UNIT 1- Derivative Rules
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i W1 - Derivative of a Polynomial Functions
' MCV4U

, Jensen

1) Circle the functions that have a derivative of zero:

@21 wyemtrr ay-
2) For each function, determine z—i
a)y =x by =3¥
g - da 5
s 1 0 Q(q)z’
dy
—= _
dy = 3%
d)y=Vx? =
3
Y- x5 g5
d 3 el ol =
.3 25y
dy 2 %% A
:&‘ EX :;—- - i
A x %3-
dy 3
P

oy
Il
fly==%
Y= Yy
0{9 _ ~la- |
ax =3 (Y)
ad ]
__9-— - _2% 3/9»

3) Determine the slope of the tangent to the graph of each function at the indicated value.

a)y=6atx =12

0]

Ay

dy

‘g(_fi_/ = O
dy 7))

b) f(x) = 2x5 atx =3
£(2) = 10T
F’(th) = 10 (U'z')L/
£3) « 10(3)*
fios) = 90

c)y=iatx=—2

Y= £



4) Find the derivative of each function

a) f(x) = 2x? +x3

P00 = Yy %37[-’)'

d)p(a) == -2va
-(/
p@) =6t 5697

} T .
plad=3a =y

b)y=§x5—3x

c)h(t) = —1.1x*+ 78

J =& -3 h(e) =-4.443

52‘/%“3

e) k(s) = —siz+ 75
k(sy=-~1s >+

] =
k()= 2> 4o <°

k'(s) = S% v 2953

5)a) Determine the point at which the slope of the tangent to each parabola is zero.

i)y=6x*—3x+4

(3) [y -3
O
X -

n

[y -3

|
—

L/
y=6(5)*-3(5) vy
L

0%
(9,2

on each of these graphs?

ii)y:%x2+2x+3

. What does the point found in part a) correspond to

“The vertex .



6) Simplify and then differentiate

~) fx) = e b) (5x + 2)?

2x2

F(): 254 taox tY

pr"‘j = _______, =
('(x) = 50x% + 30

7) A skydiver jumps out of a plane that is flying 2500 meters above the ground. The skydiver’s height, h, in
meters, above thde ground after t seconds is h(t) = 2500 — 4.9t2.

a) Determine the rate of change of the height of the skydiver at t = 5s

W(E): -9.%t
h'(5) = -9-8(5)
h'(5) “H9m /s

1R

s

b) The skydiver’s parachute opens at 1000m above the ground. After how many seconds does this happen?

(000 = 2500 -‘l.‘?{a“

> = 1500

T
L~ |75 %wnd s

c) What is the rate of change of the height of the skydiver at the time found in part b)?

W78 = -3 (17.5)
W(T7.5) Y -17.5 m/s



8) Determine the equation of the tangent line to the graph of y = —6x* + 2x3 + 5 at the point (=1, —3).

\3\ B = 14’)6?4-6”(1 (0’— N\k{-\j

y' (1) = =460 g -2230 (1) +h
NORETS =8 ES0is
”-30 b=27

L

T ———

[ y=30x4a7 |
— )

9) Determine the equation of the tangent line to the graph of y = —1.5x3 + 3x — 2 at the point (2, —8).

W= -%Sx?+ 3 Y max b
5y = 45 (¥ 43 -8 =150
Yy = - 1343 0 S o
y'©ey -5
m = -\5 — T
\ \34 -5« $ 2|

| S
———— ‘I}

10) A flaming arrow is shot into the air to mark the beginning of a festival. Its height, h, in meters, after t
seconds can be modelled by the function h(t) = —4.9t% + 24.5¢ + 2.

a) Determine the height of the arrow at t = 2s.

W)= -9V U 5 () v
hXY = 31eY

b) How long does it take the arrow to land on the ground?

