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Newton’s Laws

l. If no net force acts on a body, then the body’s
velocity cannot change.

Il. The net force on a body is equal to the product of
the body’s mass and acceleration.

11 When two bodies interact, the force on the bodies
from each other are always equal in magnitude
and opposite in direction (F;, = -F ,;)

Force is a vector
Force has direction and magnitude

Mass connects Force and acceleration;

Fror = 0 <@ = O (constant velocity)

Fier = m& for any object

Fiot x = ma, Fioty = ma, Fiotz = Ma,
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Forces:

down to the ground I

. A > -»>
» Gravitational Force: Fy=mg
. > - o
>Tension Force: T along the string LS ¥4
F.. /\5\
>
~Normal Force: N perpendicular to the support

>Friction Force

> Static; maximum value f, = p N
opposite to the component of other forces parallel to the support

> Kinetic; value T = winN e . ey
opposite to the velocity, parallel to the support
Hst > Miin
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TABLE 2-1 Equations for Motion with Constant Acceleration?

Equation

Mumber Ecquation Ilissing Cuantity
2-11 v=v,; +at X -1
2-15 x-xg=wvptt ;_az?- v
2-16 v2=vzn+2a(x - xp) i
2-17 x-xy= %(vn—i-v)z c
2-18 X-Xpg=vi- %azz ¥

? Make sure that the acceleration is indeed constant before using the equations in this table,
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Problem 1: Please mark the version of' the exam vou are aking

Al YOU ARE TAKING VERSION A
B)
C}
1)
E)

Problem 2: Find the mass of an objeet whose initial speed of 4 mé s reduced w0 zero with o constant 4 N foree in 2

seconds. = F

B) 05kg Fema . o= . ™A

By 2 ke

(‘":-HE: V= 1'"’0 —G,-'t =7 Vn:'ﬁ{_ ="y

1) 8kg o = Vi /g

L) 16 ke -E—H-.-q..-._...__u f—,
P = £ L

=~ . = T_,,?;:?na

5
Problem 3 Two forces acting on an olject of mass 3 0 kg give rise 1o an aceeleration o = (2.0 m/&"0 + (3.0 m/s”)j
Ome of the Forees is Fy = (10 M)i - (4 N)j. The sther must be

A) Fr= {10 )i+ (15 N)j by -5-<J A= 27 3 (ehz)
B) Fy=(20 M)+ (11 N)j . Fo= loy 4 @

Ch Fr={10 N} E _»n - % s ‘_,“’rj

D) Fy=(12N)i-(1 N LA Fuy= FL4 R => Ro» Fu-F
E} Fym {19 N} =

FMI- = mﬂa = "'UT"'I‘;; f"'r_J
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Problem 4 A 5 kg lamp is suspended by a siring From (he ceiling inside an clevalor moving up é
with l,ll.."ﬁ,'ﬂ..']LiillH upwi I the n:lnEmiIllLIc of the elevitor™s aeceleraton s 3 m's”, what 15 the i
tension in the string?

A) BN a T

By 49N | L I mg-—T: i
e S e
[5] ErI-IIN " = M%a_q}

T= Sea(98-3)%p = Sed:=3

Problem 5 A 10 LE‘ ock 15 l]fﬂ,ggt\ll :I.'ll.'ll'lg a loqironial fncoonbess surface with @ 100 N fogoe thal maket an i!l!@h.‘
of 25 with the hanaontal, The normal foree exerted by the surface on the blogk =

A) 98N N + F sin 6 = mg;

B 40N .

) 14N N=-Fsin6+mg

.E‘i'_:E‘N"_ N = -100 sin 25° + 10*9.8 (Newton) =56 N

Problem 6; A blogk mitially moving at 4 mé's upwards on an mcling comes 0 rest after traveling 5 m up the ingling
‘What 15 the angle between the incline and the horwontal in degrees?

aod V-2 =-2ax; P a= V2 /2x

B) 81
{'; 5 F=mgsin®; da=gsin6 <> sin0 = v,2/(2gx);
DL 0 =sint (v,2/(2g%)) = sin(0.16) = 9.40
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Probbem 7 The tension in the SErng on the :I'Igl'll ol the :I'Is_hl black 15 36 N, Each block has a mass of 2 LE'. The
aurface 15 nchonléss, What 15 the 1ension in the siring berween the blocks”

Al 9N - i T
H) 36N T -- I

{.F i s iy =F‘-. Mae | =7 & ey . . 1 [ 1 >
Ly 1EN _— T EX L '-I_ ) | | |

D 12N T=T'sama . T=T-ma =T[5 |= 4 I
E)y 27N

T=18N

Problem 8: A 2000kg car slides on the ioe and stops in 20m dwe to the frictional foroe between the car and the jce. 17
the initial speed of the car is 5 mfs, the cocfTicient of Kinctic friction between the soc and car is:

A) O
D) 10 F=mgu; Da=gpuDdpu=v2/(2gx);
Ey 98 p =25/(19.6*20)) = 0.064 (mass is not important !)

