ACCELERATION DUE TO GRAVITY

» Freely falling objecks accelerate downwands.
Measisrement " shew accelecakion as & 9.8 ms=2

If we were to measure velocihes of a fa[l:‘n

obJe‘d:'ai‘ cntervads of 15, we wil 3e€:

t o0 | 2 3 4 3
v O 92 1L 294 302 ms”

recall V; =V, +at

Jhus o.écdemtion when calewlabed s 9 @ms?
dovonward.

. Falling objects are mainl subjeched 1o the
puﬂjgc Jﬂmva’ﬁ. J %43 -
ACLELERATION DUE To GRAVITY is given the

symbot :

 Tts value varies from P.'ace‘to place on
eorth . B |
werldwide averaqe (s 9-8ims
At the Poles”: 9.83 ms";'
At 4he Equator: 478 ms”

o It s usuallj taken as 9.80ms™ for mest
coleulations’

v CGSC o-f—’ bﬂj( threwn up:
ball’s acceleration is 9.8m ¢ whebher
risinj or ‘)cq.“!'n .

© g is 4:mf¢4 downwards
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- FREE FALL MOTION
A stone is dro pped rom Q anBc If & Lakes |
30s to hit dhe waker below, how hghzwas |
the stone above-the waler before telease | |

Solwtton: y
Given t= 30s, V,-- Bms

motion free fll @ =q = 9.8ms"*

Let distance travelled in 2.0s be: ﬁ
assign downward ag tve  we could chaose'l/e

e TS TS

Prowdec’ then o'osetve. appropfld‘l VCd'U'l'S{jﬂS.

f we take up as+ve, then as =9.8,3?
n " " " "'Ve then A=+9. 8"‘.’
s =vit +hat®

For distance btravelled use eqn. wlucla rela}es

posnhem & time olpmd(g "y / b

Le. g.. Vot + Yoo b
(0)(3:05) +k 9. 3ms-*fsos)
= 44 m
Vc'wfé before  hithing water we use
=y, + at V =V, +at
= Oms™ + (4. 8ms‘1)(3'03)
= 2q4 m S-



EXAMPLE
A ball is thrawn uwp with initial sp“dfdf 15.0m/s
and then folls and is caagh* by the persen who

threw .
a;e How high does the ball go?

b) How fast is it aomj the instant bcﬁft Wtis
cawaht? .
¢) How ldnj was’ i the air & -

'“:lu;rélo; ie free -Fn".) a&ﬁoaﬂh with dnﬁcﬂ-'ﬂ& tnitial

conditions.
2. If we choose up as sve ,then V,=*I5m/s
ﬁ Q= ~9.8m/s*
At htjbest‘ Poinf B =0

For upmwl movement A to B

Vg = Final velou"fzj =V ‘
hence , Vy =0 can be used to geb the

Il w:huaf-a.

Jo for part @) we knewo Vv, ;& Q
can use V', v:,._ 20u" heyh}

SO'\HV\J ‘fU" Yye \J;-V.z-:. Om‘s‘-‘liﬂb)z
2q 2(-9-8 m/s®)

b;c baly =*“'5M
gzok ¢ 4o NB. our choice of up as*ve

~ agrees with result .

part b) Rall is caught ob 3_._._0

| usinj same inittal condibions :

Vo= *15.0m/s , a="9% m/s"-l ﬂ.so

ﬂ}l = iw?

P e ——e
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reletionship between Y & Vg s in %= v 2ay
we solve eqn for \p when y=o
Selving this quadrmhec eqn. gields 2 ansyers
 Vp=*5mls & -ismls. Answer is;

- ~18mls represents olownward veloa'éj

 Different approach would be maanhr_.j “the ball as

fuwrﬂ fvcm Bhe 'bhrou.tjln HSm .
'n which case V,=0, ye-lSm ,a= *A8m/s*

Fart ¢) Time of flight .
;:Lse. eqn  which connecks t with what ig
nown. A
l_‘ Y= Vot + !’gdtzJ ::: - il
Find t when y=o | e
D 0 =(15mi)t+ kg (Faamis)t”

‘ ! solving this quo.dmbic. eqn gives t=0
- J 4 t=3.06s
B l k4 L,ﬁ

7 Noke 4 times Yeo, ce ok sturt and end £ fight
V! e o Correck angwer is 3.06s .
2¢ hn

AH-u-nah- solutionfor part e .
Objeck takes precisely as long & fall as i takes
to rise . Eon condition ¢ Y= may. ht a!"B,
drem Y= lgat® sinee Vit eo 130,
We know y=il.5m, @ = ~9.8ms* take a==9
“then a.- -(-9.8m/s*) = 9. 8m/s* Ap e dmy

tup s Jzaﬂ = ‘F;g"fss = 1.53¢ . SRR
' : ' 23
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1 Ate B hall r.s'mj vclcacf{!j Is
| cleereasing at the rate of 4.8ms™>

up to summit.

v 1) At B, velocfﬁ IS momentnrilc, Oms™'

-1 Yo veloc;fj is momsmg atthe
roke &f 98ms*

A [~

777 777 777 T-F we choose U.P as tve -f.hcn

since g is olurld'cd alor.onwafds

then
ALWAYS REMEMBER To K KEEP TRACK
OF SIGNS oF 35, v,&a.. |

F .
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SUMMARY - Free ol mobien

~ Remember o leeep track aj: signs

of c\lsplacement velou!j

aecelerskion
A ccelerakion due o jmvd"_tj is

comsbant , hence motion 13 uni

amlu-ateal
- b cqns OP lmear mokion app'ﬁ
le Y= '&,gt = swhngﬁmmt

2.0 V z V$

2
3.0 . al -"rememb y
v“’ v"+9 lemim?; 'ib‘:
4.0 V;, = V/ "‘ 233 W
50 y = v.;t + 6312 "

o qf up s tve then eqn 3.0is.
Vﬁ- Vo, St