0= -HQET+.5¢ +2

2(-4:49)
é] s T’—ﬁ‘% : %li\lgvog (.\QCG/\.Aj

\



c) How fast is the arrow travelling when it hits the ground?

h(6): -4.4¢ + 245
h' (5.08) = -9.%(5.08)t34. 5

W (5,09 ) = - 25.284 m/<

Answers:
1)A, D, E

dy _ b _1 Yo 1243 =3 Y__5 p¥__ 2
2)a)dx—1 b)ax_zx c)dx— 12x d)dx T e)dx % f)dx -

3)a) 0 b)90 ¢) —=
a)a) f'(x) = 4x + 327 b)E =4x* -3 K () = —44t° d)p'(a) =;a* — % e)k'(s) =5+ 2853
5)a)i) (0.25, 3.625) ii) (—0.53,—1.93) b) the vertex
) f'(x) =10x —3 b) f'(x) = 50x + 20
.a) —49m/s b} 17.5 seconds ¢} —171.5m/s
8)y = 30x + 27
9)y = —15x + 22
10)a) 31.4m b) 5.08s c) velocity is —25.28m/s
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-
i W2 -The Product Rule
' MCvau
\ Jensen

1) Use the product rule to differentiate each function

a) f(x) = (5x+ 2)(8x — 6)
fle) = 5816+ G (5 d)

f'x) = Yo - 36 4Yox Hib

') = %0x - 14

o) p(x) = (=2x+3)(x—9)
PO = -2 (x-9) + | (-axr3)
f)‘(q) = TN G - ad

PO -Yx +3)

e) f(x) = (1 —x)(x*-5)
') = -l(%1-63+ ;zqz(\—x)
(') = -1°+ 5 v oy - 2t

£'(x) = -3¢312x + 5

b) h(t) = (=t + 4)(2t + 1)

MY -1 (k) 4 2 (-£4)
h(k) = -2k-1-2¢et3
N () -HE+77

d) g(x) = (x? +2)(4x — 5)
3G T 2% (Y 5) (24
2~ 10% +Yx*3 g

N (X) = 13%" -10x + %

) h(t) = (t* +3)(3t* - 7)
N(6)- 2t (362-7) + (¢ (£7+3)
W ()= %t g3 1 ig4
W) = 12¢% 4t



2) Determine f'(—2) for each function.

a) f(x) = (x* = 2)(3x + 1) b) f(x) = (1 —x*)(—x* + 2)

3) Determine an equation for the tangent to each curve at the indicated value.

a)f(x) = (x?-3)(x*+1)atx = —4 b) h(x) = (x* + 4)(2x%* — 6) atx = —1



4) Determine the point(s) on each curve that correspond to the given slope of the tangent.

a)(—4x+3)(x+3),m=0 b) (x? —2)(2x+1),m = -2

5) Differentiate using the product rule.

a) (5x2 —x + D(x + 2) b)y = —x?(4x — 1)(x3 + 2x + 3)



6) The owner of a local hair salon is planning to raise the price for a haircut and blow dry. The current rate is
$30 for this service, with the salon averaging 550 clients a month. A survey indicates that the salon will lose 5
_ clients for every incremental price increase of $2.50.

a) Write an equation to model the salon’s monthly revenue, R, in dollars, as a function of x, where x
represents the number of $2.50 increases in the price.

b) Use the product rule to determine R'(x)

no s v’j - 7Y T L
T‘{"-—\"“ . i S

c) Evaluate R'(3) and interpret it for this situation.

d) Solve R'(x) = 0.

e) Explain how the owner can use the result of part d).



Answers:

1)a) f'(x) =80x — 14 b)h'(t)=—4t+7 c)}p'(x) = —4x+21 d)g'(x) =12x*> —10x + 8

e)f'(x) =—-3x2+2x+5 f)h'(t) = 12t3 + 4t

2)a) 54 b) 60

3)a)y = —240x — 739 b)y = —4x — 24

aa) (—2,2) b) (0.43,-3.38) and (~0.77,0.76)

5)a) 15x% + 18x — 1 b) —24x° + 5x* — 32x3 — 30x% + 6x

6)a) R(x) = (30 + 2.50x)(550 — 5x) b) R'(x) = 1225 — 25x ¢) 1150; this is the rate of change of revenue at a $7.50
increase d) x = 49 e) The owner could maximize the revenue by making 49 increases of $2.50. A visit to the hair salon would

cost $152.50 and would generate a max revenue of $46 512.50.
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1
! W3 - Velocity, Acceleration, and Second Derivatives Unit 1

