MHF 4U — Advanced Functions June 2008.
COURSE REVIEW

Transformations:
1) State the transformation(s) that each function has undergone. Then state the transformations in
function and in mapping notation.

a) y =—1+/3(x=7) , base function: f(x)= Jx

V. (,OMpressta\« é\j a 4&,5{\;(94 l_(
retlechon  along Tl w—asis 3*—’7'14(3“4))
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U ocompression by o fache 3 o=(57 5y
. ""fﬁ.r\&[&{\m\ + ’ﬂxe_ rUH— Founhy

b) y=3(4- x)3 — 6, base function: f(x) =3

j:S(-—xf‘Qg'é

Y =3 [rex-al' -
V. sheedel \93 a bt o& 3

fﬂﬂzc#\w\ clon T j,am‘&
4 skt ek o uaR Lo (-x+4 3y~
V., Translad: 6 vk Aown
¢) y=-3(4)", compare to f(x)=(4)"
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A

Ma,,alo.\,j rvo‘iu‘h\’h (X,:P"'?('X*l‘// '335

d) y =1log(-x), compare to f(x)=1log(x)

re%‘(p,c{w‘av\ &Lyj 'ﬂ«a j~&>ds
%’\cjr. V\»O‘l'&d'\m \ kj = ‘Q(dx>
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e) y= _zcosé[g_g}r 1, compare to f(0)= cos(é’)
ceble chon « fhe >x-axs
Vv, 54{@-!@('\ L)j oo \Cnvckr 0162
W S'}*{‘e/“‘f/L IO,j o \Lavc{‘w OF&

V. SL\,\Q“' U/O i\JAA/
fack  notation: 1= -2 F(4Co-z))+1

maﬂo‘\,j nobabing (x‘jB—) ( 3x +Z’£) 'ljf‘>

2) The graph of f(x)=x" is horizontally stretched by a factor of 2, reflected in the y-axis, and shifted up
5 units. Find the equation of the transformed function.

Hi S{YL{T/L\ & ‘Qv(,“’\}r cg 2
re GlLM T j' axvs
shifled o 5 un

SRS nole Aliy wovld L fle
47 SN Samt jf‘?"k “
- ‘lx)ﬁ_(.f __\/XHTS_
4= (2 1= 7%

Inverses:

3) Determine the inverse of each of the following. State if the invese is not a function and state any
restrictions.

a) y=x"-10 b) f(x)=2x+1

. = 2
inverse:  XT \jl"o & j o
e e averse x> 24 %]
- = 2
t X [J]: j x 3

D Axlx o x 612}

,fa(f_’f:lj
2 ya

Loy = £
2 -

-
. 2% laverse i
JZ)c’fYK; gs( '(Lo, 'uuﬂrs‘z. -l’n la-v D‘P-(x(xem] N (\*G{—.
o dnet Dor-‘s.m( 1£x( x 20, xei ]
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c) y=x+3—1 d) y=1log, x
TAverse ! x- _1_ -«
=
x4+ | = L.
Uﬂ
Lj + 3 - J
x|
AV Sl X = los.l Lﬁ
j;._L.—j
AT L
o= 2 =
Con= -3 < i}
x4 2 =& X

& yr= Log (xo7)

it

3
£00 = Loy G2

,(’ng (’('7'> +4

TLL inverse i & £
Dpﬁfx(X7% xe RJ

4) Sketch the inverse of the following functions on the same axes
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5) Sketch f(x)=(x— 2)2 and its inverse. What would the domain have to be so that the inverse is a

function?
£z (x-2)"
X- D;,f{x(xzo/xem}
. . S et »vrrse s q”f;cf‘.
p, S D{,‘«{VIX:O/ > et |
ya .
L 5.0 ﬂ-u-:{’ pverse, s ”\L‘M—'

Functions, properties and their graphs:

6) Given the graph of y = f(x) shown on the right,
state the intervals of x for which
(a) the function is decreasing

(b) the function is concave up

a) "\'\J’ %
b) L.+ 5

0(6(,(‘.1 -3 < x|

(. ({Oulr\.‘ x <7

A 4

7) For the following graph, state the number of turning points, the number of inflection points, and the

intervals of increase and decrease:

3 drninag p‘!'g C2max  and
Ay ol mHechms

LJ Yo()u
T/‘\,C{‘, 'X{I".S—‘ o~ O<>(< 13
decr. “Le< << O oy
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2x°+x-3
8) Which graph best matches the equation: y = r T,

