N
d
d s = E v=— Units! +
P11-2.1—v=? Notes t t g
Find the speed Find the velocity How far will you drive How long to drive 125 km
travelling40 m travelling 40 m m km
in5s? in5s? at 25? for 15 s? travelling ZSW?
d d 7 d . R
S = ? -t__d v = ? v = g v = ? _ d d
40 0|0 40 t_) j _ v= t v = ?
§=— 1|8 V=7 d 1 =vt 125 d
3|24 @ d d=375m 125 125
4132 15X25=EX15 txzs:TXt t=—
P sy . _
Ob ly! 25t =125
Cligp ovvousy I s 1y LD
gebra —=—

O

Walk 375 m E and then 125 m W in 25 s. Find d, c?, s,and v.

375m d
t

5 e 4
125m g = 500m > oo 250

S

Walk 300 m N and then 400 m E in 25 seconds. Find d, J, s,and v.
400m

d=400+300 s=

c =+/a? + b2 d
300m — 2 2 V=7
00 c=1/300%+ 400 t
= — 500
> s "

km km
Drive 2hrs @ 307 + 3hrs @ 407

N+ | QL

60km 120 km Vi, = deotal ve + v
> teotal U;v = ! ) '
. } 40% 30
d d _ dtotal vE =
v=— v =— Vay = t deorar =00£120 av 2
! " e Gt | i3
d=u d = vt Vaw =5
d=230x%2 d=40x3 km  trotal =2%3 Cannot use formula
Vay = 36—~ a # constant
h
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vf=vi+at

Av_vf—vi REST
=0

At Tt v =

a |a= final — initial

P11-22-a = % Notes

Find "a" if a car gets Find "t" if it takes a boat from Find "v"if a fisha =15 ﬂz
m s

m m _
to39— in3s fT'O?’Yl rest. restto 36— acceleratlng at 95_27 for 13 seconds from rest?

a:ﬁ tlv Av Av Av Av
t oo a=— a=— a=— a=—
39-0 t t t t
a=—5—- 113 36 Av 5_& Av = at
2126 9=— tz? 13 Av=5x13
=130 36 6
=15 tx9=
ObViOUS|y! 9t = 36
v =0 v =39 ot

a=9
Find "a"rr?f a Tarlr)Lit that accelerates Find "v" of a fish get if it accelerates
. m
from8 5 to 24? in 4 seconds. fromrest at 5— for 13 seconds?
s
v OR _—
= At v ve=v; +at a=2L_"%
24-8 =3 vr =0+ 5(13) t
= v s at = ve — v;

a
5=

4-0
‘1
How long to accelerate from

m m m
6— to 18— at 2—2?
S S s

vp =v;t+at

m
How long to accelerate to 10?

m,
fromrest at 2 52

CIZE a:z vf=vl-+at vf:vi+at vf=vl~+at
50 1; 10 =0 + 2t 18=6+ 2t t_Uf—‘Ui
_ 12 = 2t -
- t=— a
tx2 t><t 6110 OR t_18_6
2t =10 _ -
t=— 2

Find the initial velocity of a truck that

How fast does a car get accelerating

m m

reaches 25— acclelerating at 5— in 2 seconds?
s s

m m
at 35—2 from 10? for 6 seconds?
Ve =v; +at vp =v; +at

25='Ui+5(2) yi:yf—at
5-5(2)

v, =104 (3)(6) 25 = v; + 10 2
— —
D LS
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| vf=vi+at|

vf = v} + 2ad

P11-2.2- v = v; + at, vf

Find the Acceleration of a Bear reaching

m
aVelocity of 15; from Rest in 5s?
v=20

N —

= v? + 2ad Notes

How Far did the Bear get in that time?

G=2=D,

g KGR

0|0 vy =v; +at

1|3 v; _ alt vf= v} + 2ad vf = v{ +2ad

2[6 vy 157 =02 +23)d _Yf

3|9 a= 324=0+6d " 2a

4]12 15 324 = 6d g 15
Glisp 7% —2(3
Obviously! @ Algebra @

Isolate 1st

How far does a cheetah get running at

m m
6— accelerates at 3— for 4 s.What is her vs?
s s?