! MCv4U
' lensen

1) Determine the second derivative of each function.
a)y =2x>+21 b) s(t) = —t* + 5t3 - 2t2 4+t c) h(x) =§x6—3x5

as &4y~ -He>H15ET et |

A $'(4) - Jatt 3ot -y

2) Determine f"'(3) for each function:

a) f(x) =4x>—-5x+6 b) f(x) = (3x% + 2)(1 - x)
a0y - S Pz 6x(1-%) ¢ (-1)(397+2)
%) = 14« 2 bx 67347 -2

)« - x> vex-2
(a0 1Ex e
£ =7 £"(3): 143 +6

2 (3) = -4
3) Determine the velocity and acceleration functions for each position function s(t).
a)s(t) =5+ 7t—8¢t3 b) s(t) = (2t + 3)(4 — 5¢t)
V{$) = 5'({,) 3 9(‘('56) I (wS)(.Zf +3-)
s $-lat-lot “145
-dat -7)

‘F”("Q . 2407 .

V(B s () T - 2y

A

a () ' (6)= -4t

20

[}

a()= S ()

-



4) For the following graph,

¥4
a) Identify which curve or line represents s(t), v(t), and a(t). f
SYORE CuMe@; luq,\eﬁ o‘QDrCQ_, (3) X
V) 4 coeve (O Heree & —— A —
(1667 15 hm@ ; olasreq, 1
.-"@ \
. . . / NV s
b) Complete the table to determine the motion of the object. aC{‘J VL) )
s cliieasilies Sl s s e el SN MB oot
Interval | v(t) | a(t) | v(t) x a(t) | Slope of s(t) particle
M’.Sad*\k shfc S\WM{) dotun
(0,1) '\' - Hat s lf\c-—&slfj onel "eUiAg in
Cealer3Q
fostriig, SlofR. | Speeding wp
(1.2) Y | + b is incrtasing| o~ W;V:?
Cor u.;?"r'.
PosHNIE siope | Staing dovn
(2;3) T —_— e Mi" d“r@”ﬁ Dmd J’u\é'\f}'\'\‘?
F'-T.‘\"-—'JJ u-F““vL by
Mook siepe 5‘(’20:“'\’7] up ond
(3,0) | ™ - -1_ Nt is decreagng VUMY N
-\} r\‘j\lprﬁm
5) For the graph of s(t) given, sketch possible graphs of v(t) and a(t).
9. [ O
A TN N
\)(:k\ Y A 70 i
AN
\ } / \ & | /

[ | . i
N X BARNY/Z
// f
/ L LA
12 -1! 1D \p F ] 4-"' . <; I fi/l
- . i el _ S8 [P
AN




6) For each of the following graphs of s(t),
i) Is the velocity increasing, decreasing, or constant?
if) Is the acceleration positive, negative, or zero?

a)

NERLD
\.

‘__"“H-,.h__

1) incrtaﬂ'\zg)
l'.) Pog\*\\)ﬁ/

~._ ¥y =sl)

' V) decreas Maj
i) I\QJSGLH e

b)
Yy =s(2) /
/’/”
__._,—'—"-/..‘
0 7
D l/\creasr(\ﬁ
W) poritive
d) 5
y = s(2)
L 7
\) ConSronT
'\0 2Zero

7) The graph shows the position function of a bus during a 15-minute trip.

a) What is the initial velocity of the bus?
Fadge!
b) What is the bus’s velocity at C and at F?

20

c) Is the bus going faster at A or at B? Explain.

A5 steeper shfe

5

d) What happens to the motion of the bus between H and I?

does /\L" mo -

e) Is the bus speeding up or slowing down at B and D?

