=-Fd
W = ~MKM3(9~

W _ —AY =
&;’- ~HM — (M@ 3m| s~ -3



PHYS 2211 Test 3

4) A bug slides back and forth ||I 1 'st \ing from rest at the top,

as shown above. The bowl is frictionless except for a 1.5 cm wide sticky patch at the bottom,
where the coefficient of friction is 0.61. How many times does the bug cross the sticky region?

(10 points) A\,‘ E v A .PE : \l\‘);(_
WE-BEL « PE,PE, = We

-4