How Far did the Cheetah get in that time?

a=3
v=6 t
2 _ ..2
d=7=148 vi= v} + 2ad vy =vi +2ad
e = 1+ at 182 = 62 + 2(3)d Vr— Wi
F 324 =36 + 6d 2a
d=48m

Find the v of a boat if it accelerates

m m
at 4— from 25— in 125m?
s

v=4v:?
+> [

d =125

vf = v} + 2ad
vf = 25% + 2(4)(125)

vf = v} + 2ad

vp = /vlz + 2ad

Find v; of a whale if it accelerates

m m
at 5—2t0 75 — in60m?
S S

a=5
v=7=709 v=75
| =—> | —
d =60

vf = v} + 2ad vf = v{ + 2ad

75%2= v? + 2(5)(60) [

— 1,2 v; = |vF —2ad
vf = 1625 5625 = v{ + 600 l i
vy =4/25% + 2(4)(125) [EA5E _ —2(5)(60)
i o

64

vfz = v? + 2ad
82 =22+ 2(a)(12)

60 = iia

vf — v;
=4+ 24q =74
82_22

=202
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v]? = v? + 2ad

P11 - 2.3 - Ball Drop Notes |84 =vt+zae?| [ o= v +ar

v; =0 1 1
Ot Ad = v;t + = at? Ad = df —d; Ad:vif‘i‘iatz

1 Ad =0—10.1 1,
101 = 0xF+=(-98) | g —toamp| A4=7%

1
~10.1 = 5 (-98)t?

—10.1 = —4.9t? Down

m 2.06 =12
a=g=-98— : . _
s2 Time to Fall = 1.44s

Velocity before impact | vr = Vperore impact

vf2=vi2+2ad vf=vl-2+2ad Ve = v +at
v? = (0)? + 2(-9.8)(-10.1) v? = 2ad ’ _ at
i e o) S
v = 19796 Uf =+2ad Uf = (—98)(144-)
Rounding!
m
Velocity Before Impact = —14.07? —ve ; Down!
hvst vust avst
v a
10.1
(0,0) t t
v =-98t
a=-98
0.0 (1.44,0)
(1.44,-14.07
m=a=-98 m=0;Aa=0
Obviously! "a" is constant
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P11-2.4-Ball Throw Up from Ground Notes

vy = 0; Max Height vf =v? + 2ad vfz = v? + 2ad
02 =10%+2(-9.8)d 0 =v?+ 2ad
0 =100 —19.6d _U.z

19.6d = "i U d=
= 2(—9.8)
Max Height = 5.1m

To find time, Drop it from Max Height, v; = 0

1 1,
Ad = vit +5 at? Ad=vit+§at

1
—51—/+ (-9.8)?  Ad =at?

—5.1 = —4.9t2

Symmetry Time to Max Height = 1.02s
Vf =V m
v = 10— Velocity Before Impact = —10?

OR

+

hvst
h
(1.02,5.1)
t
(0,0) (2.04,0)

h=—49t% + 10t

Ad = df - di
Ad=0-5.1
_Ad = -5.1m>

Double Time

ttotal = 1.02 X 2

Total Time = 2.04s

Double Time

vy = 0; Max Height vp =v; +at vr = v+ at Up/Down
0=10+(-9.8)t 0=v; +at
t = Vi vust
a
Time to Max Height = 1.02s t=—93 10
Q vi=10= Q= 1025 v =10-98t
1
m = v, —at?
d = 10(1.02) + = (—9.8)(1.02)2
a .
Max Height = 5.1 /
A\ axney m (2.04,—10)
(0,0) >t 1 m=a=-98
a=-9.8 Ad = vt + E“tz Obviously!
1
9.8 > 0= 10t + 5 (-9.8)¢?
Vv 0 = —10t — 4.9¢2 Ad =0 Up/Down
=0;Aa=0 0 = —4.9t(t — 2.04)
"a" is constant
—49t =0 t— 2.0i -— 0
Or Quadform Total Time = 2.04s
v; =10
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P11-2.5-Ball Throw Up from Building Notes

height to rise

51m
—5.1 = —4. 9t2
T f
Qu=o

1
Ad = v;t +5 at?

—101_9/+ (—9.8)t2

10.Im  —10.1 = —4.9¢2
2.06 = t?
t = 1.44s
é t =1.02 + 1.44
hvst .