B - 8lowmg olewn
D - spellvy Uf



8) The graph shows a velocity function.

intervals:

a)0toB
b)BtoD _
c)DtoF +
d)FtoG @)

e)GtoH

Jr

f)atBand atD O

State whether the acceleration is positive or negative for the following

V()4

Answers:

1)a) 22 = 12x b)s"(t) = —12t2+30t — 4 ) h"(x) = 5x* — 4x>

2)a) 72 b) —48

3)a) v(t) = 7 — 24t% a(t) = —48t b)v(t) =-20t—7 a(t) =-20
4)a) curve (3) is the position function since it is a cubic with the highest exponent. Curve (1) is the velocity
function since it is a quadratic with and exponent one less than the position function. Line (2) is the

acceleration function since it is linea

r and its exponent is one less than the velocity function.

b)

’ : Motion of
Interval t) x a(t) | Slope of st
el v(t) | a(t) | »(t) x a(t) pe of s(¢) particle
Negative slope Slawing down and
0.1 = + =+ thatis increasing | moving in reverse
Positive slope Speeding up and
(1‘2) + + + that ks increasing maving forward
posltve slope Slowing down and
(2.3) + - - thatis decreasing |  moving forward
Negative slope Specding up and
(3‘ ao) - - + that is decreasing moving In reverse
| = | -
5) I_ R e e e e == EI-\TU
wiht 1 LA ‘ J w1 1
\ [ | L
| L ) .Y ! R e
[ /1 [ | | |
= = 1 A S S, ML S ., 1 S, S S . S, R =
|/ IN | BR
At R T e . R S i
{ |
D { I A I
| [ 1Y |
{ k= 2 H
,|. . Ta(1)

T e e

] ]

Iy
|
r |
|
sl I
|
|
)

6)a)i) increasing ii) positive b)i) increasing ii) positive c)i) decreasing ii) negative d)i) constant ii) zero
7a) 0 b) 0 c) A; slope is steeper d) the bus is stopped e) B —slowing down, D — speeding up

8a)+ b)-c)+ d)0 e)+ f) 0O
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: W4 — The Quotient Rule

MCv4au
lensen

1) Use the quotient rule to differentiate each function

x 2t-3 ,
a)dien)'= 2 DO =75 W ake) - 2-2)
NCHP 1(x0) - 1 (%) (t+5)"
(en? W(§)? 2E+io 2643
W ()2 Ak - x (Ees)>
7;; ) - 12
e N =
K= L (£:5)
(o)
c) h(x) = 2xx2—1 d) h(x) = x21+3 \\1 ()= 0 (’K’li-"ﬁ") - ax(M
W) = 2 (1) - Yalx?) (*+3)"
_—._____,_._-—-—'—'_"'_‘—'—-_._-—"
2 1")1 ] Z =
(2 NED S
O . e’
X
1>
(2a*-1)"
z A
e)y=__xf13f;5) . 3_’:\1?_‘« fy="722 Y = (ax—ﬂ(ﬁc‘g?z'%i’k)ﬂ fdal
g 2y
\3‘ = (G‘Y"s)((")él) #(-;10[’511*—5%\ \31 = wPhex -1 A ¥ 17(1' 2x
(1-%%)" o (e)?
3 5.2 EN s
(ﬁ’:é'\z-éx +3 5’: :G”( el ‘03: K x -3
(1-«") o
(x2+3)
i = M

kj . _.--""'(‘» 4')/1



. d .
2) Determine ﬁ at each given value of x.

x3

3x+2
a)y=x+5 =-3 b)y— atx—l
oY 2.8y 3
‘;il"» = 385) - {(32) ol f_@‘r 0 iﬂf (x*)
x (s )? (”C’)‘*'ﬂ)
d Mt ea)-2a) (1P
a‘% T 3xkl5 -3y -2 4(‘7(1! < 35_”__[__6_[?_" J C)[ 7
(x+SY [n*+4)*
- 13 = 3u-2
P e
(x+3)
49 13 3 ‘51
/ — = = — 5
d |3~ (-3+5) Y
3) Find the point(s) at which the tangent to the curve is horizontal. NoYt\ cenldh bave S ﬁtﬁp\ firsy "
v (-0 . xiL 5 L - &
a)y =2 by =~ o) 2 7
Pl = x—4 Y= x24x=2 hole
. )
W = Bev)- 4 () V= v re-ay - (a2 1)
(-2 AP
g =% (Ve -2)
Y- 16K - 20( )
(v-¥) \5 sy ;1/\/2-,(/7( - (2/)(3- Ix 42 f)
B I ——
2 .
+X-
o=z 2’141’ (C% ) ) (Y ‘)
0= 2x(x-3) 1T 0 s oo L
% =0 =3 (Pex -2V ./) (@2
= U’ Yy = 27 S N Sol s
9 0_04 oy s (m oo No Solitren
Eaiy o il Mes bole in groh an 15 |
(0,0) (%,32) —

2
4) Determine the equation of the tangent to the curve y = 3— atx = 2.

