Problem 1

The floor of a railroad flatcar is loaded with loose crates having a
coefficient of static friction of 0.25 with the floor. If the train is

initially moving at a speed of 48km/h, in how short a distance can

the train be stopped at constant acceleration without causing the
crates to slide over the floor?

01: ANS:=36
48 x 10°m
v=48km/h = 36005 13.3m/s
fs,m.a:t: 9 9
di= = g = (0.25)(9.8m/s*) = 2.45m /s
m
2 2
v* 13.3m/s
| Ap| = e = { /4) = 36m

a  2(2.45m/s?)



Problem 2

In a pickup game of dorm shuffleboard, students crazed by final
exams use a broom to propel a calculus book along the dorm
hallway. If the 3.5kg book is pushed from rest through a distance of
1.20m by the horizontal 25N force from the broom and then has a
speed of 1.75m /s, what is the coefficient of kinetic friction between

the book and floor? jlg=
v’ = 2aAz
02: ANS:=0.6
2 5 2
g B = (1.75m/s) o S

2Ax 2(1.2m)
F — ypmg = ma

 Foma_ 2N (35k)(128m/h)
Hoe = mg (3.5kg)(9.8m /s?) o




Problem 3
A 2.5kg block is initially at rest on a horizontal surface. A horizontal 7= 12~

force F' of magnitude 6NV and a vertical force are P are then

Fx =mg— P =(25)(9.8) — 12 =125

applied to the block (in the Fig). The coefficients of friction for the ¢, .. = uFv = (0.4)(12.5) = 5N
block and surface are u; = 0.4 and g = 0.25 . Determine the

magnitude of tge frictional force acting on the block if the
magnitude of P is (a) 8N, (b) 10N, and (c) 12N.
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(a)f= N

03: ANS:=6
(b)f= N
04: ANS:=3.6

(c)f= N

05: ANS:

3.1

F— f=ma

Fxy =mg— P

fsmar = s Fn

(a)P =8N

Fy =mg— P =(25)(9.8) — 8 = 16.5N
Foanan = fhudfn = (0.4)(16.5) = 6.6N == 6N

f=F=6N

ﬁ%gfgﬁmax = 58NJ\?\\F = 6N -
HEARELEISE)
fk - ,("Jk.R'V = (025)(125) =3.1N

A

A

(b)P = 10N
Fy =mg— P = (2.5)(9.8) — 10 = 14.5N
fomaz = psFy = (0.4)(14.5) = 5.8N

AHEEEARFEETEE

fk = ,‘_Lk_FN == (04)(145) = 36N



Problem 4

A baseball player with mass m = 83kg, sliding into second base, is

retarded by a frictional force of magnitude 485/ N. What is the
coefficient of kinetic friction u; between the player and the ground?

o=
06: ANS:=0.6 f = mmg

f 485N

e mg (83kg)(9.8m/s?) B

0.6



Problem 5 (a)yes=1, no=2

A 12N horizontal force F' pushes a block weighing 5N against a 07: ANS:=2
vertical wall ( see the figure). The coef?cient of static friction ~ A A
between the wall and the block is 0.6, and the coef?cient of kinetic |(b)F =ai + bj, a=__
friction is 0.4. Assume that the block is not moving initially. (a) Will

the block move? (b) In unit-vector notation, what is the force on the 08: ANS:=-12
block from the wall? b=
! 09: ANS:=5

(a)F = F = 12

v =

fs,-mm: = sy = (0.6)(12) — T2N < 5N » %ﬁ$%‘$$§_ﬂ

—

{b)F-waEE - —FN% of- f:j:‘ = —12;: 1 E'j:}



Problem 6

In the figure, a box of Cheerios (mass m¢ = 1kg ) and a box of Wheaties (mass my = 3kg ) are

accelerated across a horizontal surface by a horizontal force F' applied to the Cheerios box. The
magnitude of the frictional force on the Cheerios box is 2.0N, and the magnitude of the frictional

force on the Wheaties box is 3.5N. If the magnitude of Fis 12N, what is the magnitude of the force
on the Wheaties box from the Cheerios box?

e
— m m¢ +mw = lkg + 3kg = 4kg
_D F W
frotat = 2N + 3.5N = 5.5N
F— f=ma
F'= N
12N — 5.5N '
10: ANS:=8.3 a= — 1.6m/s
lkg + 3kg

F' — fw = mwa

F' = mwya + fw = (3kg)(1.6m/s?) +3.5N = 8.3N



Problem 7

When the three blocks in the figure are released from rest, they accelerate with a
magnitude of 0.5m/32. Block 1 has mass M, block 2 has 2M, and block 3 has

2M.What is the coef?cient of kinetic friction between block 2 and the table?

), Ms3g — mmag — mag = (my +my + ms)a




Problem 8

Block B in the figure weighs 711/N. The coefficient of static friction between block

and table is 0.25; angle @ is 30“; assume that the cord between B and the knot is
horizontal. Find the maximum weight of block A for which the system will be

/K o [ 2SR LRI N ARBEARY R K EE & RyfA] 7
T = fs,ma:r: — oukWB

Knotx - Tocos@ —T71 = 0
T 10
Wy = Thsinf = L sinf = urWp s
A cost cos @
sin30"
W4 = (0.25)(711N)( = ) =103
cos30



Problem 9

Body A in the figure weighs 102N, and body B weighs 32N. The coefficients of
friction between A and the incline are u; = 0.56 and ui = 0.25 . Angle 6 is 40°. Let
the positive direction of an x axis be up the incline. In unit-vector notation, what is
the acceleration of A if A is initially (a) at rest, (b) moving up the incline, and (c)

moving down the incline? ) # F 7 7 i /e
Frictionless, ()AEEIE » Pilla =0
massless pulley | B 13: ANS:=0
. bla=______m/s’
(b)T' — fr — Wysinf = mya o) ok
14: ANS:=-3.9
Jk = e Fn m,g msg i enfe
B M 15: ANS:=-1
£ = P Wp — Wysinb — upW 4cosf
il =
mp + My
Fn = Wycosf . "
B 32 — 102 x* s2m40™ — 0.25 * 102 — cos40 . 4
Wg—T = mpa - 32 + 102 N
0.8

. Wp — Wysinb + up.W 4cos6 ‘
)T + fr — Wysinf = myga a= 2 2 = —1m/s?

mp + My




Problem 10

What is the smallest radius of an unbanked (flat) track around which a bicyclist can
travel if her speed is 29km /h and the u, between tires and track is 0.32?

1000m 1h
29km/h = (29km/h)( ~— )( 36003) = 8.06m /s
-@?ﬁjjfs,mam — IJISFN = Hsg
) mu? muv?
ﬁibjjf — T f < fs,mam < pHsmg
: 8.06 :
TN .ot MY

= g (0.32)(9.8m/s?)



