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Optimisation Mark Schemes

Question 1

A company manufactures food tins in the shape of cylinders which must have a constant d ‘.
volume of 150w cm®. To lessen material costs the company would like to minimise the ) Tne 5\,\.—{,‘“@ [v¥ad N (vr oL bﬁ W i
surface area of the tins. a

S = Qe & i (YA

elinunode b

(a) By first expressing the height h of the tin in terms of its radius r, show that the h
300
surface area of the cylinder is given by[S = 2r? + =0 ,
Fid I desnes o o
[2]

(b) Use calculus to find the minimum value for the surface area of the tins. Give your
answer correct to 2 decimal places.

[4]

A company manufactures food tins in the shape of cylinders which must have a constant

volume of 1507 cm®. To lessen material costs the company would like to minimise the IO) 2 IS =\
surface area of the tins, (S = 2“ c + 5 OO m
(a) By first expressing the height h of the tin in terms of its radius r, show that the S
) . 5, 300m o J d ) =0
surface area of the cylinder is given by S = 2nr +_r . M\f\\W\V\ﬁ/\’\ nm,/\/t occuas wiren Bradf\ Ql\t/ JF s
2] find r at ot miaimun. "
(b) Use calculus to find the minimum value for the surface area of the tins. Give your d’—— = /+ K r- 30 0 L) r B
answer correct to 2 decimal places. df 0
G = 2O
[4] r2

Lo r=3\/¥§
M, as .
A ar

Sub = 375 e G Yo fiad minivmuna value of $.
2
5= 27‘(%/%) "—399—%- - ms23em’

CF )
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Question 2

A right-angled triangle of height h, base r and hypotenuse 15 cm has been rotated about its

vertical axis to form a cone. a) P‘ﬁ H/\agorolg
e g W isS
e* & LE= 2318

¢® = 298 L

¢ = J228- L®

(a) Write an expression for r in terms of h.

[2]

(b)Show that the volume of the cone, V cm?, can be expressed as:
s
V= 3(225!1 - h%)

[3]

(c) Find the value of h which provides the cone with its maximum volume,

[3]

A right-angled triangle of height h, base r and hypotenuse 15 cm has been rotated about its 'Z)) U 0 | e
vertical axis to form a cone.

o{r W Ccone

Ve et Lo (i focmula  booklek)
3

V= 'gw(dus-t\l N

V: T (225-k2) h
2

(a) Write an expression for r in terms of h.

(= 225- 0% V= (225k-L?)

[2] 2
(b)Show that the volume of the cone, V ecm?, can be expressed as:
V= 2(2251& — 1
[3]
(c) Find the value of h which provides the cone with its maximum volume.
[3]
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vertical axis to form a cone.

A right-angled triangle of height h, base r and hypotenuse 15 cm has been rotated about its C) GFD\ P l,\ V on (39 w ﬁ D C av\i Al’\d

ﬁs MO | M.

h= €.6¢025. ..

h= 866 cen (2sh)

(a) Write an expression for r in terms of h.

[2]

(b)Show that the volume of the cone, V cm?, can be expressed as:
V= 2(2251& )

[3]

(c) Find the value of h which provides the cone with its maximum volume.

[3]

Question 3

A wire of length 1 m is cut into two pieces. The first piece is bent into the shape of a square. The a\ | [‘ SC( wat 6) eq(mne I'M = P
second piece is bent into a rectangle which has a length [ twice as long as its width w. Let x cm be
the perimeter of the square.
Squee ades = 2
H

(a) Find an expression for the area of the square.

[3] - 2
oo Square prto = (L )

(b) Show that the width of the rectangle w = 10(;-1 Y

[3] 5 2

L Sqwm.. ot =

(c) Find an expression for the sum of the area of the two shapes, S. l G

[3]
(d) Find the value of x such that the sum of the areas, S, is a minimum.

[4]
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A wire of length 1 m is cut into two pieces. The first piece is bent into the shape of a square. The b ) ﬂ_ m
second piece is bent into a rectangle which has a length [ twice as long as its width w. Let x cm be
the perimeter of the square.

z [0 O L
Re,c,mngle, pecimeker = 2L+ 2w

(a) Find an expression for the area of the square.

(3 Re,oﬁ-ungle. pecimeker = 100 - >

(b) Show that the width of the rectangle w = M. \ O O - ¢ = 2 L + '2 w ( L 9 w)

: 100 - 3 = 22w
- 100-» = 6w

(c) Find an expression for the sum of the area of the two shapes, S.