?
Y= 2V (39) - 5048))
(22~

?
ké) - Gﬂkl"B’y ﬁ'g
-—"-’-__‘-__’-_._-___

x>
) oA
~ A ¢
9.4°
Y A
ﬁ._b_-l ;.

Sl &"

y'(3) = {:f_:f_g Y L
3(2) '}i: %(2)+é
- 2 LS.y,
Potd & %—Sc’ -
3@Y‘15g Lzb



Answers:

2x%-3x2

(2x2—1)2

1a) h'(x) = —— b) h'(t) = —=— ) h'(x) =

(x+1)2 (t+5)2

2)a) 2 b)~
3)a) (0,0) and (8,32) b) no horizontal tangents

1

5
4)y=§x—3

d) h'(x) =

{(x?

2x

+3)2

; _ 5x*46x+5

e)y' =

(1-x2)2

dy _ x*+4x-3

Ydx T (x2+3)2
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E W5 - The Chain Rule Unit 1
' MCVaU
i

AR SR SUUTIONS
1) Differentiate using the chain rule.
2) f(x) = (—4x2)? b) £(x) = (16325
\ R Vo Y
Fe9s A (-ua) ) 2 3 () ()
f )= 6Y¢? F e - U )
Y (1) ) Ya)= 11 v
Flxy- T
¢) y = (4x + 1)? d)y=(x3—x)"3
‘3: 2 ()(Y) Ls’ - _3(453_1)'9(%(@4)
\3‘ = <6(‘+}&'3 \5\ .- 3(3/141“(‘}
oR b) = 33+ (,,(B_oc)q
ok ye 23N L -3(HA)
(e (-] ¥ (20"
e)y = V2x — 3x° \ f)ly = Y2+ 3x2 — x3
2 [hy 58 5)/1 3 5
W= (-3 5: (;1@44’,1)
: . -4
) 5 /
9 = iL(Q’J( -3% ) (2'"6%9) (f)\ ﬁ |/5 (24—34{1_1(’3) 5(@1 ‘—5061)
471
2. 2-15x
Y —_— Vo 3w (-
2 (ax¢37°) " Y .__,_(____)_

5 (2v37-7) Vs



2) Determine f'(1).
a) f(x) = (4x% — x + 1)? b)f(x)=3\,—2%
F’(’M] = Y Yya? —%ﬂ)(?ﬂz' t)

0= o(oe ) - 'g(ix—klj% (2-2)(5).
) E 2 T
£ = 2[yin -1+|)[?(|)~|]

oy = W) [x-2)*]"
= = )
) el Fy - "5 (2-34)
i) = 56 3622 (A7)

Flaa)= -502-2%)
3 (2 -22) "3 NGEN,

Flay = -5 [a-2a))
3(20)-(?) "3

3) Determine an equation for the tangent to the curve y = (x3 — 4x2)3 atx = 3

g = (1) (3 %9)

Slope:
W (3) =3[ -yiap) TG4
W)= 3D

WEAE 729
N,
Painds - 3 éﬁ/< kﬁ’ 3&}’;
o _ Y. 2 -
w(3) [(%? ‘f(ﬂ] 9= 7@”](3) ob
W(3) = (1) )
e <29 b= -2916

.\3: A9y - 29 1A



4) Determine the point(s) on the curve y = x2(x® — x)? where the tangent line is horizontal.

