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W o ’p;O In calculation problems, describe equations
/// -0 el clearly and systematically enough to show
e how to solve the problems. If not enough,

2 ou won’t get any points.
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(1) Find the net force vector of the following combinations of

farces, (a) and (b). Find the magnitude of the net displacement.

(i-a)
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(3-a) Answer

Draw inside the graph.
Magnitude :
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(3-b) Answer

Draw inside the graph.
Magnitude :
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(2) You drive a car 10.0 m/s to southeast, then9.00 s

later13.0 m/s to south. What are the direction and

magnitude of your average acceleration rate? N
Equations
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(3) To hang a 6.20 kg pot of flowers, a gardener uses three
-ropes — one attached horizontally to a wall, the second
sloping upward at an angle 40.0° and attached to a ceiling,

and the third hanging the flower basket. Find the tension in
each rope.

Equations

[tz v Tax ¥ Tox =0
[!3 +7;3 +‘Gg:.o
T, - T.Cu3%0 ¢0 =0

0 + Tamyo ~ T3 =0

_,____—-—‘;-;-g——-'—‘
T T
Ts= mg = 40x580= 60,74 — 60.8(WN)
. . o Ti’
T, = L s ,5(\9.74 ) -:?5:;5‘2‘” oo €
Mw{(-D.O‘ A €00

T, = T, Cow0.0 = P¢ 52 cov #0.0 =724/ —>72.¢"
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(3) Answer
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(4,5) A 1.5 kg weight hangs from a spring with a spring
constant of 77 N/m supported from the roof of an elevator
that has an upward acceleration of 2.5 m/s?.

{4) How much does the spring change in length in
reference to the elevator at rest.

(5) Find the direction and magnitude of the inertial force.
MWW% Qu‘f 4(!,1.-.7-_
i SO
L,F =ma
F-mg = m& —®

F=m(a+i)
=/ £ (25 1—?,5}0‘)
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F=hx —>X-= % 29

Fro« ®©
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(6, 7) The figure at the right is a popular ride at amusement
parks. Riders are at a distance of 15 m from the axis of
rotation and move with a speed of 22 km/h.

(6) What kind of force works as a centripetal force?

(7) Find the angle 6 the supporting wires make with the
vertical.
Equations
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(8) A 3.0 kg box is resting on the flat floor in the rear
of a truck moving at 15 m/s. What is the minimum
radius of a turn the truck can make if the box is not to

slip? Assume 0.40 tatic frictional coefficient. - o i
(Equatiois) e - / e .
/./
’[}2
fom
v N
N o= =T
\
£ S fre = BV 2 p ;
v < _
Y- > ,__/l_'ﬁj /S': -7 QL b s \f7 ¢
K4 0.w0 x 7. 80 ' ™)
(8} Answer
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(9,10) Driving in your car with a constant speed of 12 m/s, you
encounter a bump in the road that has a circular cross section, as Lomimdy

indicated in the figure. The radius of curvature of the bumpis35m. ——— — - =

S iy \ e
(9) Find the apparent weight of 67 kg person in your car as you / ™
pass over the top of the bump. ’/'J N

/ S r=%m |
(10) In the previous problem, at what speed must you go over the & ‘
bump if people in your car feel “weightless™?
(Equations)
N

v
(¢) F = mdaA ’ /Aa];s»\

a ™9
r

rwa(—-—/\/'= m :
- o

No=m(g-—

N :

B v

T O
B (2" - 4 - ~ s F P A
=67(1- ?,WAM‘) £7x0.€H0 =389 37 (By)

(9) Answer
— U ’W O - 8l X
39 /35

= /J) f2 — /? % (10) Answer
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(11) A player bounces a 0.43 kg soccer ball off her head,
changing the velocity of the ball from 7, = (8.8 m/s)% +
(-23m/s)y to oy =(5.2m/s)2 + (3.7m/s)§. If the ball is in
contact with the player’s head for 6.7 ms, what are the
direction and magnitude of the impulsive force delivered to the

ball?
(Equations)

mle — mqh, = £al

f" 0.43
4. 2x 107

6. 2x,0"°
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(12) A 75 kg lumberjack stands at one end of a 330 kg ,§\
floating log, as shown in the figure. Both the log and the RS %
lumberjack at rest initially. If the lumberjack now trots -
toward the other end of the log with a speed of 2.7 m/s i

relative to the log, what is the lumberjack’s speed
relative to the shore? Ignore friction between the log and

the water.

(Equations } G a -0
) Wewad
P Pecsoc

Q@Mﬂg wéc{;&.;)d
7’}\F’Q— = 7}sz o Z/i;w

> ™ '« TP —
— b = W& : ol @)

Conservalion ‘.}’) .M}wu‘}[&w,_.
0 =78 x Uy 330 Vg —@

D, ) = 7§ x (Vwe T2.2) +330 vwe,—

(28 « 330) Ve = —75 5 8.7

=P = w(;r == = 0, IOOC)
Zi7

Ue = — 0. S000 +2,7 J 0 seo0
2.2 00

\

= Z,280 —> 2,2 s

Z > ‘MA_ 63/
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(13) A 8.0 kg body, A, moving with a speed of 15 m/s to
due east explodes at a point, O, by a small amount of s,
gunpowder inside it and splits into two bodies, B of 3.0 kg B / 8

and C of 5.0 kg. B travels to the direction 35° north of
east whereas C travels to the direction 50° south of east,

as shown the figure. Find the speed of B and C after the A ’ A 350
split. Q 130, — East
(Equations) . /50