(d) Find the value of x such that the sum of the areas, S, is a minimum.

w= (00 -3¢
[4] é

A wire of length 1 m is cut into two pieces. The first piece is bent into the shape of a square. The C) S = rec [,’CL(/\gl e Outol + SC((A. O e DJ‘Q L
second piece is bent into a rectangle which has alength [ twice as long as its width w. Let x cm be
the perimeter of the square. g t 2L

= lw o+ Lz QW)

i

(a) Find an expression for the area of the square.

2
squar. oa = 3 L)
16
3]
C= 2w* + *
(b) Show that the width of the rectangle w = %:5: 6
z
(3] <=2 (m s ) e
(c) Find an expression for the sum of the area of the two shapes, S. 6
.
£ C=x (loo-5)" + x
(d) Find the value of x such that the sum of the areas, S, is a minimum. 3’6 = 9

[4]
(lOO- u\l + xl
18 16
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A wire of length 1 m is cut into two pieces. The first piece is bent into the shape of a square. The
second piece is bent into a rectangle which has a length [ twice as long as its width w. Let x cm be
the perimeter of the square.

(a) Find an expression for the area of the square.

[3]
(b) Show that the width of the rectangle w = 100T-x.

[3]
(c) Find an expression for the sum of the area of the two shapes, S.

[3]
(d) Find the value of x such that the sum of the areas, S, is a minimum.

[4]

Question 4

Liam, a keen runner and swimmer, enters a competition which requires the competitors to run
from point A along a straight beach, before diving into the water and swimming directly to point
C. Liam is able to run at a speed of 8 m/s along the beach and swim at 2 m/s in the water.

1C

# 100m

500m

Let x represent the distance between A and B, the distance that Liam runs along the beach
before entering the water and swimming along the line BC.

(a) Find an expression for the time taken for Liam to run x metres between A and B.

[2]
(b)Show that the length of BC = /10000 + (500 — x)2.
[2]
(c) Find an expression for the total time taken for Liam to finish the race.
[2]
(d)Find the value of x that will allow Liam to complete the race in the quickest time.
[3]

00 GF(‘,\PL\ S Opwd @wl &5 MUA (MU

> = 47 0S%g2...

2 =

47. 1 cwn (3sH)

booklet)

(noF m formula

o) Speeck = dust (&)

Fne (t)
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Liam, a keen runner and swimmer, enters a competition which requires the competitors to run
from point A along a straight beach, before diving into the water and swimming directly to point a
C. Liam is able to run at a speed of 8 m/s along the beach and swim at 2 m/s in the water. B C S = 0O z »* ( SO0 - » )

A BL*
BL

B

b) P\jl’ L\o\ao ros

2

"

(0 000 + (s00-3)

J10 000 + (s00- 3)*

(1]

500 m

Let x represent the distance between A and B, the distance that Liam runs along the beach
before entering the water and swimming along the line BC.

(a) Find an expression for the time taken for Liam to run x metres between A and B.

[2]
(b)Show that the length of BC = y/10000 + (500 — x)2.

(2]
(c) Find an expression for the total time taken for Liam to finish the race.

[2]
(d)Find the value of x that will allow Liam to complete the race in the quickest time.

[3]

Liam, a keen runner and swimmer, enters a competition which requires the competitors to run (j SP 0&OL = A s " ([l ) ( (\0|' i Fo(mu\a EOOHEJ' )

from point A along a straight beach, before diving into the water and swimming directly to point
C. Liam is able to run at a speed of 8 m/s along the beach and swim at 2 m/s in the water. {- (A e (_ 3 )

ruAting anck bty be He fme S\,uwv\vv\w\g_

2 = J10 000 + (<00 - 5¢)*
B {:S

500 m

|C| Leb T be He tobal time, b be fle hme

2
k= J10 000 + (500 - 2¢)
Let x represent the distance between A and B, the distance that Liam runs along the beach 2
before entering the water and swimming along the line BC.

-

te o+ kK

(a) Find an expression for the time taken for Liam to run x metres between A and B.

b= 2 (2]
b4

A =
(b)Show that the length of BC = /10000 + (500 — x)2. \ =

[2]

+ [10 000 + (S00- 2¢)*
2

2
g

(c) Find an expression for the total time taken for Liam to finish the race.
[2]
(d)Find the value of x that will allow Liam to complete the race in the quickest time.

