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Functions and Relations 112 5’ . ‘4 H') .
A Review Activity: Rate of Change C:h (4 ) = I TR REYE F 16
Instructions: -é: O ‘|i'1 {r_}_ _fj'zlr}&;_c_ y ?‘ﬂ
The following assignment is to be completed individually. All work must clearly be shown in the space provided.

The height of a model rocket in metres, t seconds after being launched is modeled by the quadratic function:

A = h(t)=-121* +2641+20

(11

1. Determine the height from which the rocket was initially launched.

[_L?‘ 't{f{.'.‘. .
A [v) E@

2. Determine the average rate of change in the height of the rocket between 4 seconds and 20 seconds. Express
your answer in m/s. Provide a rough sketch that demonstrates what you are actually calculating in terms of a
slope value, [4]

h(v)= 68% m
;‘[LU) > §00 m
Aﬁd( — "_5[1\7/

R

3. Determine the instantaneous rate of change in the height of the rocket 18 seconds after being launched.
Express your solution in m/s. Provide a rough sketch that demonstrates what you are actually calculating in
terms of a slope value.

h(1.9) = Go0,6% »
l[\Uf-‘] - §67 oY




4. Determine the instantaneous rate of change in the height of the rocket 5 seconds before it strikes the ground

during its descent.
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5. Determine when the instantaneous rate of change in the height of the model rocket will be equal to 0 m/fs.
Ocurs @ Fhe mex
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6. Determine the average rate of change in the height of the model rocket as it travels between 1116.25 mon the

way up and 546.25 m on the way down. Express your solution in m/s. 6)
Jil.25= -'J'J'é'z+al'ﬁ"t t20 jt-,a[, L5 = -ttt ralyt tao
01-*f9t1r26trﬁ - Jo% 4 D ~fdt Li YVt -526.25
£= -aed fﬁ‘rtﬁ*-m}(—mﬂrd) £=-26Y* ’:Jz?—‘r'('ﬂ)(‘f“'"’*ﬂ
e R e ———
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Functions and Relations 112 4%
Review Activity: Rate of Change
Instructions:

The following assignment is to be completed individually. All work must clearly be shown in the space provided.

The height of a model rocket in metres, t seconds after being launched is modeled by the quadratic function:
ht)=-13¢ +3121+ 20

1. Determine the height from which the rocket was initially launched. 1]
3 2 )
h(c) = - 12{@+ 312.(0) +2¢
= .2_(,

In:Hatly Jauriched at 20 m

2. Determine the average rate of change in the height of the rocket between 4 seconds and 20 seconds. Express
your answer in mfs. Provide a rough sketch that demonstrates what you are actually calculating in terms of a

slope value, [4]
h(4) = =73(4)5 3/2(%) +20 = 1060 (4.1660)
h(20) =-13(20)* +3l2 (20) +20 - /0€0 (20,1060 )

AROC = m = hlz)-h(4) _ loko ~JOLC G /s

20 -4 ﬁ
1060 / o o ATES
(J;‘
= 3

3. Determine the instantaneous rate of change in the height of the rocket 18 seconds after being launched.
Express your solution in m/s. Provide a rough sketch that demonstrates what you are actually calculating in

terms of a slope value. TR0C (u ;‘}, Secen P (4]

; faYa _

11(17.99) - 43(17.99) # 312 (17.99) +20 = 1425.6
F(18.01) = 73 (150 % 3iz (1§01) 120 =1t22.4
(17.94 125, ¢) TROC =i = hl15.01)-h(17.99)
(15,01 ; F‘F?ﬂi.‘?") 1 5.01-17.99

f427 8 — 1935, 6
T I$wi-17.99

f = = Jedm/s (*I.-.-';t:;nljs )
'6 {e'w.'.'j- T ;.{{if—

m=-15mfs




T
4. Determine the instanlaneous rate of change in the height of the rocket 5 seconds before it strikes the ground E ‘

during its descent. 6] %?
(U hids i *’T"_]“II.LLLF”IL"' 7 = _
wse Guad’ Termula. 2) TROC @ 19 06 secondd)
£ =302 (G- =) (1906, i R
a2 o (19 07,13421%s)
= g1z V95354
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= -3z % 3. k22 T 9.07- /706
=24
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2 oed s~ 5
19,061
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5. Determine when the instantaneous rate of change in the height of the model rocket will be equal to 0 m/s.