. (1.02,10.1) OR
O vp =0

(2.46,0)

h=—-49t>+10t+5

m
vi=0—

S

1
Ad = vit+§at2

Ad = (10)(1.02) +%(—9.8)(1.02)2

Up/Down

e Up

v} = v} + 2ad vi =v{ + 2ad
@ 02 = 102 +2(-9.8)d 0 =v} +2ad
0 = 100 — 19.6d g ~vf
19.6d = 100 = 2d
Up ,_ -
— m d
Add original  d =5 +5.1

@=10.1m>  Max Height = 10.1m

Ad=0-5.1

Time to Max Height = 1.02s

Down
Ad =0-—10.1
Ad = —-10.1m

Time to Fall = 1.44s

Add Times

Total Time = 2.46s

Up/Down

v; +at

"+( 9.8)t

v =v;tat

t=—

a
-10

t =

—908
Time to Max Height = 1.02s

1
Ad = v;t +Eat2

1
—-5=10t + E(—9.8)t2
0 =—4.9t%>+10t + 5.0

Ad =0-5.1
Ad = —=5.1m

t =~<ve Total Time = 2.46s

Quadform
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P11 - 2.6 - Ball Thrown Down from Building Notes

= —102 v? = v? + 2ad Ad = dj — d;
S vf = (=10)? +2(-9.8)(-5) |Ad=0-5
v? = 198 Ad = —5m
5m
@ Velocity Before Impact = —14. 1—
=~ m Down
g=—98— f—vl+at

—-14.1=-10+ (—9.8)t
Time in drop = 0.42s -
hvst OR

1
Ad = v;t + = at?

h 2
(0,5) 1
—-5=(-10)xt+ E(—9.8)t2
—5 = —10t — 4.9¢t2
0=—-49t>—-10t+5
t

0.0)  (0.42,0) t>=ve
Time to Fall = 0.42s
_ 2
h=-49t“—-10t+5 Quadform
vy =v; +at

vp = (=10) + (—9.8)(0.42)

Kin Page 7

0,0) —>t¢

(0.42,-14.1)
m=a=-98
Obviously!




+

P11-2.7 - Ball Thrown Straight Out from Building Notes

m
v = 10?

5m

m
e resultant velocity is 14.1— 44.7° below horizon

La §t

5m t =71.01

|Time is the Link Between x and y, Galileo |

hvst

5 h = —4.9t2

t

00 (1.01,0

LogiC «.-o
Equal Horizontal Distances

<

5m

.@ 2 = 0
a* +b*=c? tanf = —
c =+a?+b? a 9.9
= 2 2 0=t -1 2
c=+9.9%+10 an 10>
c=141— g
S
OR =%
cosf
Ad=vit+1at2 v=v;+at Over
1 2 v =at
Ad = 5 at? v = (=9.8)(1.01) dvst
d
w et
- a d =10t
Ad=0-5
Ad = —5m .
0,0)
1
Ad = vt +at? Uy vSt
t Ad = Vl't v,
0(1.01) ca=0
<d=10.1m >
v, US t
- 0,0)
Uy
: Pre Calc 12
v =-9.8t hvsd
h
5 h = —-0.049d% + 5
(1.01,-9.9)
m=a=-98
Obviously! d
0.0) (10.1,0)
— 98"
NG h(t) = —49t% +5 _a
Greater d\? =
Vertical h(d) = —4.9 (E) +5 %
Distances

a(d) = —0.049d? + 5
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P12 - 2.8 - Ball shot Down Angle Notes L

v = hcos0 : .

b et s Big Diagrams!
v = hsinf

v = 105in1

> Or off to side

m
The final resultant velocity is 14.1? 46.6° below @
1
sa=vyetzar  DOWN  w=vta

vp = —2.59 + (—9.8)(0.78)

