Lesson 10
GCSE Mathematics
Differentiation |

10.1 TEST
Marks Available : 72
Question 1
Write down the exact value of each of the following:
4
(iy & (i) 7 iy (5]
_ 1 + . 19
(iv) 642 (v) 643 (vi) (-2
0 2
(vii ) (722—\/_75) (viii) 08 (ix) (%)
[ 9 marks]
Question 2

Consider the curvey = x> — Bx

Write down the points on the curve that havextpart as given;

() (2 _ o (i) (10 __H (i) (10 __ )

[ 3marks]
Question 3
Consider the quartic curve, = 3x* - 72
(1) Write down thegradient equatioof the polynomial curve.
[ 2marks]
(i) Write down thebend detector equatiaf the polynomial curve.
[ 1mark ]

(iii)  Use the appropriate equation to find the pomthe curve wher=1

[ 1mark ]
(iv)  Use the appropriate equation to find gradientof the curve whem = 1

[ 1 mark ]
(v) Determine, whem =1, if the curve i9ending antilockwise or clockwise.

[ 2marks]



Question 4
Write down the exact value of the following:

(iy 472 (ii)

Question 5

3

A curve has equationy = X~ — 12X

: . dy
(1) Find ix

(i) Find the gradient of the curve at the point whgre- — 3

(iii)  The curve has two turning points.

wny

Find the coordinates of the two turning points.

Question 6
Differentiate the following,

(i) y=6x"

(i) y=(3x+5)>

[ 2 marks]

[ 2marks]

[ 1mark ]

[ 4 marks]

[ 2marks]

[ 3marks]



Some Theory of Mechanics
Starting with a displacemers,

Differentiate the displacement to get the velocity...

velocity = %

Differentiate the velocity to get the acceleration...
d’s

acceleration = —
dt?

Question 7
GCSE Examination question from May 2016, 3H, Q14

A particle is moving along a straight line.
The fixed pointO lies on this line.

The displacement of the particle frabnat timet seconds is metres, where

s=2t3— 122+ 7
(a) Find an expression for the velocityms?, of the particle at timeseconds.

[ 2marks]

(b) Find the time at which the acceleration of the particle is instantaneously :

[ 2marks]



Question 8

A curve has equationy = x> — 27% + 55
(a) Find the gradient of the curve at (3, 1)

[ 4marks]
(b)  What does your answer to péd ) tell you about
the point (3,1)?
[ 1mark ]
Question 9
(1) Find the gradient equation of the curve,
_ 25
y = 5
[ 3marks]

(i) Find the gradient of the curve when= —2

[ 2marks]



Question 10
GCSE Examination question from November 2006, 3H, Q14

(a) For the equatiory = 500k — 625x2, find %

[ 2marks]

(b) Find the coordinates of the turning point on the graph of,

y = 5000k — 625x°

[ 3marks]

(c) (i) State whether this turning point is a maximum

or a minimum.
(i) Give a reason for your answer.

[ 2marks]

(d) A publisher has to set the price for a new book.
The profit, £, depends on the price of the book, Where

y = 500k — 625x°

(i) What price would you advise the publisher to set
for the book ?

(i) Give a reason for your answer.

[ 2marks]



Question 11
GCSE Examination question from June 2010, 3H, Q12

(a) Complete the table of values for,= X — 12x + 2

X -3 -2 -1 0 1 2 3 4
y 11 -7 18
[ 2marks]

(b) On the grid, draw the graph ¢f = x> — 12x + 2 for values
of x from(-3) to 4

y
A
1 )
A3 2 1 T 2 3 4 by
=20

[ 2marks]

(c) For the curve with equatiop = X — 12x + 2

. . dy
(1) find I

(i) find the gradient of the curve at the point whereb5

[ 4 marks]



Question 12
GCSE Examination question from June 2011, 3H, Q21

D yem N c, Diagram NOT
X cm accurately draw
Q
8cm
S
X cm
Xcm
A BV
10 cm P

A

v

ABCD is a rectangle.

AB =10 cm.
BC =8 cm.

P, Q, RandSare points on the sides of the rectangle.
BP =CQ=DR=AS=xcm.

(a) Show that the ared cn?, of the quadrilaterdPQRSis given by the formula
A=2x2- 18 + 80

[ 3marks]



(b) ForA = 2x® - 18 + 80

: , dA
f -
(1) ind ix

(i) find the value ok for whichA is a minimum.

(i) Explain how you know thak is a minimum for this value of

[ 5marks]
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