[3]
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Liam, a keen runner and swimmer, enters a competition which requires the competitors to run
from point A along a straight beach, before diving into the water and swimming directly to point
C. Liam is able to run at a speed of 8 m/s along the beach and swim at 2 m/s in the water.

C

e 100m

500 m

Let x represent the distance between A and B, the distance that Liam runs along the beach
before entering the water and swimming along the line BC.

(a) Find an expression for the time taken for Liam to run x metres between A and B.

[2]
(b)Show that the length of BC = /10000 + (500 — x)2.
[2]
(c) Find an expression for the total time taken for Liam to finish the race.
1 9;_ + W 2]
(d) Find the value of x that will allow Liam to complete the race in the quickest time.
[3]

Question 5

A small cylindrical drum, closed at the top but open at the bottom, has a radius r cm and a height
h cm. The volume of the drum is 1000 cm®.

The material to make the top skin of the drum costs 25 cents per cm? and the curved surface of
the drum costs 20 cents per cm?.

(a) Find an expression for h in terms of 7.

[2]
(b)Show that the total cost of the material to make the drum is € = 25mr? + w.

[4]
() Find 5%,

[2]
The function C(r) has a local minimum at the point (p, q).
(d)Find the value of p.

[4]
(e) State, to the nearest dollar, the minimum cost required to make the drum.

[1]

Y . . .

(f) Find oz and hence, describe the concavity of the function € (r) at x = p.

[4]

For more help, please visit www.exampaperspractice.co.uk
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A small cylindrical drum, closed at the top but open at the bottom, has a radius  cm and a height

h cm. The volume of the drum is 1000 cm?. B ) /]/C,P SJZ\V'\ = COS{' X C[r(‘,[@, anrl G
The material to make the top skin of the drum costs 25 cents per cm? and the curved surface of 4/ IZ a
the drum costs 20 cents per cm?. op skin = 95 Tr
(a) Find an expression for h in terms of r. = o000
k I“'T CMFV@A SUr \(;[‘LCC /¥ 3N OF o CONE
[2]
e A = (J\Trr L\ (m Fo(mu\ll Eool:[d)
(b)Show that the total cost of the material to make the drum is € = 25mr% + —_
] Curveck suréue = cost ¥ are
= 000
() Find 5. (ueveck sucfoce = 20« 2wch ( h 2)

@ Cucvech surfoce

1"

20 «x Q?ﬂ(%)

The function C(r) has a local minimum at the point (p, q).

Curedd sucfoce = 40 000
(d)Find the value of p.

r

[4]
(e) State, to the nearest dollar, the minimum cost required to make the drum. . C -3 1 S nwr 2 + ‘( 0 000

r
[1]
2

(f) Find% and hence, describe the concavity of the function C(r) atx = p.

[4]

w
A small cylindrical drum, closed at the top but open at the bottom, has a radius r cm and a height C) D(/ we h v, O F 4 [’O(ﬁ/\l./Ll o ("‘ formula  booklek )
h cm. The volume of the drum is 1000 cm?®.
" 1 n-l
The material to make the top skin of the drum costs 25 cents per cm? and the curved surface of p("') = 3 = x ) F [7() N i’;{, = A
the drum costs 20 cents per cm?. 2C
(a) Find an expression for h in terms of r. q -\
(= 2Swre* + 4o 000¢
[2]
- A
40000 L = SO0twe -40 000 ¢
i . 2, 40000 d
(b)Show that the total cost of the material to make the drum is € = 257r* + = O{__
F

[4]

(C)Findi—i % = SO0e - 40 000

(‘1

[2]
The function C(r) has a local minimum at the point (p, q).

(d)Find the value of p.

[4]

(e) State, to the nearest dollar, the minimum cost required to make the drum.
[1]
d*c
(f) Find o and hence, describe the concavity of the function C(r) atx = p.

[4]
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A small cylindrical drum, closed at the top but open at the bottom, has a radius  cm and a height OU l_

h cm. The volume of the drum is 1000 cm?®. G(QPL\ C O‘M FW\A (s mintmitm

The material to make the top skin of the drum costs 25 cents per cm? and the curved surface of C = f = € RERY H. ..

the drum costs 20 cents per cm?.