X —4x+3
5_-
T 5 1 101
SO el I i S

i 5

T -5 E—— :
1 ) 10

_5-- [\ i

Pz "¢
7) j— LAx% 43 —3 Ve 3 -2
— \ 4
2
X T=4+3 P oy

feche o deRemine 2205 VA hols, oA
Y = (25 +3) (x<7)

(3= 3) Ce= )
j = 2)(-«’3, > Z )
x—-3
Luo(e at = |
h(’ X:l
2 (1) +3
=53
- -5
J = z
. -5
LVO(L (l/ :)

VA, Lt x-3=0
X =3

Z0 Lt 2x+3 =0

25 =73
o T3
2

l"A’ @.741\.2\ \o(;jra){:{
S v Col Y,

‘3 SO
TLL)Q lo,f\:),oL(’b‘f’-S }'V\.L'C(’E(r\ /n-:; 3ﬂjrayol\

MHEF 4U Course Review Page 5 of 31.



9) Sketch each of the following functions labelling: intercepts and asymptotes and stating the domain
a) y=—(x+2)’

< Special Gl e, o MJMWL@J&
= -ve lead coeft .Y
S AS X =0, —> —o0
= shifkd H 2 vk
>r MO - -2./ F’{' O‘( 'L\{(l‘{\\)\z\
-k Yot J:o) «jv‘mf. C&#»«w)
0= ~(x+2) 3:“(2)5
O = (wr2)’ y= -8
o'z x+1
O = x+2
-2 X
b) y=(x—3)*(x* —4x-7)
- V‘Lr%c,, re 453*\’*}0;@4@'
= Yve lead cockk

= = o
'945X790137

= DR ot )(:S/ furn\\-\j pf‘
st (L4 -j-:o)

Q(-S)L:c X tsx-Fzo b

-2
¥ =3 > - "Itm

2
x2 532 b
ac= .32
3—.\\' (Lot ’(303 v
= (-9°(-%)
L‘S_ -2 D‘—(X(xellz}

q =
¢) y=x*+2x> +x* +2x
e
S rve lad  coeft
Lt x=eg T
x—ink (b y=0)
0= x{x3+2xr+ X-rl)
0 = x ] x(wer2)+1(x+D)]
0 = Y(x-tl)(x’“rl)

3('-0! X = -2 o v eal sa!"“
b (4t >=o
4 )

Lj-:_o
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_x2+3

d X)=
) f(x) -~
d) $oo_ x*+3
>+
= catinal Bt
= o NV LDv- 0(( U(Lw
3 c‘ej X m)ﬂfa 7 J .
: Lo 04
J

©eads in QT

xF+3 =0
R
o {\(;Ll ol =

Jono e et

e) f(x)=1log(x+2)
Te) A= E»’J (+2)

= (on«.r&er:L LUP: VA

= § ;le(’ht L.(?L Zu/'l:k
Xt (& &3‘-‘9)

0= QOJ (~+2)
& (00 xe L
I = x+7
“ =

Y- ({ihees)

‘j: aecjj L
\3% 0. 30i0
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f) f(x)=3-5"+4

7 tgasehad  fuck HA

5 v shrekh 53“‘ bk of 3

- W%&J\'w\ Ct(,zv\

\j \ - AXTY
7 voshlt Up 1o
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x -t VA et (x-4) =0
et —1Oxt10 T o x = 4 DX
(o = le )
J,oalrowes e
[ = [y OLirec”‘\'M
jﬂ:ﬁ{ ZHF e H A -0 (,Qa&&;
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() |
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8 e I 14
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b
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_x2+4

h) £ (x)
x*—4
l'\) {?Lx) = >y
x4t o
> rathoed Ak vk bl x*=4=0
— yl.:j *nua—Lra‘}'\)r = LIJZJ L‘Qr\ﬁ»{,,m‘j'w )(:4; 2
. SO HRA
— e \ad csebf HA = coelf '.'ofojmjml
A’! e—»\v(s dj: _ (
b b x Py To ;1‘
no ol & :
R ! f
o) = ﬁ«w-’/ |thL
i) y:2sin(6—j)+l
. - At =to)
= sine dneF x et (L j {
o o = QSM((}_%,)"I
- AM\P. -{ = lS\\A(B‘Z;
[ )
¢ ¢ - - s (e-17)
V. Lsp = | & . 7
Peprod = 27 let B = e
Lz osw B,
_ 2
Y- (Lt o=2) T = B,
®
- NELAR N _ _
‘j— 23\«( ;,) 8, :7+% B,= 2,»%
= T % - I A
3 @l JZ - A 92. 'z - ¢
4="" & - T4 .7 Uz . z
A b= % "2
= e - 194 o - ’_ﬂ
_ i ez
-
\ ] /\ . o o
T S :
-2 : 93 = ’gt z n OL—_%Ziznll
D {xlxelR]
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j) y=tan20-1
D 4= da~n 208
23 et QM}/ VA

A

2

= Pemod *
VsL\H’ Aow n l
(3—»/\} (L"‘ @:O>
(J = *‘Z\/\ 0 - /

3:”(

DT{x] x F %ﬂ'"ﬂ,

k) y= O.SSec(H—i— Zj

— {e::zm‘\' 4»@4’,

~7 retyoro cal of covme

— A"‘"P nﬂlraff’lunue/
skt 0 g

Lﬁﬂn\’ Llek 9:0)
\3:

= O.