(4]
TROC = Om/s at the mMax.muir
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6. Determine the average rate of change in the height of the model rocket as it travels between 1116.25 m on the
way up and 546.25 m on the way down. Express your solution in m/s. (6]

(___..H_ : J116.25 )

(_____ BN S Lo )

h =-15¢2+312¢ +20 h=-13t2+312 L 420

16,25 < -13¢ 2,321 +20
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Functions and Relations 112 6
Review Activity: Rate of Change
e —

Instructions:
The fallowing assignment is to be completed individually. All work must clearly be shown in the space provided.

The height of a model rocket in metres, t seconds after being launched is modeled by the quadratic function:

h(t) = —14t% + 364L + 16
1. Determine the height from which the rocket was initially launched. [1]
—

-"ji (0)= —1#(0)43€H D) +1|

= /{p)""l.

.--"'"-___

2. Determine the average rate of change in the height of the rocket between 4 seconds and 20 seconds. Express
your answer in m/s. Provide a rough sketch that demonstrates what you are actually calculating in terms of a

slope value. Z¥]
.f"jpm A{‘?C = f‘;"—?‘ﬂ-,{b?é r~
pl A Ao i
;[} o - e Sfeo
-‘f"ﬁ"'s-;lf ~
= ST &
= Form/s
—

3. Determine the instantaneous rate of change in the height of the rocket 18 seconds after being launched.
Express your solution in m/s. Provide a rough sketch that demonstrates what you are actually caleulating in
terms of a slope value. (4]

T@c > ACYE - 2011.9C m
Ta1q - 280 o

. 2%
0.2
et L . I
_'_,J._—-""r . ! l%

4. Determine the instantaneous rate of change in the height of the rocket 5 seconds before it strikes the ground



during Its descent. (6]

29 h~ O » L 768 m
e TR
—144*+7% 3 21,33 —
{= 36¥? V3o " A1) (/ _ 9251 ™Ys
______._.————-—'_'-— =
?{"‘“’f} g/d"‘""_—-_-
_ ¥ £ 365 22T
t -r———r-'——_ﬂ
E= A6 u?’J-P-:
h
Js ks

z_l,ll:l; ‘,uf-,'lf_ ,7&.5-

5. Determine when the instantaneous rate of change in the height of the model rocket will be equal to 0 m/s.

mgafﬁﬁ'o (4]
T WD\t (2264 05 +16 #2360
W)= 77 ({-13Y"+ 3382
V(73 23%2)

TR =U"™h (@ -/: /3 ,,Cecencjf

_,______._-——-'-"_'-____ T T



G. Determine the average rate of change in the height of the model rocket as it travels between 1116.25 m on the

way up and 546.25 m on the way down. Express your solution in m/s. (6]
~PHE P IBEE Hles bRl LIV PR b 5625
g B - #0 D Lt 436vg 530 A5=0
= 03

{= 3e¥2 sy X ss) L=~ wi;‘g-«

2{-!“) -

. 5pec
£= ~Ber? 266237 £ 27 Feee o |- 500
-1

P=14

La 2L 550 OF . 2

ARc - 116255 #6. 2 1o
____..---"__'_"_'"_.'L
5 65— A+5 &

YA R
Arc



Functions and Relations 112
Review Aclivity: Rate of Change

v/

Instructions:
The following assignment is to be completed individually. All work must clearly be shown in the space provided.

The height of a model rocket in metres, ¢ seconds after being launched is modeled by the quadratic function:
A(t) = —15t% + 360t + 40

1. Determine the height from which the rocket was initially launched. [1]
I (0)= /5 (0)™F 36CLL)3 ¥

- S0 1
—

2. Determine the average rate of change in the height of the rocket between 4 seconds and 20 seconds. Express
your answer in m/s, Provide a rough sketch that demonstrates what you are actually calculating in terms of a
slope value. [4]

Agc: {290 ~12gd
Ll a4 ks
Yy — 20 C&¢
O /s

—_—

3. Determine the instantaneous rate of change in the height of the rocket 18 seconds after being launched.
Express your salution in m/s. Provide a rough sketch that demonstrates what you are actually calculating in
terms of a slope value. [4]

