P12 Unit 2 — Newton, Friction, Gravity — Worksheet #1 @M
Name:

1. Weight is measured in and also called

2. If you go to the moon, which changes, mass o

; malE,
3. The two names for “g” are . .. mass i The amomt ﬂ7() /5
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4 \Write out Newton’s three laws. If you can’t remember them Google is your friend.

Approx. .

5. The coefficient of friction usually has a range of gool — D A% The coefficient
of friction represents ...

Slippery surfaces have a coefficient around _’f’_""ﬁﬁ_’__

and grippy surfaces have a
coefficient of around high 0.3 ‘plu{ .
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6. Calculate your weight in Newtons.
Take your made up weight in pounds, divide by 2.2 to get kilograms.

Multiply by 9.8 to get Newtons. Show your calculations.

7. Weight 5 common objects in pounds or grams or kilograms and then calculate the
weight in Newtons. Show your calculations for each object. Two need to be smaller than
a loaf of bread, one needs to be bigger than you.
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8. Take a book, find on in the classroom. Find a force scale, use a loop of string and drag
the book across the desk at a steady speed, this is your force of friction. Weigh the book,
this is your Fg. Calculate the coefficient of friction.

* Next take a piece of paper and put it under the book, re test for a new force of friction and
re calculate the coefficient of friction. Show all your working.

9. A 34 kg block is pulled across a desk at a by a 240 N to the right. The coefficient of

friction is 0.22. ‘(q;fl%lilatG the acceleration. @ Fm;-rz 240 - 73 Zol = [46, 696
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@ B=rh ”/‘"%'c’éaa}(333,©7 23.304

10. A 12 kg block is pulled across a desk with a 85 N force. The block accelerates at 2.6
m/s?. Find the force of friction on the block and the coefficient of friction.




1200 n’j

N
11. A car travelling at 22 m/s slams on it brakes and comes to rest in 76 m. Find the
friction force needed to cause this acceleration. Find the coefficient of friction required.
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12. A 5 kg block is pulled to the right by a 44 N force angled at 26 degrees above the
horizon. Calculate the acceleration. g4y
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13. A 3 kg block is pulled to the right by a 36 N force angled at 35 degrees above the

horizon. The coefficient of friction is 0.24. Calculate the acceleration of the block. N,
%6
@ F;(:’S(OCOSSS_"'&M'QHN F3=3653/\3§ | K)?/f_pe
= 3D.6YTN “"
B Fy=mq()(*0)=2V

@ Fup: Fo‘OV”
F4 Ry B F ~sty=m 5 =(a4)(x.2514 = 2100w,
Fy =44~ a0.641 © Fope= B - F=20.491- Ao =3 1389

= §351AV
@ a""i’—gj '-'—ﬁ'}_aj— =13 m/™
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14. A 6 kg block is pulled to the right by a 36 N force angled at 35 degrees above the
horizon. The coefficient of friction is 0.78. Calculate the acceleration of the block.

%
() Fy = mg=588N e
= - = 20,6499 M
Fy= 36 cos 35°= ALHBIN I:‘j =34 510 35
@ F=T  Fig=Fia @ Fs=mb= (18 (38.09) = 21997 H
Fo+F, >F5 . .,
J ‘ Fo oo no VET FoicE .- actl=0 !
20,644 + B =548 @ nf{:? x Se N
5:3?’5‘.!5/N

15. A 689 kg rocket sitting on the launch pad has thrust of 6000 N. Find the acceleration
of the rocket.

Choo ﬂo‘{’ eﬂoujh +M L g&‘} OFF
Ia,unclt ﬂﬂdl'

S\= (1544 N
Fﬂ”“ﬂ{éﬂ)@x) 15

16. A 88 kg missile needs to have an acceleration upwards of 78 m/s?. Find the required

thrust.
it ™! ,
Th %ﬂ; M>@3)(73>: I N
- T @ F/\ET = T;\rws“F - 6’
- Y
0 Fﬂff"‘f)/ f@aﬂ N Thrast= 331N

17. A 70 kg person riding in an elevator is standing on a scale. When the elevator starts
to move the scale reads 600 N. Calculate the acceleration of the elevator.

ﬂ:éobl\) @ E\W"éZ%'éw r/g&A/
=1 3 o= e goo 1.3 mpm
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18. A 6 kg block is sitting on a slope tilted up at 55 degrees with no friction present.

Calculate the acceleration of the block.
h

@ F,- (58.3)sia57= 48,166V = Fgr

@ a:fy - 4%.166 ;3.033_%\_‘
m b
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19. A 18 kg block is sitting on a slope tilted up at 35 degrees with a coefficient of friction
of 0.14. Calculate the acceleration of the block. @ F:“ ‘Q%"’l) $in35=(01.18 N

\
- [
= 20,334 N L/(

1 UN
75° QX‘ 15
7 \gl @ FMET"' U F‘f ‘O‘ l? 9133,9/"{
@ 0s q gomls \ - 40.4951V

20. A 18 kg block is sitting on a slope tilted up at 45 degrees with a coefficient of friction
of 0.87. Calculate the acceleration of the block. F, = I36H 5iads°® = |2Y. 5N

® Fp=mhi= (59047 > Fo=1au 33V

= ID?.SQM /
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21. A 4 kg block is sitting on a flat frictionless table and attached to a 5 kg block hanging
over a table. Calculate the acceleration of the system and the tension in the cord.

&

Tenston '—"7‘) ook @ o/ mass- @
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[T- 2184

22. A 5 kg block is sitting on a flat table with a coefficient of friction of 0.35, a 4 kg block is
hanging over the table and is attached by a light cord. Calculate the acceleration of the
system and the tension in the cord.

- pFi=HW @ FM€T~5°IQ-I‘1‘IS
5 4| I —p A = AA.05 N
‘,F 3205 S mpp
VE 249 © a=Ffy - A %mg
I 0

Tensoq =/ Lot @ oremsy
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3qn2 = cbs

=39.3-T

FNET
= 37.3- 187 -
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23.A8 kg block is sitting on a table titled up at angle of 20 degrees with a coefficient of
friction of 0.35, a 18 kg block is hanging over the table and is attached by a light cord.
Calculate the acceleratlon of the system and the tension in the cord.

@ = 76:1) s 80" = 6. AERY
- &6’,‘0 (o5 A= 36N

/NF (3@(?3 é.}o =5.785 N

O Fr + Fu
() Fuer= 7.4 - a5, F95 + 2651

| Fﬁg,?{,."ﬂ\) — | F% Y3 v

(5) a=Fu o [FET> _ 6u3Amfs
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24. A 2 kg block is sitfing on a flat table with a coefficient of friction of 0.25, a 4 kg block is
on another table tilted up at 60 degrees and is attached by a light cord. Calculate the
acceleration of the system and the tension in the cord.

@ fi= _§9.2)(smeo?) =334V
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