0.5 sec C%/)

“A

r
S

1)

c.c £ s

)(-\A‘\' L(z‘} :3)
o= bon 26~/
|~ =~ 20
Lb 8229
\—:_‘\TV\ )3
— _ 5—7
Tk P
T =0, 0, - 57
g g .
Z:nt =6 o, =%Fx %
Vi 4;~r3s}m\ 2]
VA X:ﬁ
H&»w)oreasﬁ'\f\
T“ ’V:ﬂ
Y
ne, xe!RJ

ao-amd (Lt j:O)
o= 0.5 sec (Gf:E)
0= sec (e}f_g)

o - |

C,os(9+_tz)
Cos (@+g) — u~de k.
ot possible,
VA kv j:;e_cé
WL\L\_\ 9'— J% t_ r\rﬁ
(zeros o 47 ws o)
Hosheld e Z

Y
*VA» G;ZL———Eﬁr\r
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10) Analyze and sketch the following, using intercepts, asymptotes, and end behaviours:

B 3x* +10x% + 3x
XX +5x+6

zeros led 5’(3+IOX1+3X:O VA bt x%Skebzo

x (3x*+10x+3) =0

5 (3t (x+3) =0

(> +

D+

=3, w¥="7

7

X=9, = '3" ENER VA
. . 5 Sowt &S 2R
yoind e o & hele
4= hole: = X(3xrt)
¢ \j Xt L
3 =0 j = T-“S:— g)
3% —§ -
0.4 _m‘3x3f/0*«1'+3x—+0 j;‘lﬂ
Grins) | ] (7372
“Sxt+3xt0 |
—(~5x?-25%-30) |
28x+30 |
O.A 4= 3x-5 = ﬂ__g;_g
P o
= |
/\X{L
VA
11) A polynomial of degree 5 has a negative leading coefficient.
a) How many turning points could the polynomial have?
b) How many zeros could the function have?
¢) Describe the end behaviour.
d) Sketch two possible graphs, each passing through the point ( 1, —2).
I Pob ol [/(Qj‘ s
= n= s
&) max # of ‘l\/rn.\\«j ,oJrs —n—/
=4
' O/ '2‘ Oy ‘1 ‘f'\lfnh\ Pt 3
L) max # ok 2LroS = odd J.Lj
T 7
B oS 12389 oS =
z
Q) —ve lad el . aS x =0, t) 2 T | v
oil dz\‘l AS > —o0, j—%oo Z‘% GinSwilr S
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Symmetry:
12) Determine whether each of the following functions is even, odd, or neither. Justify your answer.

a)
0
i ) K
E .k il 1 2 3 4 &8
= £(-x) o
ol )
- f(~x) = - ‘p(x) S odd &mL
b)
il b) T
4: K
e ’/\4 2 N
: ‘@[-x) "‘C(x)
f y
<} Yoot Fex) Feo e e L reidloy o d ot
=l & ven
c)
‘.:|.
o}
e W e s e
E i .o :k]: 34 E
of
_13: ‘G(')O = 'p(,)ﬂ PR ‘L\L'IL {‘3 2vein
d) fix) =3x" + 4 e) flx) =-3x" +x
d) Gxy 2 3x2e &) $x) = -3x% ;1 x

Fox) = 36 + ()

-F(-»() = 3 X3 - X

£-% = 3¢»"+4

$-x) = 3x*+¥4
- £ - (’3>(3+><)

L-x) = 4=
© Rt is even oo = 3o
-fx = FZ—X)
Sooodd fg«c‘/‘

MHEF 4U Course Review Page 12 of 31.



