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Figure 4

Figure 4 shows the pian view of the design for a swimming pool.

The shape of this pool ABCDFEA consists of a rectangular section ABDE joined to a
semicircular section BCD as shown in Figure 4.

Given that AE = 2x metres, ED = y metres and the area of the pool is 250 m?,
(a) show that the perimeter, P metres, of the pool is given by

P=2x+£5—0~+7—':—)c—
X 2

(b) Explain why 0 <x <, /5—00
T

(c¢) Find the minimum perimeter of the pool, giving your answer to 3 significant figures.

() Az 250 = Zxy + JT(%x)?
- 2
2% - 2x¥y + ] (bex2)

250 = 24y 4 J15¢2
2

o 5.-.—(250 —ﬂxz) |
| 2
2%
Now, P= Zx+ 2y 4 ?___);f‘ =2xa2y4 IO
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P= 2> ¥250 471x —tcR
> o 22X

P= 2 y250 4+ x5
'3_6— “Z;Q -

- P=2x +250 + Jix¥*
= =

2lP=2x 4250 + JTx

GO) X720 and 4y>0 Since both are leng{‘kﬁ
x50 ond ( 250 - ﬂxl) 50O
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250 -n1xR >0
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And Cogether with X >0,]0 ¢>x¢ _:%9_

© P-2xi+250 ,7x
C =

P=2x +20x"" 41
-

AP = 2 —2s50x2 4
d>c

P

x* =2

A minimom, 3;(’ =0, 0 2-250 41 =0

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials
Issue 1 - June 2017 © Pearson Education Limited 2017


michellewright
Pencil

michellewright
Pencil

michellewright
Pencil


PhysicsAndMathsTutor.com

252y S 22 =250
2

(2+0)x? =250
' 2
e —
<)
X1~ 70.0\2...
x=836m (ko 3s.{L)
;{ubs{a&oke < inko P= Z5c 4250 41X

P— 2(?26) y 250 + 1 (% ?s)
| .36 e

59.744 ..
‘.P SQB’m (‘co ?:IZ

e "o

Pearson Edexcel Level 3 Advanced GCE in Mathematics - Sample Assessment Materials
Issue 1 - June 2017 © Pearson Education Limited 2017


michellewright
Pencil

michellewright
Pencil

michellewright
Pencil


PhysicsAndMathsTutor.com

2. Alorry is driven between London and Newcastle.

In a simple model, the cost of the journey £C when the lorry is driven at a steady speed
of v kilometres per hour is

1500  2v
C=—+—

+ 60
11

(a) Find, according to this model,
(1) the value of v that minimises the cost of the journey,

(i1) the minimum cost of the journey.
(Solutions based entirely on graphical or numerical methods are not acceptable.)

2
(b) Prove by using (:1—(2: that the cost is minimised at the speed found in (a)(1).
\Y

(c) State one limitation of this model.
ac _
ai) dv -0 N
C= 1500v-' +57 v+ 60
- 2
& = (-1)usobv ) + F
1500 | 2>

08 I?

a*C
v20.83 455 = 0.004 >0
JooMinimum point

C) The speed throughout the whole Jomneﬂ cannat be kept conStant.

P 5 8 3 4 6 A 0 1 8 4 8
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3. A curve has equation y = g(x).

Given that
e g(x) is a cubic expression in which the coefficient of x’ is equal to the coefficient of x
e the curve with equation y = g(x) passes through the origin

e the curve with equation y = g(x) has a stationary point at (2, 9)

(a) find g(x),
(7)

(b) prove that the stationary point at (2, 9) is a maximum.
(-’rida off properties as you go to keep track
a) Cubic: g(x)= ax*+bx*+cx+d

X* coef = ) Coef > Q)= g_x3+ b)* + O + o
passes through origin = o= 0, g(k] = X" +hx*+ax
passes +hrou9ln (22) 2 9=%a +kb+ 20
=2 00+kb=9 (O
(2,4) is a stotionary point 2 9'2)=0
9'()=30X* + 2bX+ O
> 0=]20 +4b t &
130+4b=-0 @
@-0: 2a=-9
o= -

= p=2+|03)
U

=3 |
P 0O N A
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0 glx)= -—31%% -3

b) for @ Mmaximum, ¢'tc) <0
9'(k) = 2x3x-3x4 Zx%
=-[3x+ 3
3"(:_) = -lg(m.éi‘i -

= -3 <0 hence point is o May.
2
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Figure 3

Figure 3 shows a sketch of part of the curve with equation
y=2x—17x>+ 40x

The curve has a minimum turning point at x = k.

The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and the line
with equation x = k.