(a) Find an expression for h in terms of r. P - 6‘ 3 y cmMm (35 p )
[2]

. . 2, 40000

(b)Show that the total cost of the material to make the drum is € = 257r° + —_

[4]
i dC:SO-rrr - 40 000
(c) Find =~ d ——
r c

[2]

The function C(r) has alocal minimum at the point (p, q).

(d)Find the value of p.
[4]

(e) State, to the nearest dollar, the minimum cost required to make the drum.
[1]

-}

(f) Find% and hence, describe the concavity of the function C(r) atx = p.

[4]

A small cylindrical drum, closed at the top but open at the bottom, has a radius  cm and a height &) US e %G w( %m%’ L\ Ffom fD\(L ((1) .

h cm. The volume of the drum is 1000 cm?.

The material to make the top skin of the drum costs 25 cents per cm? and the curved surface of C min = Dl ‘{66 bl 0 l 7 idigha C(’/\}’S
the drum costs 20 cents per cm?.
(a) Find an expression for h in terms of 7. [M‘n - $ q S ( newre S\' do“ or )
[2]
(b)Show that the total cost of the material to make the drum is € = 25mr? + ﬂ
[4]
(c) Find -
[2]
The function C(r) has a local minimum at the point (p, q).
(d)Find the value of p.
[4]
(e) State, to the nearest dollar, the minimum cost required to make the drum.
[1]
(f) Find:—: and hence, describe the concavity of the function C(r) atx = p.
[4]
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i\i:?;!hcgnglur;::loc;rt;?,dcrlj;ei itot(l)mgiz:but open at the bottom, has a radius  cm and a height F ) FI(S“' C’_e/rl \/OLI'[ ve, = ST‘CLI/\ R ?,V\l'

The material to make the top skin of the drum costs 25 cents per cm? and the curved surface of SCLOV\& D[U( Ve l,' (Ve = CON Cavr (’

the drum costs 20 cents per cm?. g

(a) Find an expression for h in terms of 7. DU we h v, OF .9 A PO(M[A‘ s § (m formula  booklet )
[2] a-l

\c(x) :3: ',7CA e P(x): ébf/: na¢
(b)Show that the total cost of the material to make the drum is C = 25mr% + ﬂ 2C
g dl = sowr - 40 000"
ﬁ:SO‘ﬂ’f"LIOOOO aAr

(c) Find -
d-l' ri . %
2] A = SO + €0 000«

The function C(r) has a local minimum at the point (p, q).

p= 6-34 em (3s6) d*C = sowr + %0 000

a dr® c

(d)Find the value of p.

(e) State, to the nearest dollar, the minimum cost required to make the drum.

T Som + 80000 > O when =6 3%
(3

d*c
(f) Findﬁ and hence, describe the concavity of the function € (r) atx = p.

- L C s concave up ol %z p.

Question 6

The daily cost function of a company producing pairs of running shoes is modelled by the cubic a) w=0 .'AA,\ en no S LO s e Pfo ClLLLed )

function
- 2 ¢
C(x) = 1225 + 11x — 0.009x% — 0.0001%3, 0 < x < 160 (o) = 1225 + (L (0) - 0. 009 (0)* - 0.0001 (0)
where x is the number of pairs of running shoes produced and C the cost in USD.

(o) = 1228 USO

(a) Write down the daily cost to the company if no pairs of running shoes are produced.

[1]
The marginal cost of production is the cost of producing one additional unit. This can be
approximated by the gradient of the cost function.
(b)Find an expression for the marginal cost, C’(x), of producing pairs of running shoes.
[2]
(c) Find the marginal cost of producing
1) 40 pairs of running shoes
(ii) 90 pairs of running shoes.
[2]

The optimum level of production is when marginal revenue equals marginal cost. The marginal
revenue, R'(x), is equal to 4.5.

(d)Find the optimum level of production.

3
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The daily cost function of a company producing pairs of running shoes is modelled by the cubic b] O(’/ e h w, O ,' o = {'Ofﬂ/\iki Ly (W\ formulo.  booklek )
function
C(x) = 1225 + 11x — 0.009x2 — 0.0001x3, 0 <x < 160 ﬂ(’t) :5 =2t — F\(’l) L i% = MLM
where x is the number of pairs of running shoes produced and C the cost in USD. -
(a) Write down the daily cost to the company if no pairs of running shoes are produced. [ (7() = ' 22 5 + W\ e -0.00 0( ’ to. 0.000\ 27 =
[1]

Apph& formut la
The marginal cost of production is the cost of producing one additional unit. This can be
approximated by the gradient of the cost function. - 2
(((x)=1l-0.018> - 9.0003 5

(b)Find an expression for the marginal cost, €’(x), of producing pairs of running shoes.