f) f(x)=tanx g2) y=3"+1
-C) ‘ﬁ'()():‘)"aw\x assvaae xe QT x
G 53) U =3 1
(=) = fan (">(/) -x € QLY let 3: o)
don rabio g $ex) = 3*+’ ‘G(-x)iﬂcb«)
£enz dax  —vem QI S 0 ¢ - foo
-4 = - tan x fon = —éXﬂ) fohaet s nedler odd mav even
- Lo = £ 00 edd fnct ~fon = =37y
h) f(x)=3logx—1 )y= 21
x —
gy Hx):&&jx—l D)) v - .
, x-y
Ag:(‘)() = 3 ﬁij L_X) -' ]@“—‘ j = ]Q(X)=
‘9(%):'<3/Z0\]’(—’> f-ex) :_‘/"—
“hex) = ~3loyx 1 Cx)-
\] Q(-X): R
fe # Fr0) x*-d
£(-%) + "‘F(X) L= = ‘FC")
5t nedlae odd o even ha b s even
. X —x _ sin x
) flx)=2"+2 k) )=,
(use combinations of functions to justify)
J\ fexy = 2%+277 K) 400 oS>
X —(=x) x -y
‘(;(-)()‘2_ +2x L\'S:SD’\Y 7 a,\pda(q&p‘i'-
%(—X)I 2 -+ 2 ~ 224 s an evan“rw(ffj‘

g e s Commitative
femz2"t 2
£ (=) = Fx)
S haet s even
D f(x)=x logx
(use combinations of functions to justify)

ﬂ) ‘?‘(X)‘—?C 2/0 >

‘j: X 08 QA op{p( ‘ic“’
= Log x 3 raifler odd
]

Ny 8 S

ﬂ‘i F(oﬂ('\"+ mcam
@o(A QNO( A Au&

s N«\/n'\l-f
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Rates of Change:

13) The position in kilometres of a particle at t hours is given by d(f)=1> —12¢* + 34t + 75, where 1 > 0.
a) What is the initial position of the particle?
b) What is the particle’s average velocity from 3 hours to 5 hours?
¢) What is the particle’s instantaneous velocity at 7 hours?

0\-) ]ﬂl‘]"[av( )005‘,‘)""0‘/\ =7 %:O
ALo) = 5
7L€, A/\t%\“—l oS "l\a\/\ s 5 ks

k) a\j. \/c’fj Z av4 R.C o die)

ol o A
a\j ve j 3

¥o~ 74

I

ou/j, /e’j

'S 13 / h 7.
14) Find the slope of the secant of y =2" —3 that passes through the points where x =-3 and x=1.
3 = 27=3
Msece = .AA
4%
= (=3)
z T+ 2825
—_———
q
= 0.4%
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0.4t
(03r+2)*"
C is measured in milligrams per cubic centimetre and ¢ is the time in hours after the medicine was

taken. Determine:

a) the concentration in the bloodstream 3 hours after the medicine was taken.

b) the average rate at which the concentration is decreasing from 4 hours after taking the medicine to
7 hours after taking the medicine.

¢) the instantaneous rate of change for the concentration 2 hours after the medicine was taken.

Interpret the meaning of your answer.

15) The concentration of medicine in a patient’s bloodstream is given by C(r)= t 20, where

) C (5): 0.4(3)
[(0.3)(3) +2]°
C (3)=0.04992
A-F{(f 3 hes, Tlecome. 15 0.049 2 mj/(m‘J

b) a/\j. Ro C - Al ct)
At
avqg. Ro(C = __C_C_i—_é_(‘/_)_
J F-q
&vyg. Ro( - 0.0406 — 0.04 8%
N N
“"j Ro C L -0.002%

Rol of 0:0027 ”‘j/éms/'/\r.

/rLL con C. I3 O(LC/‘, 6\} Qi Q«-(T

(.14 o 045°45)
(2.0 0,045\ (2 0. o4 §2)
| 0.0462) (X 0.0455)

The inst RoC is appeod.
s intreasig slrﬁm"Ly.

Tle comc.

0. oo.?-n:j/c»?/hr.

16) Complete the table
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Solving Equations/inequalities:
17) Determine the solution(s) of:

a) 349 =7(1.49)"

) o) 349=7CL49)”
7

7

uy, g5l = .91 x
=> Lo . 49.85H = x

Qog 45857 ~
Lo .49
.80 £ x

c) 7 =3""

o Y—. L__
4= 1033; =~ xAe

b) log, 8 =3log, x—log, 3
b) Boj} X:gbjzse - Aoy 3
JZUL § = ﬂojlxgllfjl-f
£= fﬂj; (’Z‘(‘)
&3

Lo
J
= g
3
24 = X7

a9 = X

2,88

:‘X/ >x 70

o ?x: /ZG SX{/

— /@j F= (xz-1) /ej\s’

