R Stationary points and turning points

ROBINSON Worked solutions

This topic online

n The curvey = X% - 6x + 1 has one turning point.
a. Use differentiation to find the coordinates of the turning point.

b. State whether the turning point is a maximum or a minimum. (3 marks)

a)

i,j_ 1 2x -6
dx

2x -6 F O

16, T2 x % 3 46, 2

y ¥ 3t =-4(3) +1=-2

(3, -»)
)

tx* s0 o U sha.pe

MmintMum

n A curve has equationy = 5 + 8x - 2x°

Find the coordinates of the maximum point of the curve. (3 marks)
dx
-4x F O
tox, T4 x ¥ 2 tHx, 4

4§ s+a(2)-2(2)*=5+1c-8
=% 50 an A shape. maximum

(2, 13)
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a The curve C has equation y = X -3x+6
The point P has coordinates (1, 4).

a. Show that P is a stationary point of C.

b. State, with a reason, whether P is a maximum point or a minimum point.

(3 marks)
o)
dy = 3x2-3
da
x = . 4y
\ = 3( I) -3=0
X
x = J I-34¢=
P s on C and the 3ro.d.:.e.l\t there ts O, 0P s a sto.'l:;om.rj
pocnt
o)
X = d.
(o) —J— -3 (aoms d.ou-m)
dx
x = d
2: —d— 9 (Sou\s up)
Oown £hea up, so P ¢s o minimum
Mminimum
n The curve y = X%+ kx + 7, where k is a constant, has its minimum point at x = 4
a. Find the value of k.
b. Find the y-coordinate of the minimum point. (4 marks)
o)
dYy = 2.4k
dx
Groadient cs Oat x =4
2(4) 4+ = O
8+l = O
k=-9%
o)
:) = x*-2¢x + 7
x = '+:j=\6-32.+'7
g=-1
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a A delivery company works out that the cost, £C, of fuel for a journey when a van travels at an
average speed of x km/h is given by

C=002x% - 2x + 60 for20 < x < 80

a. Find the speed, in km/h, that makes the fuel cost as small as possible.

b. Find this smallest fuel cost, in pounds.
o)
dC 4 coux-2

dx
O.04%4x -2 ¥ O

2 O04x F 2 +2

+0.04 x ¥ so +0.04
+x2 50 this ¢s the minimum

sO wm/h
b)
C

0.02 X SO*-2%x50+¢O

SO - \00 ¢ €0

EIO
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n Priya runs a market stall selling strawberries. When she sells x kg of strawberries in a day, her profit,
£P, is given by

P = -0.5%% + 30x — 100

a. Find the number of kilograms Priya should sell in a day to make the greatest profit.

b. Find the greatest possible daily profit, in pounds.

(4 marks)
a)
&_P -x + 30
dx
-x + 30 o
te x 30 T
2" 50 an a shape: thes is the maximum
30 ll.s
)
P = -0.5 x30*+ 30 % 30 -\00
= -450 + 100 - \00
Eiso
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The curve C has equationy = x + 9 forx>0
X

a. Find the coordinates of the stationary point of C.

b. State whether this stationary point is a maximum or a minimum. (4 marks)

a)

J=.z.+“.x."
id-=l-1.x'z=l-l
dx =t

\_l = O
‘z

1=,
xz
2t = 9

.z=3(.z>0,so(\ot-3)
= 9
T34+ —=¢
j 3
(3, ¢)
b)

X

\. %2— =1-9=-9% (30'\!\3 d.oo-m)

1 Ii- =\ a -T(SO\I\S UP)

Oown then Up, S0 o Minimum

minimum
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n The curve C has equation y = X3 - 62+ 9x + 1
a. Find the x-coordinates of the two stationary points of C.
b. Write down the coordinates of the maximum point of C.

c. Write down the coordinates of the minimum point of C.

«)

(5 marks)

4y 1 3.tz 49
dx

3x*2=-\2x+9 ¥ ©
xP=-4x +3 £ O 3

(.:r.-l)(.z-3) T (o

X = \ID=I-C*ﬂ+\=5’
x = 3:3=17-5"~}+17+I=I

+x3% cubic: max l,:.rs(:, thea min

mo.ximum (l, 5)
e)

miaLMUm (3, I)
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n A farmer has 120 m of fencing. She uses all of it to make a rectangular pen against a long straight
stone wall, so the fencing is needed on three sides only.

The two sides at right angles to the wall are each x metres long.

a. Write down an expression, in terms of x, for the area A m? of the pen. Give your answer in the

form A = px - qxz.

b. Use differentiation to find the value of x that gives the greatest area.

c. Find the greatest possible area of the pen, in m?2.

o)
Side a.(.ons the wall =120 - 2x

A = x(120 - 2x)

A =120x - 222
o)

A 1 120-ux
dx
120 -4Yx ¥ O
+9ae 4% ¥ \20 +42

24

:x.TSO T

-x2 50 this ts the maximum

x = 30
)
A = 120(30) - 2(30)* = 3600 - 19300

\900 m?
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m An open box is made from a square sheet of card of side 24 cm. A square of side x cm is cut from
each corner and the sides are folded up.

The volume, ch3, of the box is given by

V=4x3 - 96x° + 576x forO<x< 12

a. Find an expression for av
dx

b. Find the value of x that gives the greatest possible volume.

c. Find the greatest possible volume of the box, in cm?
2)

dV = 1222 -\92x + ST¢
dx

\2x% = 1922 + ST¢
b)

222 = 1922 + ST¢ o
12 22 = 16x + 42 o =2
(x -4)x-\2) § ©
x=Horx =12

x must be Less Chan 12, and +x® cubic: J,:.rst s{:o.tiomxry point is the max

x =4

e)

Vo= u(4)? - %(4)? + 576(%)
= 25¢-\536 + 2304

024 cm®
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