‘3“ = 2+ (- 1) " % 2% -2)(3¢”- 1)(x*)

\ﬁ\ = Ju (ygngByz,%} \_ %{?11;/7]
‘ﬁ) = Ly (763_30(%(’3_2%)
3 | |
\6 = l’!é(?()(xl_o(;y)(z’xl_[)
y' = 2’ (D) (242 -1)
0 = Y% (x - (24°-1)
099>  Ozx-l Q=x4

Q-
5(,?—(3 142::’ jk? :'_l _XQ =
\5):0 Y2=0 (93—'0 v \y

,k( —_— z =
(6,C) (he)  (-1,0) T BT e
- .
Yy = % Vs = 14
11 -+ L
5) Differentiate each of the following.\"l) 165 ( Ja) \€>
x2-3\*
a) f(x) = (x + 4)*(x = 3)° b)y = (55)

SRR
0 3agy 1(53) }11&2_,31@6_)}

7(’3)6 t g(%‘?)g(\) (XW)B b (YQ' v3 ) (224+3)?
e
e 3064 5y [(703’) t 1(%%/)]

: \5\ - %(11/333 (2x) [(1’#3)—(7&/3)]
{ (1) 2 3y R (=)
1 @3) (3 +5)

(11_}3)3 (’,KQ"P’-B) A

3

W e gy (-3) (¢ )

(1&3)5

W< Yy (3y
(743




Answers:

1a) f'(x) = 64x° b) f'(x) = —=2_ )y’ =8(4x+1) d)y =

(-16x2)a

—3(3x2-1)
xH(x2-1)*
.1a)56 b)0

3)y =729x — 291

4) (-1,0), (1,0), (00), (~%.,=), and (3., 2)

16,
5)a) (x + 4)2(x — 3)°(9x + 15) b) L&

(x2+3)"




I

| W6 — Applications of Rates of Change Unit 1
' MCV4U

| Jensen

1) The demand function for a DVD player is p(x) = T 3, where x is the number of DVD players sold and p

is the price, in dollars. Determine...

a) the revenue function

Q(ﬂ(‘): x-pE)

1N
R(K) = 57594 ) /

b) the marginal revenue function

R'ex)= §(675)(o<)'?’l -3
(4 = 57
(’/k) 5 3

c) the marginal revenue when 200 DVD players are sold

R’ (00) = 272 575

-
2 Jdeo

R\(;@o) :l’|7¢ 33 g b pleye”

2) Refer to question 1. If the cost, C, in dollars, of producing x DVD players is
C(x) = 2000 + 150x — 0.002x2, determine...

a) the profit function P(%) = Q2)-C (%)

=~ 5750 -3w - (2000 450X - o*ool/xv‘)
= .00t x ~1634 575K ~ 2000

b) the marginal profit function

pr

P'(«) = 0.00%x - 153 + ,7



c) the marginal profit for the sale of 500 DVD players

P(508) = 0,00 (sae) ~153 + 575
A J500
-

— 3.4 o pUD playes

3) A paint store sells 270 cans of paint per month at a price of $32 each. A customer survey indicates that for
each $1.20 decrease in price, sales will increase by six cans of paint.

a) Determine the demand, or price, function.

% sod = =z 2770 +6n ,or'-cc:F: 22-1.20n
ne=%=E )= 32 1.2 (X2TT0)
| p) = 32 - ( "1"3_;1':,)
0 ".,'J = 332K ; 7:; '
S

PO = o, 2x+BE
b) Determine the revenue function.

RGO = K- pl)

1

K (- 0.2 +g€)
-0.24" +86x

[AY

c) Determine the marginal revenue function.

R'(x) = -0+

d) Solve R'(x) = 0. Interpret this value for this situation.

0= -a.Yx + %%
A =dl5

Sell LIS Cans far month Madim(2€s Ho AN UL -

e) What price corresponds to the value found in part d)? How can the paint store use this information.
p(218) = - 0.2 (25) + ¢
)0(3'5) = i 93 PEr dud }o/ag,u'

(lmyi\\@)ﬁyg LLr DUD fmg,_i;;f bil] maximize o reveacte .



4) A yogurt company estimates that the revenue from selling x containers of yogurt is 4.5x. Its cost, C, in
dollars, for producing this number of containers of yogurt is C(x) = 0.0001x% + 2x + 3200.

a) Determine the marginal cost of producing 4000 containers of yogurt.

