Name: Assignment Due Date: December 12, 2011

AP Physics: Newton's Laws 2

Multiple Choice
Identify the choice that best completes the statémreanswers the question.

1. Alamp with a mass= 42.6 kg is hanging from wires as shown in thearigbelow. The tensiofy in the
vertical handle is

i \ 30"

a. 209 N. d. 360 N.
b. 418 N. e. 730N.
c. 570N.
2. The system shown in the figure below isquailibrium. It follows that the masais
7
4
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| glet
3.2 m
a. 3.5Kkg. c. 3.5tan 4kg.
b. 3.5sin 40kg. d. none of the above.

3. An object is suspended from the ceilingroklevator that is descending at a constant spgfe®81 m/s. The
tension in the string holding the object is

a. equal to the weight of the object. c. greater thanweight of the object.
b. less than the weight of the object but not  zero.
zero.



Name:

4. Two boxes of masg andm, connected together by a massless string are aatadeuniformly on a
frictionless surface, as shown in the figure below.

The ratio of the tensiong/T, is given by

a. my/m. d. my/(m +m).
b. my/m. e. my(m +my).
c.  (my+my)/m,.

Problem

5. For the systems in equilibrium shown belowdfihe unknown tensions and masses.

0 /0




Name:

6. In the figure below, the objects are attaclwespring balances calibrated in newtons. Give ¢laglings of the
balances in each case, assuming that the stringeassless and the incline is frictionless.




Name:

7. Abox s held in position by a cable alongiationless incline as shown in the figure belda).If 8 = 60°
andm = 50 kg, find the tension in the cable and the rabrfiorce exerted by the incliné) Find the tension

as a function 06 andm, and check your result f&= 0 andd = 9C°.

8. A 60-kg girl weighs herself by standing on aledn an elevator. What does the scale read \diehe
elevator is descending at a constant rate of 10(bythe elevator is descending at 10 m/s and gainiagdp
at a rate of 2 m#s(c) the elevator is ascending at 10 m/s but its spedddreasing by 2 m/s in each second?



Name:

9. A box of massn, = 3.5 kg rests on a frictionless horizontal shell & attached by strings to boxes of
massesn, = 1.5 kg andrm; = 2.5 kg, which hang freely, as shown in the figoeéow. Both pulleys are
frictionless and massless. The system is initiadlid at rest. After it is released, fi(a) the acceleration of

each of the boxes, atfld) the tension in each string.
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10. Two blocks are in contact on a frictionlessjizontal surface. The blocks are accelerated lyrezontal
force F applled to one of them (see below). Find the a&ratéibn and the contact force @) general values

of F, my, andm,, and(b) for F = 3.2 N,m, = 2 kg, andm, = 6 kg.
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Name:

11. Two 100-kg blocks are dragged along a fridéss surface with a constant acceleration of 18, mé shown
in the figure below. Each rope has a mass of Fkul the forcd= and the tension in the ropes at poit$,

and C.

12.
The apparatus in the figure is called an “
Atwood's machinand is used to measure the el
acceleration due to gravityby measuring

the acceleration of the two blocks. Assuming
a massless, frictionless pulley and a massless
string, show that the magnitude of the

acceleration of either body and the tension in e
the string are wy |
m -m, 2m,;m,g R
a= g andT = i
m, +m, m, +m, -



Name:

If one of the masses of the Atwood's machirtée figure below is 1.2 kg, what should the otiesss be so

13.
that the displacement of either mass during tts $iecond following release is 0.3 m?

14. A simple accelerometer can be made by suspgrdsmall object from a string attached to a figetht on
an accelerating object-to the ceiling of a passeoge for example. When there is an acceleratlmpbject
will deflect and the string will make some angleéhtihe vertical(a) How is the direction in which the
suspended object deflects related to the directidhe acceleration(®) Show that the accelerati@ns
related to the angl@that the string makes lay= g tan & (c) Suppose the accelerometer is attached to the
ceiling of an automobile that brakes to rest frddrkBn/h (13.89 m/s) in a distance of 60 m. What engl|
the accelerometer make? Will the object swing fedva backward?



Name:

15. A 2-kg body rests on a frictionless wedge ttzet an inclination of 80and an acceleratiamto the right such
that the mass remains stationary relative to theégedsee figure belowja) Finda. (b) What would happen
if the wedge were given a greater acceleration?




