ABRHS PHysics (CP) NAME: K EY
Force Problems lli

Numbers 1 to 7 refer to the diagram below, which shows a hand holding up a 4 kg mass by a string.

1. Imagine you pull up on the mass with a force of 40 N. (We would call this force the
tension in the string).

a. What is the weight of the mass?

F=mg FR=a)Xe) = 40n]

b. So what is the net force on the mass?

4 kg O N —_— I"Ct) N (yov)
c. So what is the acceleration of the mass? J, 4o N CW@:@WD

0 M/Sz

2. If you pull up on the mass with a force of 60 N, what is the acceleration of the mass? (Find the

net force first.) —
So E < MA = cm/2
net ac<$§
2\60 Fheg = 60-40 = ZON < 0p = H)a 4 , )
Lo T# vP blc

to>40

3. If you pull up on the mass with a force of 30 N, what is the acceleration of the mass? (Find the

net force first.)
130 So Faes™ 0-30 = N dowr
Lo ¢o Frts M& [0 (¥)e

4. If the mass is accelerating up, what has to be true about the tension in the string?

Twe net force has o be in Hhe direction of ttne asceleraan,
He tension wovld hawe f be bigger‘ than the o\re\i‘g‘li

5. ?f the mass is accelerating down, what has to be true about the tension in the string?

tensim < wel jh;f
6. Ifthe mass has a constant speed, what has to be true about the tension in the string?
Cnstant Speed means  OLElORbM =0 | so Fret =2,
fension = wﬁ'@ h,
7. If the mass is accelerating up at 1.5 m/s?, what is the tension in the string?
IF SE = mo E-40 = b
& = . = bN ﬁ -
N (4)UAS) = 6N (F= ue 0 |
Numbers 8 to 11 refer to the following diagram.: -
F.=10 N
2.5 kg a

8. What is the force of friction if the acceleration of the block is 4 m/s%?

SFz ma tey: Thet waws NO frictim pide 1

co sz as)) " (1o =0
? [bN £ -
' ZF = (oN F(."-‘0> E'O&‘}
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9. What is the force of friction if the acceleration of the block is 0 m/s??

Since O.=0, ZF =0, whidh myans Frction has 2 caucel out
all ot e DN S LFF sloN |

10. What is the force of friction if the acceleration of the block is 3 m/s??

S Fz= ma —o—>1d S [0-~Fp = +S
sp:-(25)QB) F -
cE-As N Fe - 2.5 N

11. A 125 kg astronaut is at rest in outerspace. She then turns on the booster jets in her space suit

and speeds up to 0.8 m/s in 2.5 seconds.
a. What was her acceleration?
M= (1S kg Ve - V- 0.8-0 0-8 - m
P ' — a : — a - 0(32 z
Coc £ [/ 8= 2. 2.5 /6

V ‘F < 0.3% What was the net force on her?

£=21.65 ¢ E: ma SE: ClZG\(Dc?}Z) LZF: Ho “j

c¢. What was the force of the booster jets on her?

There are NO pther Fwes
‘n i Space, Yo N

12. A 25 kg box initially at rest is pulled to the right with a constant force of 50 N. After 3 seconds,

the box has traveled 7 meters.
a. What was the acceleration of the box?

m=2€ X3 d=tatf vt 7= é&(’:)z +eXD [ a=(se M{S{B
v:= 0 " z -

t = Z S Db. What was the net force on the box?

dzAm sEema ZFe (sXis) [2Fe 389 n)

Fa. - 'SON c. Why is the net force less than the applied force of 50 N?

Mheve must e ome Pction frying o Shp Tebox.

d. What is the force of friction on the box?

Sinte SP-389 N ¢ EF< 50- Fp
side 2

(—‘¥ &—o—> L0 N
50-Fp = 38.9

(Fo = i |
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13. Starting from rest, a 35 kg child is pulled with a constant force of 55 N for 5 seconds. There is
also a constant frictional force of 40 N.

a. What was the net force on the child?

tjoN&—0— G5 N sy SFc6S-4o= 1SN |

m:S’Skj

J- = 0 M/ S b. What was the acceleration of the child?
C

e, © 55N SF=ma 5= (35 [ac 042 ”\/&W

-GS
f_, - B c¢. What was the final speed of the child?

~ =Y4ON
'TL[

vpzat vy V= (043)(5) +0

Answers:

1.a) 40N b)ON c) 0 m/s? 2) 5 m/s? up 3) 2.5 m/s? down 4) Tension > weight
5) Tension < weight 6) Tension = weight 7)46 N 80N

9)10N 100 25N 11.a) 0.32m/s2 b) 40 N c)40N

12. a) 1.56 m/s? b) 38.9 N c) there must be friction d) 11.1N

13.a) 156N b) 0.43 m/s? c)2.14 m/s

[N = [Kg- [ Mr

side 3



