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Lectures in General Physics

(b)
T=my(g-a)=509.80-2.45)=36.6 N

(c) Substitute a into (1)

2
T=m (a+g)= =18
m, +m,
at?
s=— (v,=0),
3 ( )
Atles, S:@M:LzBm
2
\ Example 3.7

Two blocks connected by a light rope are being dragged by a
horizontal force / as shown in the Figure 3.5. Suppose that F = 50 N,
my =10 kg, mp, =20 kg,

(a) Draw a free-body diagram for each block.

(b) Determine the tension, 7, and the acceleration of the system.

i

my T
Figure 3.5

™

Solution
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(b)
YE(m)=T=ma 2F(my)=50-T=ma
ZF)(mI) =N -mg=0 ZFy(mZ) =N, -mg=0
T=10a, 50-T=20a

Adding the expression above gives
50=30a,
a= 1.66m/s’
7=16.6N

3

Three blocks are in contact with each other on a frictionless, horizontal
surface as shown in Figure 3.6. A horizontal force F is applied to
mi=2kg, m»=3kg, my=4kg, and F=18N, find (a) the acceleration of the
blocks, (b) the resultant force on each block, and (c) the magnitude of
the contact forces between the blocks.

Example 3.8

F

Figure 3.6

I
™

(a) F=ma; 18=(2+3+4) a; a=2n/s’

Solution

(b) The force on each block can be found by knowing mass and
acceleration:

Fy,=ma=2x2=4N
F> = mya=3%x2=6N

Fs=mya=4x2=8N
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(c) The force on each block is the resultant of all contact forces.

Therefore,
Fi=4N=F-P,

where P is the contact force between m; and m,
P=14N
F,=6N=P-Q,

where Q is the contact force between m, and m;
Q=8N

o5y,

Example3.9

What horizontal force must be applied to the cart shown in Figure 3.7
in/order that ‘the blocks remain
Stationary pélative to the cart?
Assume all surfaces, wheels,” and F
pulley is frictionless. (Hint: Note that
the tension in the string-accelerates

il V/7///7/7/
1
Figure 3.7
\ Solution
Note that m, should be in contact with the cart. T
>F=ma T
m,
For m,: T N
. —> N m,
T=mua |
B
&L 4 m,g myg
For my: T-mg=0 Figure 3.8
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3.4 Weight and tension
3.4.1 Weight
e Aeatl gy (N) il 5amy Led Al 38 BuaS g Weight (550 o lagen oles
e ) e sl Gulig om peadl AS e g Aam N1 Ailal dae il
FRNE I - S T AT B SN LS PRI R TR RSN RS
Cosh ol Al s i Y1 Aadall Alae 3 auall RS L laies

W =mg (3.3)

Zim S e add) (1) le Al i o gy el Sl
cmad) bga o dgea Al S padidl) (s e

V=TO0N Gaddll o5y olb (A de yu) dae sy deadl & sl Laie (1)
TV=1000N anas sl ()35 ol oY) ) aaall da Levie (2)
TV=400N monas et 55 (6 Jiu) () snaall & a3y Lasic (3)
(s el D) | jiam sy 058l (1o Un s deaaall ey Lasic (4)

ial (55 5a il 350 058 i 5 Al ¢35 Lasie Y1 Al b
ALl 55l e 8 s A S e B GR350 Ly cpadsl
P O padiiin (BEaY G55l ) Aally g alll G55l (B sl maails

:‘;ﬂ'z}\
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wadl 4 Gaddl e s sl gl Jilany
a2 (s b V) s el e
Sead) a2, 558 a gAY s sls W=mg
G et 08 Gl iy paddll e

of an

[;:F,—m =ma
Z N g

——— iy

where «a is the acceleration of the
elevator and the person.

Ly =wg +ma
Apparent True
weight Weight

dmad) et Lie W Amse @ Alsall 058 eV ) secadd @ ey Lo
Al 0S5 g ol dindl

F, =mg+ma when the elevator moves upward

F,, =mg—ma when the elevator moves downward

3.4.2 Tension

2

B sl 55l (8 i Al 9 pusa s i
il 55 ea s dill A G puall e
N adonss T e\ e g Tension
il 5 s 8 g Adlie jgea JSAN (B elayy

O e lanaat 24
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; Example 3.3

An electron of mass 9.1x10>" kg has an initial speed of 3.0x10° nys.
It travels in a straight line, and its speed increases to 7.0x10° m/s in a
distance of 5.0cm. Assuming its acceleration is constant, (a) determine
the force on the electron and (b) compare this force with the weight of
the electron, which we neglected.

v

Solution
4 2
F=ma and V' =vy* +2ax or a= Grev)
2x.
palle %) 3.6x10"*N
2%

(b) The weight of the electron is
W=mg=(9.1x10"" kg) (9.8 rn/s?) = 8.9 x 10°°N

The accelerating force is approximately 10'' times the weight of the
electron.

™

Two blocks having masses of 2 kg and 3 kg are in contact on a fixed
smooth inclined plane as in Figure 3.2.

Example 3.4

(a) Treating the two blocks as a composite system, calculate the force
F that will accelerate the blocks up the incline with acceleration of
2my/s,
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Figure 3.2

Solution

We can replace the two blocks by an equivalent 5 kg block as shown in
Figure 3.3. Letting the x axis be along the incline, the resultant force
on the system (the two blocks) in the x direction gives

N
SF,=F-Wsin(37)=max :
F-5(0.6)=502)
F=394N s He—
mg
Figure 3.3

3

The parachute on a race car of
weight 8820N opens at the end
of a quarter-mile run when the
car is travelling at 55 m/s.
What is the total retarding
force required to stop the car in
a distance of 1000' m in the
event of a brake failure?

3

2~ Example 3.5
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Solution'/
W=8820 N, g =9,8m/s’ , v, = 55 m/s; ¥ =0, ;- xo = 1000m
= 500 kg
g

f£2 =
’vf =

o, + 20(x - Xo), ;
0=55>+2a(1000), giving a=-151nys’

SF =/ma=(900 kg)(-1.51 m/s*) = -1.36 x 10>N
/

The minus sign means that the force is aretarding force.

o

; Example 3.6

Two masses of 3 kg and 5 kg are connected zzmz
by a light string that passes over a smooth
pulley as shown in the Figure. Determine (a)
the tension in the string, (b) the acceleration
of each mass, and (c) the distance each mass
moves in the first second of motion if they
start from rest.

72z

Figure 3.4

™

Solution
(a)
ma=T - mg (1) 4
ma=mg-T 2)
Add (1) and (2)
(my +my)a=(m-m)g mg

my
my, —m 5-3 2 =
2 B

a= = =2.45m/s’
(my +m)g  (5+3)(9-8)
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