- 256
Show that the area of R is T

(Solutions based entirely on graphical or numerical methods are not acceptable.)

a) 5‘._9_= EXt - 3¢+ %O = O
X ax ~5)(x-3)=0O
X=5 X =%

3

(7

X =23 c,ow«‘)'ené& de Yre \s'\~
3
tumhg povt  so X= ¢ 8 e

one. Le ore o0f4er. e k=4 .
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P“‘Mn_ = S[‘L\c‘-\?x‘ * ox]| dx

o)

U
= ['qu/ -\ x'}/ =20 X\']
4 3 o

[—2‘: (25¢) - E;E (64 +zo(le)—)
[123 - ‘%ﬁ% + 37,0}

= | wug- ‘_"_“’.‘&]
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5. A company decides to manufacture a soft drinks can with a capacity of 500 ml. Olw

The company models the can in the shape of a right circular cylinder with radius » cm Yl
and height 4 cm.

In the model they assume that the can is made from a metal of negligible thickness.

(a) Prove that the total surface area, S cm?, of the can is given by

1000

r

S=2nr*+

Given that r can vary,

(b) find the dimensions of a can that has minimum surface area.

(c) With reference to the shape of the can, suggest a reason why the company may
choose not to manufacture a can with minimum surface area.

) §A=2TReT 427vrh
Vi Ttrzh

Trzh= so00 -(1)
h =~ 300
TTr 2

Sz 2e? q-'zﬂrx(soo) -@

TSr

- 2 1000 v

9= 2Tr ¢ + —
o:amet s 1992 ()

b) S —2rr? + 1000r """

dS -4nr -\OooOr-*
ar _ . 1000 -
e @
ad
a— =© -0
Ll-'ﬂr‘-looo, =0
r2

Grrd -1000=0
3. 1000
7
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b) r=— &.-230 em (‘ss.ft\ '@

SO O

— —
-

-

SOQO
h = n (%30

h= & 60ecm Czs.e.Y -

Rodins = 430 cn (a0
{-\&3“\;& = 8:60 em (3s.p)

) rzw30cpm h=R60 cm
Il the rodiny s L-30cm ond r+ine oWt s X-60cm,
+haomn +#2 conl SN Siuore in P(C‘JFLQ —lout OMA cans ore
tower t+hoen sz\nj orc  wide. —(1)
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6. A curve C has equation
y=x2—2x—24\/;, x>0

d
(a) Find (i) —

dx
d?y
(i) 4o
& 3)
(b) Verify that C has a stationary point when x = 4
(2)
(c) Determine the nature of this stationary point, giving a reason for your answer.
(2)
o) 1) Y Cacte 2 - 2Lt \c.j-_ ax™, M _ any!
\A >
- /L
AY - 2x -2 - [l -
Ax
: - ¥
) Y _dx G a9 . d <oy_>
ot dx- dx \ &
Y/«
b) 49 - ax-a-11a°
Ax
Speis wwen QY e
Ax |2 =
IRVAN
49 20 -2 - 1L(W)
dx X =k
= 8-2~-6 = O
oﬁ\ = o/, lhente o sm\,mvw;\v) paiak ok
oAx W=y

DC:(.| \/
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dxt ]3(:‘5
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4
[A sphere of radius » has volume 3 7r3 and surface area 47r?]

A manufacturer produces a storage tank.

The tank is modelled in the shape of a hollow circular cylinder closed at one end with a
hemispherical shell at the other end as shown in Figure 9.

The walls of the tank are assumed to have negligible thickness.
The cylinder has radius » metres and height # metres and the hemisphere has radius » metres.
The volume of the tank is 6 m>.

(a) Show that, according to the model, the surface area of the tank, in m?, is given by

12 5
— 4+ — 7”.2
r
4)
The manufacturer needs to minimise the surface area of the tank.
(b) Use calculus to find the radius of the tank for which the surface area is a minimum.
C))
(c) Calculate the minimum surface area of the tank, giving your answer to the nearest integer.
2

o) A= A+ A+ A3 9 As AWh + W+ 3™ ©
= A= QaTrh + 3Tr"
Tlvh =) A=(i- ar)aw r3T0?

Avea C:)‘inkv © A,

Area base > AL = Tt nt 3
Area hmisphm “As = AMr* =) A= l'a_Tlr-_g,w".» <\
Ve Em’ = Vegetindev + qulmn. W 3
6 = Twh+ 30D N(he 3r)s6 =2 As 12, By oo repuind
@ 3 yh- i-%r@ =

"t
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b) A= .5 © Diffrskok
o8 @ st eguol O
dA:-12 cow -0 @ @&Md‘w s

v rr 3
2> -3C +101w =0

r’L

2y -3+ 10Ut =c => 10N> = 3¢

=) (3:3_G®=7 =736 = [O5m
171 Yon —

= Swufece ama will R @  minimum  when Y= lfS'm@

c) A=W, + S (= 1.08m
Y
A=_12 . ST(1os) = 17.301..
o5 & ©

=2 Minmum  Sufare i3 1¥m
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8. Given that
f(X)=x2—4x+5 xeR

(a) express f(X) in the form (X + @)? + b where a and b are integers to be found.

(2)

The curve with equation y = f(X)

LA
Kl

* meets the y-axis at the point P

p 03¢

5
o
=
g
o
g

<

%
vy
&

* has a minimum turning point at the point Q

00

XK
e

oot

KA AIRIK

(b) Write down

3088

(1) the coordinates of P

(i1) the coordinates of Q

(ay f()

)

ERRLERLEARRL AR

x?-4x+5
(x+ (-9)—(-4\*+5

2 \ 2]
(x-2)"_- 445

N
RLEEIRRLEEIRRLEIILRLEALALL

ORI K

5>
K
R

X
5

u

!

