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€3 Do Now
The first questions are what today's lesson needs. The others bring back earlier topics.
Al Needed today [2 marks] A2 Needed today [2 marks]

Solve 22 — 32 — 18 < 0. Write 322 — 122 + 20 in the form

a(z +b)? +c.
Answer ... <z <.....
Answer

A3 Last lesson [2 marks] A4 From chapter 4 [2 marks]

Work out the gradient of the Simplify (223)2

normal to the curve y = 2% — 2z 4z

at the point where x = 2.

Answer
Answer

3 Example, then your turn Level 2
Your teacher works through each example with you. Then try the one beside it.
'd ~\

EXAMPLE 1 B1 Work out the values of x for [3 marks]

Work out the values of z for which whichy =7+ 10z — 2% is a

y = x? — 6z + 1 is an increasing function. decreasing function.

Hint A function is increasing where fillz > 0.
Answer x......

N\ J/
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EXAMPLE 2 B2 Work out the values of z for [4 marks]
Work out the values of x for which which y = 223 + 3z? — 36z is
y = 2® — 322 — 242 + 5 is a decreasing an increasing function.
function.
y
|
I 4
| ; > X
-2 0 !
/ i y=x3—3x2—24x+5 Answer ..........
|
|
|

Not drawn accurately

Hint Solve % < 0. Find the critical values first, then
decide which side of them the gradient is negative.

\ J/
' —\
EXAMPLE 3 B3 Prove that [4 marks]
Prove that y = 23 + 322 + 5z — 2 is an y=1-5x+3x>—z3isa
increasing function for all values of z. decreasing function for all
Hint Show that 4% > 0 for every z. Complete the values of z.

ay
squareon Z2.
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EXAMPLE 4

9
Work out the values of x for whichy =z + —
X

is an increasing function.

y =X+ 9/x

(3, 6)

(-3, -6)

Not drawn accurately

Hint Write y = = + 92 !. The function is not defined
atz = 0.

\

[ EXAMPLE 5

y = (2 — 1)(z* + 3). Work out j—;%. Hence
work out the rate of change of the gradient of
the curve at the point where ¢ = 2.

Hint Multiply out first. Z%?} is the derivative of %5: itis
the rate of change of the gradient.

\

Practice

C1 Work out the values of z for [2 marks]
which y = 222 + 92 — 5is a
decreasing function.
Answer z......
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C2 Provethaty =323 — 322 + 11z

B4 Work out the values of x for [4 marks]

. 25 .
whichy =4x 4+ —isa
T

decreasing function.

Answer ..........

BS y= ($2 —4)(3x +1). Work out  [4 marks]
d2

=-%. Hence work out the rate of
change of the gradient of the
curve at the point where

rz=—1.

2

Answer j
“i

Ak
I
N
=}
o

Level 2

[3 marks]
is an increasing function for all
values of z.
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C3 y = 22% — § Work out the value [3marks] C4  Work out the values of z for [3 marks]
; &y N x ) which the gradient of the curve
Of gz When = L. y = x3 — 62% + 4 is increasing.
Answer Answer z......
C5 y=z*—62%+2. Workoutthe  [3marks]
values of  for which % =0.
Answer x =...... and z=......
) Exam-style questions AQA exam style
D1 Kai is working out the values of z for which y = 2® — 27z is a decreasing [3 marks]
function. He writes: 322 —27 < 0,s0 2?2 < 9,s0 z < 3.
Explain Kai's mistake. Work out the correct values of .
Answer ... <z <.....
D2 f(z) = 2z® — 62 + 9z + 1. Use differentiation to show that f(z) is an increasing [4 marks]
function for all values of z.
D3  Work out the values of z for which f(z) = 223 — ;2% — 6z is a decreasing function.  [5 marks]
Give your answer as an inequality.
Answer ... <z <.....
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D4 Aballis thrown upwards. Its height, h metres, above the ground ¢t seconds after it is
thrown is h = 1.5 + 14t — 5¢2.

(@ Work out 2. [1 mark]
Answer 4 — ..

(b) Work out the values of ¢ for which the height of the ball is increasing. [2 marks]
Answer .........

(c) Work out ‘fTQ. Say what it tells you about the ball. [2 marks]

Total for D4: 5 marks

D5 y = f(z)is the graph of a cubic function. f(z) > 0 for x <4 and f(z) < 0forxz >4. [4marks]
The function is decreasing for x < —3, increasing for —3 < z < 1 and decreasing
for z > 1. Draw a possible sketch of y = f(z) for values of z from —5 to 5 on the
axes.

-5 -4 -3 -2 -1 |01 2 3 4 5

D6 y=ax— 6z + kx+ 2, where kis an integer. % > 0 for all values of z. Work out the [4 marks]
least possible value of k.

Answer k= ......
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3 Extension

Stretch

No route is given. The hints are at the end of the sheet. Use one at a time.

E1

Extension hints
Cover these with paper. Uncover one at a time.

E1  Hint1 Work out fi—lg and solve % < 0. Be careful when you
multiply an inequality by something that might be
negative.

Hint2 2 — 95, 18 Multiply by 2, which is positive for every
x #0.

Hint3  22° — 16 < 0, soz® < 8 and z < 2. The function is not
defined atz = 0, soitis decreasing for x < 0 and for

0<zx<2.
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Work out the values of z for which y = 2% + e is a decreasing function.

[5 marks]

Answer ..........

How did it go?
Colour one circle on each line: not yet, nearly, yes.

| can work out where a function is

increasing or decreasing. 000
| can prove that a functionis

increasing, or decreasing, for all Q00
values of z.

| can work out the second derivative

and the rate of change of the OO0
gradient.

| can say what 4* and ‘575’ meanin a 000

context.
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