C ()= 0.000%~ +2)
(' (Y000 = ©.0002 (Vooo )+

Cw (({ooow - #2.%0 PEr yomurt Gontanes

b) Determine the marginal profit from selling 4000 containers of yogurt.

P(x) = Rex)-C () P'ex) = - 0.0002 +2. 5
2 Y59 - (o‘,ocﬁolﬂ(Q L + % ;@:z;o) P)(‘foooj = - 0.0002 (Yea) + 25
= -0.0001%” + 2.5 - 2208 P’(‘/OC’@) = #1770 i ‘ocj“"f

c) What is the selling price of a container of yogurt?

1450

5) The cost, C, in dollars, of producing x hot tubs can be modelled by the function
C(x) = 3450x — 1.02x2,0 < x < 1500.

a) Determine the marginal cost at a production level of 750 hot tubs. Explain what this means to the
manufacturer.

O(’X): 3450 -2.04y T renaive Sege of Ha o
C\ (‘(56)3 3Y53 - D.OL{(7‘So) ?ﬂlmdl\e//\- slows Hot Hao roke oF

chonge  oF cost Wil docrease as

\ 1
C (‘750} 1920 b f;.-oo(ucﬂ- more Lo hls .

b) Find the cost of producing the 7515t hot tub.
2 st
C(vso) 23430 (740 ~ (.02 (T5) Cosk & 751" |oF fub = C(75]) {(75‘97

/J,; al 3 730 :ﬂlq/&q%
CCIsr) = Jsa (7510 - 1.9 (T5()*
H2 015 662.9%



¢) Compare and comment on the values you found in parts a) and b).

/RSL,MN‘%‘V\»\} oSy of ,"NJUCN@ X H@vxs (< mem\g) @(uﬂ
Yo Yo (oY of proaluch\ﬂ 1 more itea~ .

d) Each hot tub is sold for $9200. Write an expression to model the total revenue from the sale of x hot tubs.

R(?C) = 900K

e) Determine the rate of change of profit for the sale of 750 hot tubs.
P(ﬂ(} . ?loo X - (3‘/50;( — l,olf)c&)
P(j() = 67501 + ’QO;lq:L
Pltx) = S7SG + 204w
p' (750 = 5750 +2.04(739)
P'(750) = £ 7230 - L4l
6) The mass, in grams, of the first x meters of a wire can be modelled by the function f(x) = v2x — 1.

a) Determine the average linear density of the part of the wire fromx = 1tox = 8.

avesge. LD < Fw

<-]
= Ja@)-| - Jaa- ) = Oc“{l @/m
/——’—’—'__—‘_’—_‘-—‘_‘ 4
- Jis -1 /
<," e

b) Determine the linear density at x = 5 and at x = 8, and compare the densities at the two points. What do
these values confirm about the wire?

De)=taen () Pk = ong. L
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7) A train leaves the station at 10:00 a.m. and travels due south at a speed of 60 km/h. Another/tré'i?w has been
heading due west-at 45 km/h and reaches the same station at 11:00 a.m. At what time were the two trains
closest together? N P

Answers:

1)a) R(x) = 575vx —3x b)R'(x) = % —3 ¢)$17.33 per DVD
575

2Ja) P(x) = 0.002x” — 153 + 575V — 2000 b) P'(x) = 0.004x + 72— 153 c) —$138.14 per DVD

3)a) p(x) =86 — 0.2x b) R(x) = 86x — 0.2x%> c)R'(x) = 86 — 0.4x d)if 215 cans per month are sold, revenue is at a maximum
e) charging $43 per can will maximize the revenue

4)a) $2.80 per container b) $1.70 per container c) $4.50

5)a) $1920 per hot tub. The equation shows that the rate of change in cost of producing x hot tubs reduces for greater values of x
b) $1918.98 c) the marginal cost when producing x items is approximately equal to the cost of producing one more item d) R(x) =
9200x e) $7280 per hot tub

6)a) 0.41g/m b) %g/m atx=5 and é at x = 8. The density of the wire decreases as the distance increases.

7)-036 hours after-the-first-train-left-the station (10:22-am)—