AP Physics: Newton's Laws 2
Answer Section

MULTIPLE CHOICE

1. ANS: B REF: Tipler4dthed.p.106#39
2. ANS: D REF: Tiplerdthed.p.108#54
3. ANS: A REF: Tipler4dthed.p.109#59
4. ANS: D REF: Tipler4dthed.p.109#67
PROBLEM
5. ANS:
In each case, consider the junction of the three strings.
(a) Set ZF,=0,EF,=0 I0ON =T, cos 60° T, sin 60" =T,
Solve for T, and T, T,=60N,T;=52N
M=TJ/g M=53kg
(b) Proceed as in part (a) T, sin 60° = 80 cos 60° N; T, cos 60° + T, = B0 sin 60° N
T,=(B0NYtan 60" =46.2N; T, =46.2 N
M=(46.29.81) kg =4.T1 kg
(c) Proceed as in part (a), note that Mg =T, Tsin 30° =T, sin 30°, T, = T;
2T cos 3P =T, =6 x 981 N
Ii=T;=3N;, M=(34/981)kg=346kg
REF: Tipler4thed.p.108#51
6. ANS:

* In Figure 4-34, the objects are attached to spring balances calibrated in newtons. Give the readings of the
balances in each case, assuming that the strings are massless and the incline is frictionless.
(a) and (b) F = 98.1 N. (c) F(per spring balance) = 49 N. (d) F = (98.1 sin 30°) N =49 N.

REF: Tiplerdthed.p.108#55

7. ANS:
We shall use a coordinate system with x pointing to the right and parallel to the inclined plane, y along F,.
(b) ZF,=0; ZF,=0 T =mg sin 6, F, =mg cos 6. For 0=0°,T=0, F, =mg,
and for 8=90°, T=mg and F, =0, as should be
(a) Use results of (b) with m = 50 kg, 6= 60° T=508N, F,=245N

REF: Tiplerdthed.p.109#56



8.

9.

10.

11.

12.

ANS:

(@) a=0;w=mg=589N. (b)a=-2m/s’; w=(60 x 7.81) N =469 N. (c) Again,a=-2m/s’and w =469 N.

REF: Tipler4dthed.p.109#64
ANS:

Evideniily, m, wili acceleraie up, m, to the right, and m, down, with the same acceieration a.

1. Draw free-body diagrams for each box T T Tt wa
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(b) Use the three equations to find the tensions T,=(15x11.12)N=16TN, T, =(25 x 85) N
=711N
= de st AN

REF: Tiplerdthed.p.109#68
ANS:

(a) a = Flm; + m,) and contact force F_ = mya. So F_ = Fmy/(m, + m,).
(b) Substitute numerical values in above expressions. a = (3.2/8) m/s’ = 0.4 m/s*; F,=(3.2 x 6/8) N=2.4 N.

REF: Tiplerdthed.p.110#69

ANS:
1. Total mass accelerated is 202 kg. F = ma F=3232N
2. Apply F = ma at points A, B, and C F,=160N; Fg=161.2N; Fc=321.6 N

REF: Tiplerdthed.p.110#71
ANS:

This is identical to Problem 4-72 with 8= 90°. Setting sin #= 1 in the expressions for a and T one obtains the
above.

REF: Tiplerdthed.p.111#81



13. ANS:

1. Find the acceleration a = 25/

a =0.6 m/s*
2. Solve form,

m; =myl(g + a)l(g - a)] =my(10.41/9.21)

3. Find the second mass form,orm, = 1.2 kg m, =1.356 kg, orm, =1.06 kg

REF: Tiplerdthed.p.111#82
14. ANS:

(a) The object will swing backward; see figure.

(O]
(b) T,=ma; T,=mg. T,/T,=tan O=alg. a=gtan 6. .
(c) The object will swing forward
1.2

F——— L. sam ndiamns 12 W
Find a = v/is a=(13.97120) m/s” = 1.0 mvs

6=tan"'(1.6/9.81) =9.3° mfml
Vo

Find 6=tan"'(alg)

REF: Tiplerdthed.p.112#95
15. ANS:
(a) Sincea,=0,ZF,=0
Finda=a,=F,J/m
(b) For a> 17 m/s* block will move up the plane.

F,cos 60° =mg

Tawn 60°
a = F,sin 60°/m; a = g cot 60° = 17 m/s* ;
[} I

REF: Tiplerdthed.p.112#100



