10WP Notes I Vertical Motion Word Problems

[. Review Distance Models: The formula used is: l D=R-T |
= D=distance R= rMode T= +me

= Rate IS o, con stanYT and He “&\LHUV\SL{.T@. is LiNgAe

Example: A car travels at SOmph.

How far will the car travel in 0, 1, 2, 3 b=50T
hours? Complete the table and graph. 1
EQ E D = 20T e The rg\c’f‘iml‘\ip
Time (hrs) 0 1 2 3 B = Ldaar
w100
Distance (miles) -
O |50 00| 1D :
5 s
KTy Distance — Fineo T
RatE — SOmph
Time - 0,1,2,3 hes 0 ' 2 E

Time (hrs)

II. Vertical motion models Ao scrilbes Yhe \A&\q\-ﬂr et a, objeck thot is
Wed v 3 b Was wal v +Scl-$|n"\‘ht

e Equation: H' =<l ?“-i"\/‘r +S (based on units in feet & seconds) Ko
= H= \‘\tigk‘\- a4 He ob jecth (in feed)
= T= j:\rrxg__ “Hao o\o\c,c:‘(- \f\r-‘; been th e ai-(in se.wonda)
= V= TwitaL veerical  velicdyy (i h S+ /Secind)
= §= TuiTtiaw HeEicur Cin £4)
6-(‘0-0'\‘1 —® -|(, takes into account the effect of gravity but ignores other, less
sed $or %\J‘j significant, factors such as air resistance.
= _

o Vertical motion problems do NOT have a co%tant rate and the shape of the
graph is a parabola.
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9 4 Solve Polynomlal Equatlons

in Factored Form

Your Notes
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. Example g

Step 1 Write a model for the water'

Solve a multi-step problem

Fountain A fountain sprays water into the air with an initial
vertical velocity of 20 feet per second. After how many
seconds does it land on the ground?

SoLyf BY FACTORING:

abhove ground.

.
(Medor 2€ D
- -
L] £

h_—16t2+\[t+5 Ver mation model

h=-16t2+ d0t+ O v=do ands= O
\,"l.c"'*_; e\l MAQ 50~ & @ v

h=—162+ 30 ¢——  Simplity.

Step 2 Substitute O+ for h. When the water lands, its
height above the ground is O feet. Solve for .

\:4 -Clo -&ghie;:; T O =-16t2 + ?_oI‘ Substitute O for h.
3 = =iy 4T _-5) Factor right side.

The solution -qT __D or ‘-}T‘-S o Zero-product property

0
t= Omeansthatl. 5/
before the water is (=0 _]or (! =>/4 ) [_7 ‘Solve for {.
sprayed, its height ?ﬁ
above the ground is The water lands on the ground [.ZS seconds after it
0 feet. is sprayed.
k 4 \' 4

/

T=0 seconds i3 The time +he walkr
llﬂi'{'ic“\‘ came OO0t o+ the -Yoon'i'mn

Now Solve with the Quadratic Formula:

A= -l  HB=30 (=0
_____._—-——'—-_'_'___—— W
X= -a0 % \/Huo *%_f(_ﬁ_l__(z)_(_vl_ = 20—+ ‘/L}GE_
2 (-16) — 33
P' / --hﬂ
s =20 F1O - ~20~-209
= e =89

-]



[ K5 Factor ax? + bx + ¢

Goal - Factor trinomials of the form ax? + bx + c.

Your Notes

e e Write and solve a polynomial equation

! Tennis An athlete hits a tennis ball at an initial height of
Kenf1nFo 8 feet and with an initial vertical velocity of 62 feet per
second.

a. Write an equation that gives the height (in feet) of the
ball as a function of the time (in seconds) since it left

: ' the racket.
1 N b. After how many seconds does the ball hit the ground?

Solution
V=028+/s ‘
a. Use the \J a1t eaL Morion Monee to write an equation
T=7 for the height h (in feet) of the ball.

‘ [h = —16t2 + vt + 5 _|&——— Menwriz e
S= 8+ U )

K= o+ (Whea h=-16t2 + (A t+ 3 v=(2 ands= B
o Tai T8 g EQuATm TO SoLu E

‘Hﬁ-l- rwaé}'

b. To find the number of seconds that pass before the
ball lands, find the value of t for which the height SoL\!é 6‘}’

of the ball is © .\Substitute _© for hland solve the
equation for t. FACTo\NG

e.
O =-16t2+ (2 t+ % Substitute © for h. é’/ &=
O == (¥T*-3IT ~Y4) Factorout =2 . CQ*»‘_f‘@- \
— Foemsl o
O = -2 (ST +) ) _T-4 ) < Factor the trinomial.