= /bt 95-7677 85 )
/4 | /;wf. g5 Fices LGS (ETE VS M o

/80 — 179 &2¢
/7.9 [1677vs

= - /80 m/s /

!-'-"_-'-_-_-_____

10



4, Determine the instantaneous rate of change in the height of the rocket 5 seconds hefare it strikes the ground
during its descent. [B]

jrnw,l - o A0

_,541_,;55% #40=0
é ENSAE #(+15)(¥9)
- f‘——_—‘__——_t-——
1{'-(5\] -7

, 3(2. 519
oo 260
g

TRCs 1137 5071495 85 .
SH TR

L~ 81 sae LELTDHE
Ve B = - /7 /0 L

/(\ L= 191/ 5RC |
e w0 <7330t

5. Determine when the instantaneous rate of change in the height of the model rocket will be equal to 0 m/s.

75 O"’/f ¥ VE'I’"L!)J 4]
o h(4)° a,'fﬁ*'ui‘f“{ #149) #7042160

T R
v (A 2200)

me?

s O (D /9 fovdS
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6. Determine the average rate of change in the height of the model racket as it travels between 1116.25 m on the

way up and 546.25 m on the way down. Express your solution in m/s. (8]
)5 Ikt A ¥OS(ME2S _ 4 3ot #S0= 57625
G4 3ot ~I6Te- 25 =0 54T #360¢ ~ 506,25 O

=30t 255 £ =-36c 35
~—30 3

; _ga ke § )5Re
f,gopﬁfg:q(_, % 3-5;1331{. ‘LL 23 ML g

é_zj'—g'?ténz,;- ”~

= [/
AEC 5 5 - 22 6 s5ecC
- _30m/s

L
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Basic Forms

/r"dx: 1 T
n+1
/ld:p:lnx

T
/udv:uvf/vdu
1
/ax—&—bd‘ri

Integrals of Rational Functions

/ 1 do — — 1
(x4+a)2 " z4a

/(era)"da: = M

n-+1
n, (x4 a)" ™ ((n+ 1)z —a)
/x(w—l—a) dx = CERICED)

n+1

1ln|a;t + b
a

+ecn#—1

/ #d:r =tan 'z
14+ 22

1 1
2 = —tan = —
a?+z a a

=
[
/ 1

T
———dr=x—atan” ~ —
2 a
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2+

1 1
/a2+x2d1’=§x — 50 *In|a® + z°|
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T 1 2
T de=_1 b
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_ b tan—! 2ax + b
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Integrals with Roots
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1
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(15)

/\/de:—m—atan_l% (24)

Table of Integrals®

/ P =+vaz(a+z)—aln[Vz+Vz+a] (25)
/x\/ax + bdx = 152 5 (—2b° + abz + 3a*z*)Vazx + b (26)
a

/

1
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1 1
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T
————dr = /2?2 £ a? 34
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x 1 15
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T 1
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/ dx _ T (41)
(a2 +22)32  a2\/a? + 22

Integrals with Logarithms

/ln ardr =zxlnar — x (42)
Inar , 1 2
/ - dr = 5 (Inax) (43)
b
In(az + b)dz = [z + " In(az +b) —xz,a #0 (44)
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2 2 2 2 T+ a
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2
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Integrals with Exponentials
/e”dw = le” (50)
T a
/\/Eeaxdx = l\/ie'“r + W erf (iv/az)
a 2a3/2
where erf(z / 4t 51
=7 (51)
/megcdm =(z—1)e" (52)
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/x2ezd1: = (x2 —2z+2)e” (54)
2
2 ll‘L x 2 2 ax
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Integrals with Trigonometric Functions

/sin azdx = 1 cos ax (63)
a
/sin2 axds = = — sin 20 (64)
2 4a
/sin" azdx =
1 11-n3
— Ecosax o Fy {5, 5 Q’COS ar (65)
. 3 _ 3cosaxr | cos3ax
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2 4a
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- 74
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3a
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— 76
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-8 32a
/tan ardr = —2 In cos ax (78)
/tan2 ardr = —x + 2 tan ax (79)
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n+1 n+3 2
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2 2
1 1
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a 2a
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1
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5 1 1
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1
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n
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2 1
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a

5 1 1
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1
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Products of Trigonometric Functions and
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1 x
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2
a a
2 2 .
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a a
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2x sin ax
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1
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bz . _ 1
e " sinaxdr =
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(102)
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(104)
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@ 1 . .
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/aze cosxdr = 3¢ (xcosz —sinz +zsinz)  (109)
Integrals of Hyperbolic Functions
1 .
/cosh ardr = - sinh ax (110)
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2z (111)
€ + z a=1b
4a 2
. 1
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a

/ sinh ax cosh bxdx = #(12 [b cosh bx sinh ax

b2_

—a cosh ax sinh bx] (121)
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