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E� :KDW�GLVWDQFH�ZLOO�EH�WUDYHOHG�GXULQJ�WKH�ODVW�VHFRQG"�� �

→ General Equation : y It)
= got Vot + Eat

'

→ for US , yo
-

- h
,

Vo - o, a -- -y
→ gits

-
- h- Igt '

by = ly " sect
- y to sell

-

- th - Eglise - ( h - Ig to see5) I
= Eglised

'

= I 19.8 miss) ( I see )
' =49①

We need to find when object hits the ground .

Y It impact ) = h - Igtimpact
' to → timpact = 2ghF

>
0

By =/ yftim.tt - gltimpmt - ill
=/ yltimput- ill = h - Ig ( IZGI - I see )

'

= 44M - I 19.8 miss) ( /4!"jh - I see )
'

= 24.47€
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/LQGD�DQG�0LFKDHO�VZLP�DFURVV�WKH�ULYHU�VWDUWLQJ�DW�SRLQW�$���7KH\�
FDQ�VZLP�ZLWK�WKH�VDPH�VSHHG��Y��ZLWK�UHVSHFW�WR�WKH�ZDWHU���/LQGD�
VZLPV�DORQJ�WKH�VWUDLJKW�OLQH�$%��ZKLOH�0LFKDHO�VZLPV�ZLWK�D�
YHORFLW\�SHUSHQGLFXODU�WR�WKH�ULYHU�DQG�OHWV�WKH�IORZ�WDNH�KLP�WR�
SRLQW�&�VRPH�GLVWDQFH��G � ����P�GRZQVWUHDP���7KH�WLPH�LW�WRRN�
/LQGD��WR�VZLP�IURP�$�WR�%�ZDV��W�$%� ���PLQ���7KH�WLPH�LW�WRRN�
0LFKDHO�WR�VZLP�IURP�$�WR�&�ZDV��W�$&� ���PLQ���
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ay
↳

→ Michaels
'

Velocity vector with respect to the ground is given by : Vma = Tmr + Trig

→ Tmr = Vj , Jr,a = U I ⇒ Fmla = UI + Vig
→ Michael 's Equation of Motion

in X- direction is then ,
Xlt ) = Ut

→ X Hac ) = D= u tac → U - Fac → U=l}z4o°m?÷.!my=¥mls=o2m÷o

→ Similarly , V-- Fac → L= V'tac ( t )

→ Need to eliminate V

→ For Linda : Tha = Vliet Tela → Vile = VIA - T em

→ Tua = Vying , Th ,,z= ? ,
Trig = UK

→ Note : we don't know exact direction of Tun but we do know that I VI. I = V

Hurt = Hua - uit ⇒ v2 -- Veni tu
' HI

→ Now note that Vila . tap =L (2)

→ From ID & 12 )
Ula . tars = Vtac → Vila = taza

,

V

→ Combine this w/ t
w

→ ve. ffa.TV"" → "=u⇒y

→ From l "

L=tac.µj¥÷k=4O#
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��6 �����P����7KH�OHIW�EDQN�LV�+ ���P�KLJKHU�WKDQ�WKH�ULJKW�EDQN��
,I�WKH�LQLWLDO�YHORFLW\�LV�DW�WKH�DQJOH �� �᷍ ���GHJUHHV�WR�WKH�
KRUL]RQWDO��ZKDW�LV�WKH�PLQLPDO�VSHHG�IRU�ZKLFK�WKH�DUURZ�GRHV�
QRW�IDOO�LQWR�WKH�ULYHU��EXW�ODQGV�RQ�WKH�RSSRVLWH�EDQN"� � �

ay

↳

→ We begin with the equations of motion :

{ y
't) = H t Vo Sind t - Igt
Xlt) = Vo cos L t

→ Looking for Vo so that X. Itimpact) = S

→ To do this
, we will eliminate t in the y equation in favor of X

→ t = X

VOID

→ ylxttsl = H t Vo Sind (v.ws#-tzglVotosTY=H-ixtnna-tzglviasI5
→ we are interested in the time when X - S and

y=o. So we replace x→ s
, y → o and solve for Vo

→ O -- Ht xtomx - tzglvsaoa ) -

→ ZGIH + stand = → wY = 2¥ → Vo=/c¥Ia( Ht 2Cook

→Vo=5=68.97m1s*2. cos ' - ( 15in +500m - tan 1*14 ))
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→ W = Oi = Ebt , L = ⑤ = Eb → AT = Rx = Reb = (2 m ) x (252) = 4a- nyse

→ The centripetal acceleration must be included too :

A
c.
= If = W

- R = IZ b
' f Z R

- -
→ Ideal = ✓Aft at = ✓ feats't'RT t (Reb)'

## = 79.95 miss
→ laitotl = ✓(to 12see-42 (Isac 512mL)' + (b) a 12see-4 )

'

= Ul EZ M Isa ) 't He mlsec )
'

w -- O = Ebt ; Integrate on both sides

→ f! doze dt= f! ebt It = Olt ) -0/101 = TIE

→ Xlt) -- ROH) = Ritzbtz
DX = X11 su) - X (Okc ) = Rtb (I see) ' = (2m)z ( 2 sea- Z) ( I say = 2e①

DX

wit!:÷÷÷:÷÷ ""
= 212 Sin ( Itf ( l sect)

→ L= 212in) - Sin (tl2s . (Isaf ) =④
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E� :KDW�LV�WKH�IRUFH�RI�WHQVLRQ�LQ�WKH�URSH�FRQQHFWLQJ�WKH�ER[HV"��

Box 1 : Box 2
,

EN TE En

* . ⇐
Box 1 : I : FT - my cosh = Minx ( t ) Boyz : I : - F

,
+ may cost = Mz ax

12 )

j : -

Migsin L t Fn = o J : FN - mzgsin 2=0

→ add equations Ci ) & K)

Mz - mi ) gawd
-

- em . +my ax → ax=lYmY7gw

From Il ) in the previous pact

→ F- = m, goose + max = mightmtfnj.mn?-,gasx-r--i-2ihnm.:::TO


