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Name iD — , Section

As a student at NJIT 1 g O LUT\ O N S , will conduct myself in a professional manner

and will comply with the provisions of the NJIT Academic Honor Code. I also understand that 1 must
subscribe to the following pledge on major work submitted for credit as described in the NJIT Academic

Honor code: On my honor, I pledge that I have not violated the provisions of the NJIT Academic
Honor Code.

The exam is closed book and closed lecture notes. One page of formulas/notes is permitted

There are 10 multiple choice questions (1 pint each) and 2 Workout problems (3 and 2 points)

Make sure you put your name, section, and ID number on the SCANTRON form. The answers for the multiple
choice Questions are to be placed on the SCANTRON form provided. Use a Number 2 pencil to fill in answers on
the SCANTRON form. Make sure you give only one (1) answer to each question. If you erase an answer on the
SCANTRON form, make sure all traces are removed.

1. Two forces act on a 4-kg block resting on a frictionless surface as shown. What is the magnitude of the
horizontal acceleration of the block?

A)1.8 m/s2 .
C) 4.0 m/s2

e m-a, = 2.7N] + 5.3[M]-cos (3°
8 m's ax = 8IN1/4leg] = 2 m/s2

2. A 60-kg person stands on a bathroom scale inside an elevator.

What does the scale read if the elevator is accelerating upwards with a=3.0 m/s2 7
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B) 488N 021‘ T N+ mg = mMma Y 3
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3. A 1000-kg car is traveling along a straight, level road at a constant speed of 56.0 mph when the driver
removes his foot from the accelerator. After 12.5 s, the car's speed is 28.0 mph. What is the magnitude of
the average net force acting on the car during the 12.5 s interval?

A) 532N - Vo = S6 \Mf\« = 2 m/s
5 o VAT SRR

D) 12335N

.

jai= Mo Vel 4 wfee F=wa = 1000\V]

4. A 2.0-kg book is given an initial velocity of 4.9 m/s on a horizontal wooden surface and
slides 2.4 meters before coming to rest. The coefficient of kinetic friction is most nearly:
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Problems 5 and 6 i

A 10-kg block is connected to a 40-kg block as shown in the figure. The surface on which the blocks slide
is frictionless. A force of 50 N pulls the blocks to the right. F

o= —— = SOM_\./»
WM, goxa ,\,‘__E

T= lok“g Awmfez = 1OV

5. What is the magnitude of the tension T in the rope that connects the two blocks?

A) ON; O 20N; D) 40 N; E)SON

6. What is the magnitude of the acceleration of the 40 kg block ?

A) 0m/s? B) 1 m/s2 C)125 m/s2 D)5 m/s2 E) 9.8 m/s?

7. Block B, which has a mass of 100 kg, is raised from the Earth's surface by means of pulley system shiown. If
force F has a magnitude of 1100 N and friction is negligible, block B will move upward with a consitant

A) velocity of about 1 m/s o= m : T = F
. YV‘ )

B) velocity of about 11 m/s
LC) acceleration of about I m/s_} _ F w
“DJ_acceleration of about 11 m/s- A= v % =14 M/g?_—q.as—z
B) impossible to solve; need to know the angle between the force

and the vertical direction A~ 4w /g 2

8. A block is at rest on a horizontal plank of wood. The plank is slowly lifted at one end while the otherr end stays
on the floor. The steepest angle the plank can have before the block begins to slide without being pushed is 45°.
What is the magnitude of the coefficient of static friction between the block and the plank ? .

B) 05 —(:Q“qé i JV\ skat, —
Q, 025 i (20

D) 071 Tawn 48 = 1 3

E) impossible to solve, need the mass of the block

9. Two blocks (X and Y) are in contact on a horizontal frictionless surface. A 36-N constant force is applied to X as
shown. The magnitude of the net force for the block Y is:

A) 6.0 N to the left m.= 40 g
B) 6.0 N to the right Y m=20 kg
E? 30Ntothe1eftJ 36N ’I X >}
D) 30 N to the right R3] » v :_""" T_ _
E) 18 N to the right Q= \: W = 36w = "S VVi/gZ \:\,—Vv\]'q—gok\/:]
MWy 24 «g —h

10. What is the magnitude of the acceleration vector of a particle with m =5 kg due to a combination of two forces:

F1=(2N)ig (2N)j 3(3N)k, and Fp= (-2N)|+(2N)J+(6N)k '7
\fi;_}:“,f; = 0T + 4Ny + 2N K AE qu’“gz W] G[}\/]
A)9.8m/s2 B) 1.4 m/s2 C) 1.2 m/s2 D)5m/82 (l‘ \Fl i’f")/g
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Workout Problems

Write full solution to the Workout problems. Answers without complete calculations (step by step) will not be
credited. Clearly write the answers with units in the space provided below. Grades will be reduced if the work
is hard to read. Use the backside of the page if needed.

Workout problem 1. (3 points)

Two blocks, one with the mass m=20.0 kg and the second with the unknown mass M, are connected by a
string as shown. The pulley is massless and the surface is frictionless. Starting from rest, the 20 kg mass

moves down with a constant acceleration of @ = 2.45 m/s>. @
» W
™M pulley

la

m=20 ke

Extra credit:
draw the free-body-diagrams for the blocks
— -3
NG T
M "T' m
V3
Mg g +

a) Write components of the Newton’s 2nd Law of Motion for each of the masses using symbols
only (M, m, g, T, N)

@._ MQLy T X W\Q>L:‘¢ _
@Z MQE\:@:N’M% @:\/V\QJ: mg—l

O. = AL N T-_%W\M
T=m(q-2) =3 mem

W\-\—M

b) Solve the eqliations in part (a) using the data supplied and find the tension in the string T
T= 44 \
A4T M m. M 20- 60 3
.———-——_—- —

R = ‘ - % ,°
| = 20\«3~ (Q,%’—Z.Qfm/sz) % m+ M 3 s 20
T= 147[V] = 147[N]
c) Solve ne _equati(gs in p[art ga) using the data supplied and find the mass M.
3’ m(E-1)-
= 20\(6 ‘ (MZ —'13:60\‘(
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Workout problem IL (2 points)

A horizontal force F is gradually increased until the 40 kg block begins moving to the right. The 10 kg
block cannot move because of the cord attaching it to the wall at left. The static friction coefficient
between two blocks is 0.2 and the static friction coefficient between the 40 kg-block and the
supporting horizontal plane is 0.5.

Extra credit:
draw the free-body-diagrams for the blocks
- —p -
T ™4
"k @a=@
™3
— => ->

N

»'l, —0—>
'Pz Lfv'\'% 40 kg
-

a) Find the friction forces between two blocks f;
and between the supporting plane and the 40 kg block f,

£,=14.6 [N £,=24S [N |
f\ - Nl 'J‘A?i = YV\% 'J‘/\g| = \O\K%'qg TV)/Q-O.'Z‘—’ 196 v

—C‘Z = Nz'J\Agz :(m"‘M)g'J\/‘S’z: g(o\la‘q-gw'/sl ‘@.532((§N

b) For what magnitude of the force F does the lower block just start to move?

F=265[ N | F>l + [ =(196 4_2_L(§>f\/:
= 26S N