0. g4 SIx = O.4F# x = 0477

J
I3

ra
x = e |
(](373 7—) x
I EFFIax 2 x5 2 0.497Hx —0.8495
0= ai— |, FH 2x ~| —-0.977/
o 0.841 G gas) q(-0. 47
w1722 E 12t 4 - 2(0.1271)
l .
‘ . 2 2.22 or = T0AS
X=z222 o = 04T
d) xX*—-6x"+5x+12>0
3 bxT4Sx 1270
Wb PO = xi-bxPaSNTI
sy = 0 o xrl Ts et
I T S Yt
y, ot = -z
) -+ 0
(x+1) (x* - Fx +12)>0
o vSe LAL‘A)Y LL\qr‘}"

— 4 _
N}
v

-Gum"wﬁLxA ~f } [ <%« 3

whan —1 <L x<z 3 a~d

WL\.LV\ 4/<><
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d4x+9 x+5

e) <
4x—-1 X
Het T _ 225 = ©
Yx—t >
)(("Ix-f‘i)—'("/x-c)(:q,s)_éo
> (Y —1)
Lot g G = A 2= 10X1S
_—’~———_———’_\
'X("{)(-'>
“l0x*S <o
)((‘17("‘)
-s(2x=) 2o
x (Hwt)
Ztros’ &
VA . x=0 X:# ﬂ: xﬁhb‘l\?f“& x<0foc xa 1 f//‘)"ig é‘x
-5 — — — —
“— L _ U - 2Ax—1 — — —
T ‘l T > = = .(‘
X % XLy -
—r—

H—1 — S %—E
O <> < A sian of — ==
e 0T AP o

f) cos26 =-0.9541

a2
os 26 = -0.954] B
feriod = 27
Ld‘ x =206 2
=7
Cosx = -0,954]
Cos X, = 0,954/
x. = 0.30492
X, = - X,
x, = 2,8374 —>» 0,= 772 O = O, t paiot
g, = L4188+ Qs-i L/.Sgo\s
'Xl_ = 71 + X,
Xp T 3458 = e, =X, %2 Gy = O, +paed
@, =1 %2219 6., = 4. 85645

4\» n~or€ QaSweérs
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g) sinf@—sinftand=0
5,»\9—5.\'\94149:0
sm 8 ( 1— +u-8) =0

smB8z0 o -ts.6=0
00,7 27 |
/A =Q‘7
4{
97: -Zr”
Q:_E{
11

(9:0,%’/ 7;3;17/ 27

h) 6sin”*@—5cosf—2=0

Y 6 snt0 - Scs® -2=0
¢ (1- cos?0) -5 Cos@ =2 =0
é’éw;g,g@sefzzo

—6 0O — S5 wsB+r4 =0

P=-2¢vg
6 cos?O + Ss®—4 =0 s 5
. 33
(2050 1) (3058 +49)>0 A
L
COSG':J— wse - 1 —i,.'l‘
2 N 3 37 ¢
9"‘—37—7- (,039&.: |
92:1/7"9, no Sal' T‘;L?l
7
9;:—5\—31
- T 7
-— / S—
3 3

18) The graph of the function p(x)=3"sin x is shown on the right.

Use the graph to estimate the answer to the following questions
then verify your answer(s) using the equation.
a) evaluate p(1)

&) F(') fod J valve whe <=

, e \
\/&fﬁc‘j‘ f(\)f\gs‘y
pl)= 3(os414...)
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b) solve for a if p(a)=8

lgfa) =¥ Fod X hon jzg
o= 1,91 a= 2.

¢) the interval for which y <2
gy=2
'ﬁ\a( wl'\n-\ j =2
x= 0.85 ~ =3, 0%

\/enﬁ p(085)2.9) p(3. 0% =2 09
ok ok

y <2 when < <0.85
ov x > 3,04
19) For the function defined by f(x)=k(x+ 1)2 (x=2)(x—-4)
a) Determine the value of k, if (1, -24) is a point on the graph of the function
&) -24= K(2*(-1(-3)

-24 = 12K
-1 =K

Lox) = =2 (1) (3 ~2) Ux- 9)

il

b) solve for p if (3, p) is a point on the graph of the function

P = {/(3)
p = =2 () (D)
p=32

¢) considering the end behaviours and the zeros, state where f (x) >0
’) 2_6/‘03" ‘/. Dﬂ ". Sign 6(3{5 r‘vﬂ'/’ CL“i\jL
2, q4 s . stjv\ OL\(A?,(S
bad coefe -ve [ ends —ve

fF(x) 70 whee 2 <x<9
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Combination of functions:
20) Determine h(x) = (f Og)(x) when f (x) =2x*—3x* and g(x) =+/x—3 and state the domain and
range of h(x).
) Dh & DJ whan j(x) € D‘{_