1
—5=—-2.59t + = (—9.8)t? v, = =259 —7.6

1
0=-2.59t+ E(—9.8)t2 +5

0= —49t2 — 259t +5
| Quadform |

SIS

tanf =

ot

Always Inverse Positive

. +10.2>

a? + b? = ¢? 0
¢ =+a?+ b2 sind = o SOH CAH TOA is
_ 0
c =

J(9.66)24(—10.2)2 o= fairy land and we
" sinf teach you properly
H= +10.2 inTrig 12
6 6 = —46.66°!!!
G = 14.025

Rounding! Or BElOW
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P12 - 2.9 - Projectile Motion Ground Angle Notes

A ball is shot at 50% at an angle of 40° above the horizontal. What is its max "h"? What is its "t" in flight?

What is the "d" the ball travels? Find v,.

Distance in flight = 251 m

v =hsin®
- | e Final Check
v?sin26 Ove I
v = hcosf = T
v = 50cos40 U p/ove r (50)2sin2(40) R = v?sin26
R = 98 g
“o = 251m > Ah =0
U= vp? = v;% + 2ad
—172 vr =v;+at

=5

__Y%
e —(32 1)2 U P a
2(-98)
@ =526mD  Maxheight = 52.6m

1
Ad —vlt+2at2

-

Down Or
Total time in flight:
Ad =dy — d; t=328x%x2
Ad =0—-52.6

Ad = —52.6mD

Distance in flight = 251 m

d
%
t

d=vt
d

iii 3i(6.55)

1
Ad = v;t + Eat2

Double Time
1
0 =32.1t +E(—9.8)t2

Or
0 = —32.1t — 4.9t>

0= —49c(t— 655 U p/DOWﬂ
—49t=0  t_655=0
>

Total Time = 6.55s

Or Quadform/Square Root Method
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P12 -2.10 - Projectile Motion Cliff Angle Notes L

A ball is shot off a 60m cliff at 40% at an angle of 50° from the horizontal. What is its max height? What is its time
time in flight? What is the horizontal distance the ball travels? What is the velocity and angle at impact?

h=7=107.8m A

\4

40

See Below

v =hsin®
v =40sin50

Do Up/Over

Uf—o

vp? 2+ 2ad . v =v; +at
5 Add Cliff
@ U p —(30 6)° i 3+ 60 =00

Max height = 4 Y
= 47 8m

Time to Max Height = 3.1s
Q v; =0 Ad = vt + = at2 % = (0)2+2ald

F vf_\/Z( 9.8)(—107.8)
:

1
Ad = vt + Eatz

O I [ -60 = 306t +%(—9.8)t2
as t =469 +3.1 0 = —4.9t% + 30.6t + 60
Add Times <=7
4  Totaltimein flight: Quadform

v = 25.7 = v==_

: Over a-ioo Up/Down

Or Or Or Or Or Or Or Or 1
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P12 -2.11 - River Boat Current

m m
Nick swims N across a 30 mriver. Nick swims at 4 —in still water.The river flows W at 3 —.
s s

What is Nick's Resultant Velocity?

0
V2 = V7 + v} tand =—
v =42 +32 tanGzE

- 4

3 —
0 =tan~! (Z) dy =30m

6 = 36.9° [EoN]

How far down river
does Nick land?

v, =25

How long does it
take to cross?

dy
= d
Uy j Ux_Tx
t:v—y d —Uxt
y =
30 3(7 5)
4

m
y =30 —>

S

\

What is Nick's

Displacement?
d,* = d? +d3
22. 52 + 302

At what heading should Nick head to arrive directly across the river?

. 9 — O
sin =7
sinf = 3/4
6 = sin™ —

=30m

o
0 =48, 59 48. 590 [WoN]

What is Nick's
Resultant Velocity?

At this heading how long
will it take to cross?

dy
V2 = Ui + Vf vy =4
v, =42 — 32 Y
v, =7 Uy
30

Kin Page 12

m
Uf=3? _%

m

S
What is Nick's
Displacement?

Less than 3
would be too
slow!