W\
~
=
\
»
/
»
-+

Ua)(i) wmeets § - aus means x =
when x=0 , f(0) = (0-2)7+I
= 4+l
=5

2 (0,5) o (U

(1) minimum '{'urn'lng point can be directly foundl
by loclung at () = (r-2)*+1

o % %
SIS

L)
X g <

s poose

Q= (:L'u),'(l~

jo3e-aalel
B
Wie 3 6%
KRG
B

SRR
(90950509
L J Sk

R ORI mmr
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Figure 3

Figure 3 is a graph of the trajectory of a golf ball after the ball has been hit until it first
hits the ground.

The vertical height, H metres, of the ball above the ground has been plotted against the
horizontal distance travelled, X metres, measured from where the ball was hit.

The ball is modelled as a particle travelling in a vertical plane above horizontal ground.
Given that the ball

* is hit from a point on the top of a platform of vertical height 3 m above the ground
» reaches its maximum vertical height after travelling a horizontal distance of 90m

* s ata vertical height of 27 m above the ground after travelling a horizontal
distance of 120m

Given also that H is modelled as a quadratic function in X

(@) find H in terms of x

()
(b) Hence find, according to the model,
(1) the maximum vertical height of the ball above the ground,

(i1) the horizontal distance travelled by the ball, from when it was hit to when it first
hits the ground, giving your answer to the nearest metre.

®)

(c) The possible effects of wind or air resistance are two limitations of the model.
Give one other limitation of this model.

1)
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( ™)
10. The curve C has equation
y = 5x* = 24x3 + 42x2 - 32x + 11 xeR
(a) Find

L dy
1) ==
(i) "

2
o5

®3)
(b) (i) Verify that C has a stationary pointat x = 1

(if) Show that this stationary point is a point of inflection, giving reasons for
your answer.

(4)

) ©
0)i) = = 20x' - Flxt + Yk - 3L 5 use e ax” S gnx’

\

{0 differenhate .

)& L oxt - juux - 84 O

ea. Sxt > sxuxox® = 203
J

2
p. |
WA~

b)

o
(&=

\

20013) - F2(1*) ~34(1) - 372 O

) when o= | 8mdien|'

=%
ol

20 -3F1L + 4 - 32

= 0
aY

AA-

G =0 g0 bhere is G %mhonw\\/} pomk_aF a1, ®

oA
W) when x = 0°%, 3= = 10(0:3%) - 32(08%) + (0 - 3L < chyose o volues

= -0-bb4 either Side of the

]
0]

whea x = V2, ax = 20012 -31202%) + Ww12) - 312

- 0-b4 <0 0 godient is negakive. stahonow pont,
v J !

- 032

- 0:32¢0 0 godient iS negahve. © for finding both gradienrs

Since. the qradient is neqahve on ot Sides of the stabonary pont, +his must
g

v

be o point of inflechon. ©

\
neaohve \\ -

ﬂrd’d'uen\— \\E\K,_‘(J"\\neﬂaﬁve 8roo\|'enl—

0% 1 11 N

J

P 6 8 7 3 2 A 0 1 0 4 8

| [

SXRIS

OO

QISERNIILRHILIL LKL
IR
MKV I
SSIEISELISIELS

SRR,
e oo ot tetetetotetetetetotetototetotetotes

<

%
KRR R R LEHIR K LEAIR KLY

<

<
%
o%
<
<
%
o%
<
<
%
o%
<
<
%
o%
<
<2
<2
o%
<2
<2

9%
%

}%
o
%
L
}%
o
%
L
}%
o
%
L
}%
o
%
L
}%
o
%
L
}%
o
%
L
}%
o
%
plotesees
foSososeses
<4

hote
RS
o
KRS
IR




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































michellewright
Pencil

michellewright
Pencil

michellewright
Text Box
10.


PhysicsAndMathsTutor.com
1.

The curve C has equation
y=3x*-8x*-3

. . dy
(a) Find (1) =
dx
.. d’
) g
(b) Verify that C has a stationary point when x = 2

(c) Determine the nature of this stationary point, giving a reason for your answer.

°) e Qe
) 1=3x-3%x -3 =1 ﬁ%= lax_-_'lhx. ©)

i) dM = 3ex -h3x @

B) 5+aﬁon°w3 Pohnb when i‘é— =0

olx

dy = 1°- dat o 12(D)° MR = 1ax3-2uxk =0 @
dx

= Ab 1=&,%=o =) X=2 is o Shsaan  peink. O

c) ﬁ ond Subsktulh . X=Q  d'¥ >0 => Minimun

dat IS
d¥ <o =7 Moaximum
. dx®
du| = 36 () -48@) = wu-9¢ = 43 O
dx” lo

=) k>0 =) S{v,';o%o\ta chwl: whiech is a
Minimum . @

m—
e—
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