- R4 :
ET+\ =0 or T -4 =0 Zero-product property
11 pasweZ >
S ) G

C-‘ A negative solution does not make sense in_this situation. )
\lThe'tennis ball hits the ground after 4 Se;t.\
1

af- x=-<,z.-.t43%~w-q(-_m)@) =-(,g._tjﬂasc, .‘__(,_,}__i__*@,g

-

o‘l(“lf-) "'59 - "“59»

A=-lo e
=62 4 X= L=kt
C=% Xz =Glieb =22



m Factor Speclal Products

@oal: - Factor special products.

FEL R 8R Solve a vertical motion problem:

Falllné Object A brick falls off of a building from a height
of 144 feet. After how many seconds does the brick land
on the ground?

Solve by Factoring:

Use the vertical motion model. The brick feil, so its

KeY |NRemaTion ®

44

/“L mtlai vertical velocity is () ). Find the value of time
—— t(m seconds) for which the height h (m feet) is ___.1
— F‘ Prdit) =—leTZ +VTtS & Vertical motion model
L N I = =T > +0T + 144 Substitute values.
N c 0 = “Jeth +1H4
4 ﬁiff;% 0 = =16 ( T2-9 ) Factor out _ —( (.
S= |4l §+ O= =l (T -3 )( T+ 3 ) Difference of two

V=0 %Rkec | v squares

5 =Q  or T-r‘s 0 Zero-product property
g‘ =-‘ B_:j Solve for ¢.

lThe bnck lands on the ground 3secods  after it fal@

L
Now Solve with the Quadratic Formula:
A=<k Bzo Lz
X= -0 2[5 4 (i) (1vd) *me, — o arb
. =i Ho) = 4 —?"a‘
» p T U-Hlo
= '-’b:J



Memorize: W=_ LT 4vT +S

o Che-‘?kpoint
S* Ster¥ing Neight

For the following word problem: ($v)
(a) Sketch and label the graph. Include units and label the variables,
(b) Write the model for height as a function of time using function notation, + =+ #e (sec)
(¢) Use the quadratic formula to solve. Clearly show your work!! R loch
Round solutions to "ONE DECIMALY". Circle your solutions. V= in ‘H? ;i /o )
(d) Answer question in a complete sentence. wE
e s LR EECINN S — = ighd ondhe
: o N h=heg
What If? 3 an athlete . e )

hits the tennis ball with an initial vertical velocity
of 20 feet per second from a height of 6 feet. After
how many seconds does the ball hit the ground?

\Z& _\\{-.-.20-?-\-/5&5 O:—IbT&—F?—OT +06

%:..Z,O C:(O

® A=-lb
‘(T% /\.ﬂ \ano: - X=-q0% \Ffoo -4 (- &)(6)_—
7 +‘qe«6 0 3 (_.”o)

R0 %
X=-20 %754

-32
_““-_-"X-.-Lo—as'

w
X=-20+2% -32

-3 3

. [X=-25] | X=15 |
m Jump Rope A child jumping rope leaves the ground at an initial vertical velomrt)y -

of 8 feet per second. After how many seconds does the child land on the ground? _

V=%$ /sec D= .1gT%4 8T 40

<§§> p=-lb B=F S

THRE BAL Lawgps ON THE
GaouNO AT |.S SEcomos

X=-8 2]04-4 (19(6)
S=0%r B0 4 —— 2 ("'IL\
‘ | . Xe-s[et
| TTHE CwWiLd Lmasﬁ =22
/ e
0.S Secends L X = ~g 46 X= %%
T -33
m-"'_o— ¥ =9




\
The bell Wts %\eé,\wfé “

€l

(B

o= Qb¥r

H:Q'F+

’____________,

"ﬂ'\e é\uer hits The w et

iﬂ o O Seconds

=-_—»--'=‘="h"'-=-= —s S =
e

—————

L)

\.
——

Cliff Dmng A cliff diver jumps from a ledge 96 feet above the ocean with an initial
utfuward velocity of 16 feet per second. How long will it take until the dlver enters
the water?

O=_16T% 46T +95

A=-le B=lo (=90

X =-lo *Jast -4 (1) (90)

a (-16)
A= -~lb ] e400
- 34
/ e
x:ﬂ x:s'-_l___(::-?—g*

-3

G P

‘Tennis Ball For a science experiment, you toss a tennis ball from a height of 32 feet

with an initial upward velocity of 16 feet per second. How long will it take the tenms
ball to reach the ground?

he \V- “o-“r /Sec,\

523354

H=0%+

|
q -+ | Se-(uncsé H

Or;le

4T +32

P‘_J__\\o ‘%:Ho C/= 3;2

/,_’/.
A= —lo * ) ask-4(019) (33
W s B
3 (-10)

et
gz 46 2309