Problem 9: A block of mass Skg is pulled along a horizontal Noor by o force of 208 as shown m the Ggune. The
cocilicient of static friction is 0.4, The coefMciem of dynamic friction s 0.2, the magnitude of the aceeleration of the
block is

AL The block does naot socelerate. The 20N foree is not strong enough. 20N

B} The scecleration & #ero, bt the block moves at constunt veleciy. »

C) 204 mis”

D) 024 mfs’ v -

E) 9.8mis v ST

ceen F>F4 (20N > 19.6N) or F = F,; (20N = 19.6N)
a = (F - Fi)/m = (20-9.8)/5 = 2.04 m/s? (too many sign. Figs.)

Problem 1 As shown in the Figure below, a sled is pulled up a snow covered hill by a force F. The angle of the
dlope 15 25 degrees. The welght af the sled iz 100N, Which of the labeled arrows below indicae the DIRECTION of
the fnctional foree?

A) Ammow | y \2 L‘_
By Arrow 2 . -
1 _Amow 3 ma=F-mgsing-f e " F
D) Amow 4 - _ _ i
E} Mone of the above ma =F-42N - f j,—;&/"
fis directed as “3” o \
T 25

Problem 11 Referring to the sled prablem above, the coefMiciem of static friction is 0 25 and the coefTicient of
kimetie froction 15 0,15, What value of F s regquired such that the shed moves ot o constant velocity™?

g; :g:‘: Y: mgcos0=N; Ff=uN; & f=pmgcoso
C) 42N ma=0=F-mgsin 6 - pmg cos 6
Dy 91N F=mg(sin®+pcos6)
Ey 100N F = 100(N)*(sin 25° + 0.15 cos 25° )= 55.8 (N) ~ 56 (N)
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VIR R CHT PHAHELEN B | ) ol Bar emcl ot |

Vit Ther Do Wiies . gy Thisl e prallcy o mmsabens wad nctsmnless, e
e i i Brictmandons, The vy s modow, M = 40 kg wad # = 47 Soring
Ui e, Phee dis L merven doswribill with o wpood Hast in dcreasing af o e o

of 20 ms v -

ab Peam she froc-bedv-dimgiam of cxh of the olsxis - ‘J' .

;Kﬁf/ bt

1 Wrnie comspoancors o Nowion's Sad Law of Mition for sach oof the masssy ssng vy mbols onby (8L m d0, gate b

() .
,; Mo = Ma ywi-T * ma = |~ g .
LaTh =
4. @ o= N- Hﬂtﬂﬁ- {*ﬁ_ﬁl"r
& bRl B cgasiem ot b g S iy wepyad and i e e i ihe wreg T oand S mamem t f . G &
Y T= M(gans-a) m= M (3inb-a)
ey -1
. w2 )=
T. U (07 4u82) me 4 (4850=2)
.\f:u-‘:l-— Z2+92
) What valus af m would have gives an ..pt:.u b of M with cosstant specd 7 w
a=0 T "%
Review 2 T= Mgain®) ur” [ Y:2? 9
= J_‘ = M Lwl = 4oaialE LY ﬁ-wj

(D)_30M)

Finadl Exam Phys 105 - Fall 2003 Yerson A
Mame jis] Sectioa

%, Two blocks (X snd Y') are in comtact on a horizontal frictionless surface. A 36-M constant force is
applied to X as shown. The magnitude of the forcs exerted by Y on X i

w[TE as o e,

o My 20wt

* 574

B ey, T et
Cl__MN Mesarinats, fn..w ‘FH'"’LILRF.ML'H 4 s3

by N oy = _T.“‘E‘M“ F = Lsmge . Fy= 3eNM- ﬁk3-1.§ﬁ=3qll
11, A block is at rest on a horizontal plank of wood. The plank is slowly lifted at one end while the other
end stays on the floor, IT the coefficient of static friction between the block and the plank is 0.5, what
isllmmupmanakﬂwphnkmhwqbeﬁmﬂwbhckhagiuamslid:wimmnb:ingpnﬂmd?

Cap_2r)
C) 45 e
D) 53 = 'Jf,‘nh o S =
E) 5%

-_2£'?
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13, Two blocks with the weights of 70-N and 35-M are connected by a string as shown. [f the pulley is
massless and the surface is frictionless, the magnitude of the acceleration of the T0-N block is:

A) 1S Qce elodion < heuld me?
e ey S
:’: :gzﬁ -?or 35” EPQ-CLC : -T-I- mg Yo, ;:
-FW TDM e-e:":_[f . T —_ =2 '-
=> Ma+wma = mg . \'m—_- sy

A= s gz 3am |M = 7017 g s
14. A honzontal force F is gradually increased until the begins moving to the nght. The 10

kg block cannot move becawse of the cord attaching it to the wall at left. For what force F does the
lowver block just start to move?

A:l 14.7 N,
176N ﬁfi 4_,_12';4_2

1323 N,
47N _p
_ g'l'i (IDK-S.-I-ttDlS],a
‘gclz = 10.,5 g 0<
F> S0y.a8%, . 0%+ 10,38m4:-01C = 1617 N
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