Dd;xv,j s all j(x)eD;_

Dh: E;(l x?, 3 Dreij

) P\h GR{; w ke j“‘)é’Dg_

Re ™ 42 hias’ ad tcf(jb() el
R fj) 37,-1.!25‘_ 34«1’»2]
el & o)

21) Given D, :{x| -5<x<8, xe 9{} and D, :{x| -12<x<3, xe 9{} determine

a) D b) D,

f+g

®) “Cover (a.lo"

Dery -

D“J

b) D3.rr‘—
~Ax[-5<%
Dyt 1

={x] -5=x2 3 x<er]

Al

N O\/o-flG‘o

_4_3/ ~ é’fﬂ}
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22) The Graphs of y = f(x) and y = g(x) are given below.
y

On the same grid sketch a) y=f(x)+g(x) b) y=f(x)-g(x)

23) Given s(x)=sinx+2cosx,
a) determine D, b) at most, what is the range of the function?

9 D, el xer] (ool focd b e
Sarme domain, x €M)

b) o ,m.os+ Rs = eSM’(TRlCﬂfx
b smce phase shift nve eguel o Tle wehol som |

Re {1 =g < y=s, goit)
24) Givend(x) = tan x + log x , determine D,
Do(..' {X‘ x>0 xtg Lenl nel) xéf){j

A iy
fo ,[QJ x restrichons o~ fmax
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25) What is the maximum number of zeros possible for p(x)= (x+2)(x+3)(x —4)logx ? Do you think
there will actually be that many zeros? Justify your answers.
PO = (x+2) (x+3)(x-4) ltj >

P = cubic - arith A

The At could have 7 205 (3 6o cobic
an / (VM [a )
J

This will ast  be 1o achel # of 2¢0

Sha two of e ztos of T cubic

are ij‘\\/\e ond  The ddnain — becavse
ol Aoy — cesh cded 4o 70

acdoal J

zevos - |, 4

26) Given f(x)= Ll and g(x)=cosx, determine (Keep your answers within [0, 2%] )
X+

a) Dy, b) D,., ¢) zeros, holes and vertical asymptotes of g + f
)&) D{_.j o\fe,rlah,o oF D1C and Dj
D;r,j {xl 0% 27 xen} ;
x1 -t not meeded ot M Avnai
b) ch:’j © over Lufo A D, ad Dj a ddiboraf
resh chons j (X) # 0

Diro =il x#+ I, . 0sxe2] ~€ER ]

rcy}v',o#\w\ )(#-‘( ot radd ¢ not D\j

¢) zeros: 7, 37”; hole: none since x = -1 is not in the domain; VA x =0

Word Problems:

. . . 500(log P - 2) .
27) Distance in kilometres above sea level is given by the formula d= T, where P is the

atmospheric pressure measured in kiloPascals, kPa.
a) At the top of the highest mountain in Shelbyville, the atmospheric pressure was recorded as being
220 kPa. Calculate the height of the mountain above sea level.
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P=220
Mﬁﬁ;
o(:6.34/

The lmj Lzs# m(O\)l\Jl'JL-\/\ M S‘LMEJ ville appiox
.34 b above sea lued.

b) The town of Springfield has a mountain with a peak 4.5 km above sea level. Calculate the
atmospheric pressure at the top of the mountain

/—(lg’ -~ S5oo0 (Zo; P—’Z)

VS
121, = 500 (eaj F-2)

0.243 = Log P L
2.293:’65 P

2,293
<= P = (0

Tle @+W5pmic pressvee.  of e fop of e
lN\vavl’R,\\V\ is W,ﬂftﬂk, | F5 kPa.

¢) In the year 1980, both towns had an earthquake. Springfield’s earthquake measured 7.5 on the
Richter Scale. The magnitude of the earthquake was 10", The earthquake in Shelbyville

measured 6.4. How many times more intense was Springfield’s earthquake when compared to
Shelbyville’s earthquake. Recall: M = log(i)

) H - éo VA

—

o

A"’K = Lo Isﬁﬁf‘ u
j L shl wile
Fos-64- Log Loy
- J f:\.lj
E"l‘%— = \D“
Isl.yj

Ty 212,59
Isuj

4=

g/‘""j%e’u\s e“rﬂ\?’“ké is af,orox. 12.59 Poes
o€ \\/\‘k‘% '(L\m» SLDILJ *s @r'ﬂv\/\/x@‘

28) The volume of air in the lungs during normal breathing can be modeled by a sinusoidal function of

time. Suppose a person’s lungs contain from 2200 mL to 2800 mL of air during normal breathing
Suppose a normal breath takes 4 seconds, and that ¢ = 0 s corresponds to a minimum volume
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a) Let V represent the volume of air in a person’s lungs. Draw a graph of Volume versus time for 20

seconds.
J

CL’) 504‘0

2600
\/o[wro
@B e

0 ! ; . T T T T 7 ; v T
4 g iz 16 2o
/Tl\m-e. C.mo,)

b) State the period, amplitude, phase shift and vertical translation for the function.

