IWP Notes Vertical Motion Word Problems

[. Review Distance Models: The formula used is: ] D=R-T L

= D=distance R= (cte T= +me

= Rate IS o, con gtan’t and Hie relciaship. 15 LiNgae

Example: A car travels at 50mph.

How far will the car travel in 0, 1, 2, 3 D=50T

hours? Complete the table and graph. 1
EQ. D=SOT e There\chanship

Time (hrs) 0 1 2 3 s Lwmead
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II. Vertical motion models Aoscribes Yhe height of an objecct thet is
Propelled Inky Wre oiv, bot Was ne Pawer 1o Keep itsel & v e

e Equation: H ==l T Ly VT +S (based on units in feet & seconds) R
* H= Wwelg\Ww¥v o He obiect (in -?ee-&x)

T= +\m}“ “Ho obieck \r\—cs been tn Hhe ain-0in se.w.0nda)

V= T jniTaL VERTIicAL - veldahy (i h S /secimd)

S= _TInimiae HErsur (in £4)

600-53*1 —_— :]_L,_ _takes into account the ef-fcct gf gravity but ignores other, less

ysed S S:,;;L mgmﬁcant,' factors such as air resistance.

o Vertical motion problems do NOT have a coitant rate and the shape of the
graph is a parabola. >
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Solve Polynomlal Equatmns
in Factored Form :

Your Notes @ LIRS 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

K_E\i'_”fo seconds does it land on the ground?

. Solution
Step 1 Write a model for the water's_height above ground.
Cressiri ze >

Lookin S;u/ 'k'wﬂ?. (T)
cé h=—1ﬁt2+.l(t:{-5k/‘_. motion model

h=-16t2+ Jdot+ O v=do ands= O
Vert el Yo 55~ £ Quatien)

i ~46t= 4 Bty $—— Simplity.
% | Step2 Substitute JJ+for h. When the water lands, its

C <= ofk (arosnd) . height above the ground is () feet. Solve for t.
Vv .:.C:o -L(*k‘_iﬁ;; o) Q_ = —16t2 + Z.OT' Substitute O for h.
b 3 0 = -‘-ir( '-iT —-S _Factor right side.

Ghe solution ~yT o p '-ELS‘ O Zero-product property

t = 0 means that

before the wateris [ (=0 }or ( [ - 5/‘! ) ‘Solve for .
sprayed, its height K

above the ground is [ The water lands on the ground |.2S seconds after it‘}

0 feet. is sprayed.
L ) pray
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Factor ax? + bx + ¢

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

Write and solve a polynomial equation

s’

s

- A negative solution does not make sense in this situation.

Tennis An athlete hits a tennis ball at an initial height of
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.

b. After how many seconds does the ball hit the ground?

Solution
a. Use the \J gatt AL Monion Monee  to write an equation

for the height h (in feet) of the ball.
[h = —16t2 + vt + 5_|&——— Menosrize
Y

h=-16t2 + (LA t+ 8 v=_0(2 ands= 9

g EQuUATM TO SoLuE

b. To find the number of seconds that pass before the

ball iands, find the value of t for which the height
of the ball is _© .\Substitute o for hjand solve the
equation for t.

O =-16t2+ (At+ B Substitute O for h.
0 == ($T%-3|T"Y ) Factor out -2 .
O = =4 (ST +) )N T—=Y ) < Factor the trinomial.

s R4 '
ET+\ =0 or T -4 =0 Zero-product property

\lThe tennis ball hits the ground after 4 Sec




9.7 Factor Special Products

:Goal; - Factor special products.

TeTAL e Solve a vertical motion problem:

on the ground?

Solution

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

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

fnitial vertical velocity 1s () ). Find the value of time
&)

t (in seconds) for which the |height h (in feet) is =

|h=—leT® $VT+s |

4 Vertical motion model

O = =IeT*+0T + 144 Substitute values.
O = —leth ¥144
o = =le (T=-9 ) Factor out — (.
O= =l (T =3 )T+3 ) Difference of two
L/”_‘ squares
T-5%5=0 or +3= 0O Zero-product property
@ or @ Solve for {.
L\ The brick lands on the ground 3sewnds  after it falls
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S= Startag height (§4)

. = = 2
Memorrze R= —IETZHVT +S i = he.i%m' on%c..?am‘w"c*

- (=)
Sackion - 2 T=Time (sec) :
_Lo.rM h (‘E\ = ILJ T +VT.+$ V:IGI‘KL\ Ue,-{-\"q;u‘. VC‘OC!""\"
: : ( 34/ sec)
@ Checkpoint Complete the following exercise.
A[ What If? : , } an’ athlete -
hits the tennis ball with an initial vertical velocity v lve

of 20 feet per second from a height of 6 feet. After 0=~ I..Tz'-t- 0T+ L

how many seconds does the ball hit the ground? y
V=20 §+/sec 0= -a(8T% ~joT -5)
- [V o g e
'[c;r 0=-2@T-3)4T+ | )
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Jump Rope A child jumping rope leaves the ground at an initial vertical velocity
of 8 feet per second. After how many seconds does the child land on the ground?

T R
0:_@'&1——'\)
< T =1
—ST=0 AT -1 =
=0 TR
. 5= 0%+ K =o&+ @\WA lends at .S SCCQ-/\AQ

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

the water? J _ - ) ) 2T 16T+ 9
=]
I— (o'?-\-/Sch.m.-.\ W [/T'Z--T- L\
: & ==lelTe2MT=5 )

T+2=0 T-3=0

H=E (he dive~ s vhe weder ot
‘@ ‘Tennis Ball For a science experiment, you toss a tennis ball from a eight of 32 feet 3 secunds.
with an initial upward velocity of 16 feet per second. How long will it take the tennis
ball to reach the ground? ‘ : '

S9c+

‘ ()-—-;—!L;TZ-HLTfsz
. | 6 = =1 (T2 =T=2)
T-2)(T+)
O = -l6 (
5

4| L Ll P,
1 :

H2o %+ The bellits the grcuac" ot

2 3€ Cunds

V= 16 S+/5ec