[2]
(c) Find the marginal cost of producing
(i) 40 pairs of running shoes
(ii) 90 pairs of running shoes.
[2]

The optimum level of production is when marginal revenue equals marginal cost. The marginal
revenue, R'(x), is equal to 4.5.

(d)Find the optimum level of production.

(3)

The daily cost function of a company producing pairs of running shoes is modelled by the cubic C) 0 Slkb A = L( 0 lv/\,l’ o C ' ( x_)
function

C(x) = 1225 + 11x — 0.009x% — 0.0001x%, 0 < x < 160 (‘[‘(O) =l - 0.0%8 (RO) - O.OOOS[L(O):L

where x is the number of pairs of running shoes produced and C the cost in USD.

('(40) = 4.20 WSD

(a) Write down the daily cost to the company if no pairs of running shoes are produced.

T DSub %00 whko € ()

(‘la0) = 1) - 0.002 (10) - 0.0003 (90)*

The marginal cost of production is the cost of producing one additional unit. This can be
approximated by the gradient of the cost function.

(b)Find an expression for the marginal cost, €’ (x), of producing pairs of running shoes.
(()=l-0.0(85 - 0. 0003 2> 2 ('(%0) = 6.95 UsD
(c) Find the marginal cost of producing
(i) 40 pairs of running shoes
(ii) 90 pairs of running shoes.
[2]

The optimum level of production is when marginal revenue equals marginal cost. The marginal
revenue, R'(x), is equal to 4.5.

(d)Find the optimum level of production.

(3)

For more help, please visit www.exampaperspractice.co.uk
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The daily cost function of a company producing pairs of running shoes is modelled by the cubic

fanesion d) Ophmum  level  of Procluchon s

\
C(x) = 1225 + 11x — 0.009x% — 0.0001x3, 0 < x < 160 ,Q(x) = C‘[x)

where x is the number of pairs of running shoes produced and C the cost in USD.

LS =[l-0.01%x - 0.0003 ™

(a) Write down the daily cost to the company if no pairs of running shoes are produced.

I golv@ !ar . ON tjour s
The marginal cost of production is the cost of producing one additional unit. This can be _
approximated by the gradient of the cost function. i = l 1 O 122 ...
(b)Find an expression for the marginal cost, €’ (x), of producing pairs of running shoes. l 1 0 P&‘ {5 0 ‘_ fUNA ‘“6 s kacs

('lu):”—0,0lg;(_- q. 0003){.1 [2]
(¢) Find the marginal cost of producing
(i) 40 pairs of running shoes
(i) 90 pairs of running shoes.
[2]

The optimum level of production is when marginal revenue equals marginal cost. The marginal
revenue, R'(x), is equal to 4.5.

(d)Find the optimum level of production.

(3
Question 7
A cyclist riding over a hill can be modelled by the function ,1\ gub }. o 60 " I"O l,\ ( [-—)
I 2
h(O) ==zt +3t+12,  0=<t=70 I (60) e ﬁ [50) +32(60)+ 12
where h is the cyclist’s altitude above mean sea level, in metres, and t is the elapsed time, in
seconds. ‘A ( ) L‘
60)= H2 ma
(a) Calculate the cyclist’s altitude after a minute.
[2]
(b)Find h'(¢).
[2]
(c) Calculate the cyclist's maximum altitude and the time it takes to reach this altitude.
[3]

For more help, please visit www.exampaperspractice.co.uk
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A cyclist riding over a hill can be modelled by the function

a0
h(t) = ——t2 + 3t + 12,

0<t<70
24

where h is the cyclist’s altitude above mean sea level, in metres, and ¢ is the elapsed time, in
seconds.

(a) Calculate the cyclist’s altitude after a minute.