Perod = Y 74‘;“’0|;{'\,j,_: M = Mo ] PSS Ot —cosine
Ko 27 2
1 ~ 400 V. dronslafon - Max tfln
K = i = 2
: = 2500
c) Write a possible equation for the volume of air as a function of time.
VIit) = =300 cos Lt + 2500
2
whace + cop- Tle fime 0n seards ark V(B Iy
{L(?, \fOl\/fv*& o VV\L

d) Describe how the graph would change if the person breaths more rapidly.

o « person beeaths morve mpiollj
ﬂ~L pllrma(, il be shecte~ K woldd be l“fjef.

e) Describe how the graph would change if the person took bigger breaths.
It a peson tooll dee P b reaths

'ﬂ\b @mpl\jl\/& uquLo( 52/ j(‘ul‘(r

SANTS woulde  breath W novre ain

(,TLQ, minimdan amowcf’ would Wabail
S“'Iv ﬂ{ San~e- S, ‘f’)

f) Determine the amount of air in the lungs after 8 seconds.

j“fk wold  dlso sk

V(%)= —300 cos _rz.gf + 2500
V(g) = “300 ws 97 + 2500

V(E) = 2200 (ot ches jﬂfl« )

A’F‘k{ (X S—LW&LS ﬂ%— s 2200mL a‘ﬁ ay a ﬂL [vy_g_

g) Determine when, within the first 8 seconds, the volume is 2400 mL.
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L = cos ©

3
’ . L. T
1. 23i0= 6 - t,z 6,+%
Vv (%) = 240D £, = O.Z83%* €, = 4 +perrok
92.: 27—9' .63‘ ‘/7’837’
< 300 ws A+ 72500 _ : 3216
24 90 3900 5 g, % 5.0522 +, 3.2163 , A
2400-2500 = 300 wi‘%*” 4, = 72063
~)joo = ~300 cosZt be =t + peiod
? Fsewnd ,\nma(mssx'uL(,

Lz s dE
3= @3 The volvwe 15 2400 ML whew & = 0.78 sec,

S fé 322 sec 4. 78 sec, and F A2 sec

29) You have just walked out the front door of your home. You notice that it closes quickly at first and
then closes more slowly. In fact, a model of the movement of a closing door is given by

d(t)=200t(2)"", where d represents the width of the opening in cm 7 seconds after opening the door.
a) determine the width of the opening after 2 sec., 4 sec., 6 sec, 10 sec.

Q) o (2) = 200(2)(,’2)~2 dil) = 200(4)(2)“
AL(2)= /00O d(6)= 1825
0(("’): 200( 4) (])-‘1 d (o) = 200C0) (2)110
d(4)= 50 Adtio)= 175

The dooy openmg is 100 can ofbr 2sec s0cn,
abhr 4sec  107se bk 6 sec ande 195 com aflr
[0 sec.
b) Determine the average rate of change from t = 0 sec. to t = 1.5 sec.. What does this tell

you about the movement of the door.
ﬁfj. RolC ~ d(Ls) —d (o)

l.s~0
Av4. Qac ;\ /Oé O?'_O
J T The door 1s
LRG0 2 .7 Optay ot a calfe
a'/3 0. ¢ of ?(5" H e rsec .

¢) Determine the average rate of change from t = 3 sec. to t = 6 sec.. What does this tell you

about the movement of the door.
avy- RoC - d(§)-dE)

6~3

afj- RoC - 18 ¥s— ¥s5~
3
Q\/j. RoC = — )5 725

The door s clo Sn\U at « cate o 18 7S Com/sec,
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d) sketch a graph to model the movement of the door. How does your sketch support the
conclusions you reached in b) and ¢)?

d)
wi dthk
ok 077
op‘/“j
L(/w-)
Identities:
30) Prove the following identities.
cosé cos@ 2 1
- —— = ——  =secfd —tan
1+sin@ 1-sin@ cosd@ sec@ +tan @
a) s 0 Cos® - _ A
J4shE N )= s ws 6 LS: _
Sec 6+ LN
Ly _ese o, 22
| tsme |—sh B

9ty - S ( $ecO + 450
o5 @ (1-s:0) + 056 (1r3m® )
- = - Sw

e ame) (1570 S

{ . 3.\«6)
- g.i«QwS@

wsg s
= 1= 51 ™€ =1+ _xsn®
os B
_2gsd
= = B ws B
270 - s e
|+SW\Q
2 .
< A J— s 0
" s Lose . JTsnO
- as QRED 1158 I-sw@

cos0( 1-sm8)
I—sn 2@

SR A
s X0
NEReICn

os @
- S8
050 cos®

w.g -t ?