Coaervalio o onomes From C‘\Q\

47440;1 =

M 4 Uix w

? M A %3 o

S0 x/%

- 2. 45725 UVp « 321352~

My Uy + Mo TA

{ro

-2

mp Uy, +m. U,

"a 'Usg "‘Me%a

30 x Uy Cov 38" 4 §.0 1A cov 0
3.0 X Up 4 38 — .0 e giin O

)

/20

i [ 7207 Ty — 3. 8702, = 0

245N > 17207 Vg +2.213¢ (. 7207 Ve =/20 x/ 220

H__L

— 3. 302 x2. 4547 = o

[# 2T Ve = 206,88 S qn =738/ —> 14 »y,

‘7)}3 =

3.8302x/3.8/8

=z 50,7 —3 P/ . .
T 30.76 Il s

{13) Answer ‘
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(14) A small ball falls vertically and collides at 2.22 m/s
with a frictionless slope with an angle of 34.6° from the
horizontal. The restitution coefficient of the slope is 0.760.
Find the direction and speed of the ball after the collision. .

(Equations)

x g
(U, 448 Vocerd)

e
&ffm (

/Zf;; = Vom0 =

Y , By I

Uo=2.22m/
P/

2,224 356" sy vgol

. m ; o
€ = v O = - U cov &
Vs = ~ 0.760 x2.22 Co0d¥ 6" = -/ 3§89

V= N 2806 + 1 3889" =

_ o ISSE
6 z”’“ (/‘2506

iz
Keio Academy of New York

o LT FE

/R 28 — PP ik

{14) Answer }
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(15) The two masses (m; = 5.0 kg and m2 = 3.0 ke) in the e
Atwood machine shown in the figure are released from the rest, 9 —‘3‘;;
with m; at a height of 0.75 m above the floor. When mi hits the
ground its speed is 1.8 m/s. The pulley is a uniform disk with a

radius of 12 em. Find the pulley's mass. i |

ny

1

{Equations)
}n?f = Coxfox 0.78

B"FM U
= 3b.74

ﬁfta_ Vg = =m0 +5 Ui = 2

o _ N

w = " , 1—3*MY)

’ULL ' i/ 7)&
Up = 2 (metm) ~ma gk *7";“/x/,(";-f

2

= L8 p +3xPE 075 +F ey

=300/ g Froo M

34785 = JE£ 0/ «0 Froo M

M = 34753801 Z g
0.87 0.8/

i (15) Answer
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{(18) Two fairies pull a revolving door. A fairy A’s force is 25 N at
30° relative to a tangential line while the other fairv B’s force is
at 45° . The door is in equilibrium and does not revolve. Find
the magnitude of the fairy B’s force.

(Equations)

ZKFJ_:

§O x28 0pad0 — 322> Fewd 4§ = o

o Josasieddo
32 Coa ¥§°

= 76,58 —77(W)

l (16) Answer
|
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(17, 18) The lower end of weightless rod 2.00 m long is hinged to a
wall, and a 20.0 kg weight is suspended from its upper end, as in the
figure. A horizontal rope 60.0 cm long joins the middle of the rod to
the wall.

(17) Find the tension in the rope.

(18) Find the direction and magnitude of the resistant force at the
hinge.

{(Equations) &
Ty g LS

100 Cesa @ x T ~ 2,00 A0 x200x £80 =0 —O
ZF;.':'D T:: 'fl C
ZF&:: f.a:: mg: 20\0x?’_6)‘0: /?é _@

= 0. 400 0= gl 0600 = 36 .84 PP ’

o O

= P2 5T 34860 =258 00 (n)

" =3 I FE(M)
fx=2rro  fy=r960
I v TSR O
i {177 Answer %

s - %

6= Lan'(S5) =33.670! 2794 N L

=3357
(18) Answer
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(19) A person holds a uniform rod horizontally at its center.
The rod has a length 3.15 m and mass 8.42 kg. Find the 2%

gl
v

torque the person must exert on the rod to give it an angular W \1}
acceleration of 0.302 rad/s?. ;-3 :)
(Equations) A _ D}
255
—_ ( h] 2 1]
L = I O{ g,; —
/ Lz
I T /2
/ 2
: - . L
T=1x = -4 ML X
{ L, & %
7'75')( &.UZXJ./f x0,202
= FLrag — 2. 70 (!V'”")
(19) Answer [
2./70 N [
|
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(20, 21) A 2.85 kg bucket is attached to a disk-shaped pulley of
radius 0.121 m and mass 0.742 kg. The bucket is allowed to fall.
(20) What is the linear acceleration of the bucket?

(21) How far does the bucket drop in 1.50 s?
(Equations)

(2¢)

2 F

]

nAT Temp s ma 0

STt=2Iid : -TR = 2—' Hﬁ"(('%) -

]

7 Tesne —@

©,a@" . :
2m3+;m[{:._ﬂa
Q(ZWT-H)zu—ng
- 28 zr28¢xgEe ;
“ L84 2 x2,.88 + d.7¢2 § 67/ “?“8-67(/»
(2r) 2

= —Lx849/x 18"

|

P.7547 (a0

{20) Answer }

F e n
§.67 5> mwwfj "y

(21) Answer |
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