[2]
(b)Find ' (£).
[2]
(c) Calculate the cyclist’s maximum altitude and the time it takes to reach this altitude.
[3]
A cyclist riding over a hill can be modelled by the function
1
h(t) = ——t*+3t + 12, 0<t<70
24
where h is the cyclist’s altitude above mean sea level, in metres, and t is the elapsed time, in
seconds.
(a) Calculate the cyclist’s altitude after a minute.
[2]
(b)Find h'(t). k‘ ( ” -_ E o+ 2
12
[2]
(c) Calculate the cyclist's maximum altitude and the time it takes to reach this altitude.
[3]

bS D(/l\/uhv@, Of' 7(,V\ EO(MULlD{

¢)

(i formula  booklet)

#(%) :5: 7CA — P(K):%{{/: ADLA

oLt 3L
h(t)=- o 7+ 3te i

h'(¢) st +3
12

Ceb W) = 0 wad <olve For L.

_l_{'+'3:O
12

E=365

Sub t=23¢ mbp W(H).

h(ze) = _ 1 (2¢gV+3(26)+ 12
24

h(36)= 66nn
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Question 8

A company produces and sells cricket bats. The company’s daily cost, C, in hundreds of 0\ g u h X =0 n l-o ( (Jc) .
Australian dollars (AUD), changes based on the number of cricket bats they produce per day. The
daily cost function of the company can be modelled by ( ( 2 2
0) = 6(0)2-10(0)* +10(0) +4

C(x) =6x*>—10x*+10x + 4

( (o) = 4

(a) Find the cost to the company for any day zero cricket bats are produced. L‘ 0 o A M 0

where x hundred cricket bats is the number of cricket bats produced on a particular day.

[1]

The company’s daily revenue, in hundreds of AUD, from selling x hundred cricket bats is given by
the function R(x) = 42x.

(b)Given that profit = revenue - cost, determine a function for the profit, P(x), in hundreds of
AUD from selling x hundred cricket bats.

[2]
(c) Find P’'(x).
[2]
The derivative of P(x) gives the marginal profit. The production of bats will reach its profit
maximising level when the marginal profit equals zero and P(x) is positive.
(d)Find the profit maximising production level and the expected profit.
[3]
A company produces and sells cricket bats. The company’s daily cost, C, in hundreds of b\ P ( h74 ) = 'Z ( g{) = C ( W )

Australian dollars (AUD), changes based on the number of cricket bats they produce per day. The
daily cost function of the company can be modelled by

= 3

Plse) = 42x - (62 —10%* +103. +H)
C(x)=6x>—10x2+10x+ 4

where x hundred cricket bats is the number of cricket bats produced on a particular day. P l 7() = - 6)‘ 2 + | 0 1‘1 + g 9_ % - l‘

(a) Find the cost to the company for any day zero cricket bats are produced.

(1]

The company's daily revenue, in hundreds of AUD, from selling x hundred cricket bats is given by
the function R(x) = 42x.

(b)Given that profit = revenue - cost, determine a function for the profit, P(x), in hundreds of
AUD from selling x hundred cricket bats.

[2]
(c) Find P'(x).

[2]
The derivative of P(x) gives the marginal profit. The production of bats will reach its profit
maximising level when the marginal profit equals zero and P(x) is positive.
(d)Find the profit maximising production level and the expected profit.

[3]
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A company produces and sells cricket bats. The company’s daily cost, C, in hundreds of
Australian dollars (AUD), changes based on the number of cricket bats they produce per day. The
daily cost function of the company can be modelled by

¢) Decivechive 0" 7(,',\ ['orvvu,da (i formula  booklet)
F(u) :5 = 2 — F‘(x) :0%? = ax”

C(x) = 6x* —10x? + 10x + 4

where x hundred cricket bats is the number of cricket bats produced on a particular day.

P(x) T o693 109 + 3325 - 4

(a) Find the cost to the company for any day zero cricket bats are produced.

o P'(%) = - 183¢* +20s + 22

The company’s daily revenue, in hundreds of AUD, from selling x hundred cricket bats is given by
the function R(x) = 42x.

(b)Given that profit = revenue - cost, determine a function for the profit, P(x), in hundreds of
AUD from selling x hundred cricket bats.

Pla) = - €22+ 10a* + 222 - & 2]

(¢) Find P’ (x).

[2]
The derivative of P(x) gives the marginal profit. The production of bats will reach its profit
maximising level when the marginal profit equals zero and P(x) is positive.
(d)Find the profit maximising production level and the expected profit.
[3]
A company produces and sells cricket bats. The company’s daily cost, C, in hundreds of Ol ) g e l7 P ) ( H ) - O O‘/\A\ 40 (Me/ E@(\ .