!

\

RS QED
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d) (l—cosﬂ)f +sin” B = 2(1_—cgs,8)
Lo (—cosB)r snf

= )-2cwsBrcosBrsnT

1 ecto- tan @
1+sin@ cos@

RS: sec?® — Ja~0
ws O
= 1= 2cos I}t/

os “@ 059 = 2- 2w/

20 1~ ws’f)
RS QED

)"

Cos B los*d

]

- [~ sw@
Cos“6

- }—sin 8

Ty

L i=smb

- (Hsme)m

- !

S
| +swn8

= L8 @ED

Miscellaneous:

31) 2x* +3x* + kx—5 is divided by x+2 to give a remainder of 2. Determine k.
'e/{’ Pex) = 2x3 + 3x2+Kx =5

I‘Cm&i,\D(Qf 'ﬂ\m.‘ 17(-'2) :2,
20-2) 4 3(-2 5 k(-2 -5= 2

—b +12 =2K -5=2

“AK= |
K- 4
27 ..2 . - J\
32) State the quotient and remainder when 2x” 4+ 5x° — x — 5 is divided by x + 2.

.~ I A~ O
2l [ Ax®4 $x* —x -5

‘(23("’—*"{)(1) l
x ¥
-3x -5
— (3% -¢)
|

7‘;0'/7‘9,«1": Lx*rx-3

rCMA;,\M l

33) Use the Factor Theorem to fully factor: x’ —4x*> —11x+ 30
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Lot Pox) = |5 139
§—16-22+30

Pra) =
P(2)=0 & x-2 s e
2]l =4 -t 30

L 2 v 3o

[ S ¢)

a3 x*=]lx+30 = (%-2)(>(J~~_2>(_/g')
X3 xt ~llx+30= (>-2) (>~-3) (> ‘*‘5)
34) Convert the following radians to degrees. Round your answer to one decimal place, if necessary

e by 7 ¢) 2.678
6 8
) £L - =7 .18 - - ,
a) = = 2 - b) ;_/7: 67577/_;_0_ 2,678 — 2.41&_’,5:2
/
S S = 1s3.4°

35) The point P(-5, 4) is on the terminal arm of an angle of measure € in standard position.
b) Determine the exact value of sin@.

a) Sketch the principal angle.
b) x* 4 jl =rc*

25 41 =(°

yy=r*

¢) Determine the exact value of cos(@ - gj

) cos(6-I)
A

~ oSO cos L+ smBsin L
- p 3
L N E+ q 1

R

_ -s5J/3+"
- - S/ Tt
2 Jar
d) Determine the value of 6, to the nearest degree, where 0 <8 <27 .
6= sn ( 7%)

6= 0, 67247
36) Determine the smallest positive co-terminal angle to ”T” Determine a co-terminal angle that is larger
than BT” Determine a negative co-terminal angle.
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-{—\/Q C,o"‘efmﬂzxw( - 199
T s -ve CD\LC/rmM{
7 -~ 37 _ 27
~ 37 G 7

37) Determine the exact value for each of the following:
5 1z
b) cos—

6

. T
a) sin—
4
5) (os 1T 'JZT‘#
e

s 71
A

<
n

a) Sw ST
“ 7

&

~
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d FT
) Csc 77, = reciorocdd mC s
/2 A

S bﬁ— = s,\,\( T —+ Z
/2. o 3
: 7 7 Z.sn%
sin 117’7/ . st ws.§+ Cos Z. sl
v 1—1;1( - 2 A + E—— . _‘B—:’,
S L ———; 7 o 2
Sin 7_12 - J?'(' ve
i1z (7/
s C ﬁ =2 4
e s +76"
38) Express each of the following as a co-function
. 2n 177
a) sin—"= b) sec——
22 30

- - TCs
= Cos &7 . ¢ 39
A
T Cos 37 = —(se &
15

1

39) Express log,,; 3+2log,, 5—1log,, 7 as a single logarithm.

40) Express log, 7 as a single logarithm with base 2.

ﬁf]fr F . /80_7_"‘ p
Log 1
Log 7= Lo
jy‘l-_ 2; s
Lo — Roq +
]v += ;L e

w 1= Aoq JF
S
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