Australian dollars (AUD), changes based on the number of cricket bats they produce per day. The
daily cost function of the company can be modelled by

- 1€x? + 203 + 232:=0

C(x) = 6x° —10x? + 10x + 4
=2 wx == LLY
Eey;c" as PV >0 sl 2z 0O
It Sub M= X wko PC%) .
6 ()3 +10(2) +32(0) - Y

S2

where x hundred cricket bats is the number of cricket bats produced on a particular day.

(a) Find the cost to the company for any day zero cricket bats are produced.

The company’s daily revenue, in hundreds of AUD, from selling x hundred cricket bats is given by P ( 1)
the function R(x) = 42x.

(b)Given that profit = revenue - cost, determine a function for the profit, P(x), in hundreds of P (l\
AUD from selling x hundred cricket bats.

Pla) = ~ €3+ 10%* + 223 -4 2

1]

“ Abe probk meximising produchon
(c) Find P'(x).
. . level & 200 bats awd Hee
P'(%) = - 182¢* + 202 + 32 12]
The derivative of P(x) gives the marginal profit. The production of bats will reach its profit 6xp uhd' Pm‘-"L ‘S 5160 AM D‘

maximising level when the marginal profit equals zero and P(x) is positive.

(d) Find the profit maximising production level and the expected profit.

[3]
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Question 9

Dora decides to build a cardboard container for when she goes strawberry picking from a
rectangular piece of cardboard, 55 cm X 28 cm. She cuts squares with side length x cm from
each corner as shown in the diagram below.

55cm

28 cm

_.,_<<.

(a) Show that the volume, V em?, of the container is given by

V = 4x% — 166x% + 1540x

(b)Find %
[2]
(c) Find
(i) the value of x that maximises the volume of the container

(ii) the maximum volume of the container. Give your answer in the form a x 10¥, where
1<a<10andk € Z.

[4]
Dora decides to build a cardboard container for when she goes strawberry picking from a
rectangular piece of cardboard, 55 cm X 28 cm. She cuts squares with side length x cm from
each corner as shown in the diagram below.
55cm
X ]
X!
x|
o :
B S .
(a) Show that the volume, V cm?, of the container is given by
V = 4x% - 166x2 + 1540x
[2]
., dv
(b)Find "
[2]
(c) Find

(i) the value of x that maximises the volume of the container

(i) the maximum volume of the container. Give your answer in the form a x 10%, where
1<a<10andk €Z.

[4]

#o A ‘-CA :
(i formula  booklet)

o) Volume of o cubod
(VN AWIN
whent [ 15 He lenghn, w15 He  wiolls
ok hois Hhe hewgld
L = w= 1% - 2=
Sub L, w and K
Ve

5% ~ Lo, W=

formedar.
(Ss'ix) (2&’1%\}(, >expww(mwl

(euff‘CU\S?&

ko

V= a3 - 16632+ 1S4Q 5

b) D(’/wcnhv{', Of' 7(,“ gO(W\LAlCL (i formula booklet)

i — P(;L) = iii%/, = Axn—‘

pn::
()5 b

V: Ll;u,g - Ieé‘)(,l + |SL(Q>¢,

oV = 1222 -3325 + 1540

2
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Dora decides to build a cardboard container for when she goes strawberry picking from a
rectangular piece of cardboard, 55 cm X 28 cm. She cuts squares with side length x cm from
each corner as shown in the diagram below.

55cm

28 cm

(a) Show that the volume, V cm?, of the container is given by
V = 4x3 - 166x% + 1540x
[2]
. dv
(b)Find =

oV = 1232 -2332,c + 1S40
dac

[2]
(c) Find

(i) the value of x that maximises the volume of the container

(ii) the maximum volume of the container. Give your answer in the form a X 10%, where
1<a<10andk € Z.

[4]

i) Sek dv =0
dae

L% -332 + ISko = O

aneh solwe for .

W = S.8AK3. . e :
Rejeck ws (>0

% =5S.8qcn. (3sh)

iﬁ) Sub e = S.8axz... mbo V.

V= L(5.¢9U2)° - 166 (S . ¢9u3)™* + I1SUO(S. ¢9u2)
V

"

HiLa. os4a. ..
H2O (3 k)

V= 4.13 x 183 el
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