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( )
11 The curve C has equation y = 4x’ + x* — 20x
., d
(a) Find o
dx
dy _
By o———
(2)
(b) Find the x coordinates of the points on C where the gradient is 4
Show clear algebraic working.
“4)
(Total for Question 11 is 6 marks)
. J
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—x* = 9x+1

1
3

12 The curve C has equation y

2
(&)

5|8

(Total for Question 12 is 5 marks)

dy
dx

(b) Find the range of values of x for which C has a negative gradient.

(a) Find

1 6 2 8

0

A

o 1 7

9

P 5

16
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( )
13 The curve C has equation y=5x*—x?>—6x+4
dy
Find —
(a) Fin ir
b _
Qg —————
(2)
There are two points on the curve C at which the gradient of the curve is 2
(b) Find the x coordinate of each of these two points.
Show clear algebraic working.
“4)
(Total for Question 13 is 6 marks)
. J
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13 A curve C has equation y=x> —x?> — 8x + 12

. dy
a) Find —
(a) Fi o

The curve C has two turning points.

(b) Work out the x coordinates of the two turning points.
Show your working clearly.

(c) Show that the x-axis is a tangent to the curve C.

(Total for Question 13 is 7 marks)
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( )
16 A particle P is moving along a straight line.
The fixed point O lies on this line.
At time ¢ seconds, the displacement, s metres, of P from O is given by
s =4t — 61> + 5t
At time ¢ seconds, the velocity of P is vim/s.
(a) Find an expression for v in terms of ¢.
V=
(2)
(b) Find the time at which the acceleration of the particle is 6 m/s?
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA seconds
3)
(Total for Question 16 is 5 marks)
. J
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A&

( )
16 A curve has equation y=4x"—8x+5
. : . o1
Find the x coordinates of the two points on the curve where the gradient is 3
(Total for Question 16 is 4 marks)
J
NN R 0 O O .
(I R Turn over »
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(

17 y=x -2~ 15x+5
d
(2) Find 2
dx

b _
d N
) 2)
C is the curve with equation y = x* — 2x?> — 15x + 5
(b) Work out the range of values of x for which C has a negative gradient.
C))

(Total for Question 17 is 6 marks)
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(
17 A particle P moves along a straight line.
The fixed point O lies on this line.
The displacement of P from O at time ¢ seconds, ¢ > 1, is s metres where
125
s=4t*+ —
t
The velocity of P at time ¢ seconds, ¢ > 1, is vm/s
Work out the distance of P from O at the instant when v =0
(Total for Question 17 is S marks)
.

18
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17 Part of the curve with equation y = f(x) is shown on the grid. 5
6 5
5 _;:E‘/_\
SIS
4 .-:a;-\
__:E;_\
=
3 I
%%, 50008
=
)i 58
1 55
>
-2 -1 0 1 2 3 4 x
-1
-2
-3

Find an estimate for the gradient of the curve at the point where x = 2
Show your working clearly.

N R N A S b
e R it

[ “"

/,/,/,,/‘,,‘,’
.
R

%
Sele%s

 SIHENEILR

Y
RSRELREKKKe

(Total for Question 17 is 3 marks)
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( )

18 A curve C has equation y=x"—40x + 1

Find the coordinates of both the points on C at which the gradient is 8

DO NOTWRITE IN THIS AREA::

(Total for Question 18 is 5 marks)
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18 A particle is moving along a straight line that passes through the fixed point O 53
The displacement, s metres, of the particle from O at time ¢ seconds is given by S

s=202 =5t +6t—5

Find the value of # when the acceleration of the particle is 5 m/s?

V3UY SIHL NI ZLIMM LON

9
9
s
s
%3
%
%
%
&
%%

3 o
o
z
X :o: .’ S

m
53

311y

5

ot

5

(Total for Question 18 is 4 marks) o

X

s

. ) 55
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19 A particle P is moving along a straight line.
The fixed point O lies on this line.

At time ¢ seconds where ¢ > 0, the displacement, s metres, of P from O is given by
s=r+52-8t+10

Find the displacement of P from O when P is instantaneously at rest.

5
o

. . a .
Give your answer in the form s where a and b are integers.

o

e

a

X <
S
& ,'
% .
S,
e
Po%eivin 8%
ST
S
Poterease%
B

o
a8
Ko
SO0 o
ST
S
&

...................................................... metres

(Total for Question 19 is 5 marks)
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( )
19 A curve C has equation y =x’ —8x> —12x+5
Curve C has exactly two stationary points, one at point 4 and one at point B such that
x coordinate of point 4 > x coordinate of point B
Find the coordinates of point 4
Show clear algebraic working.
(A )
(Total for Question 19 is 5 marks)
. J
N RO O 0 O .
ECEOm R e R Turn over »
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( R
19 The curve shown in the diagram has equation
y =x*— 27x + k where k is a positive constant with £ < 54
The curve has a maximum point at 4 (a, b)
The curve has a minimum point at B (c, d)
y A
A (a, b)
Diagram NOT
accurately drawn
0 >
B (c, d)
Using differentiation, find the value of b —d
Show your working clearly.
(Total for Question 19 is 6 marks)
L J
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( )
20 (a) Express 7 + 12x — 3x” in the form a + b(x + ¢)* where a, b and c are integers.
3)
C is the curve with equation y =7 + 12x — 3x°
The point 4 is the maximum point on C
(b) Use your answer to part (a) to write down the coordinates of 4
[ s )
1)
(Total for Question 20 is 4 marks)
. J
N O O 0 0 0 .
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November 2024 P1H

( )
20 The curve with equation y = 2x* — 64x has a minimum point.
Find an equation of the tangent to the curve at the minimum point.
Show clear algebraic working.
(Total for Question 20 is 4 marks)
. J
21
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( )
20 A particle P is moving along a straight line.
The fixed point O lies on the line.
At time ¢ seconds (¢ > 0), the displacement of P from O is s metres where
s=1t"—97+33t-6
Find the minimum speed of P.
...................................................... m/s
(Total for Question 20 is S marks)
J
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( )

21 The curve T has equation y =x*—2x?>—9x + 15

) dy
Find —
(a) Fin &

DO:NOT WRITE IN-THIS: AREA:

(b) Find the range of values of x for which T has a positive gradient.
Give your values correct to 3 significant figures.
Show your working clearly.

QL
2
,/

SOOI

- DONOT-WRITE IN THIS AREA:

(Total for Question 21 is 6 marks)
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16

21 The point A4 is the only stationary point on the curve with equation y = kx* +
where k is a constant. X

Given that the coordinates of A4 are (%, a)

find the value of a.
Show your working clearly.

a

(Total for Question 21 is 5 marks) ,

24
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22 The diagram shows a sketch of part of the curve with equation y = x* — P where pisa
X

positive constant.

Diagram NOT
accurately drawn

“V

For all values of p, the curve has exactly one turning point and this turning point is a
minimum shown as the point 7 in the sketch.

For the curve where the x coordinate of 7' is —3

(a) find the value of p

24
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The line with equation y = k is a tangent to the curve with equation y = x* — 16

5 X

= :

= (b) Find the value of £

g

s

I

=

£

=

e

&

g 3

s

o

=

(@)

Q <
K= e
& 3)
(Total for Question 22 is 7 marks)

£
k <<i;
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o
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S
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23 G is the point on the curve with equation y = 8x* — 14x — 6 where the gradient is 10
The straight line Q passes through the point G and is perpendicular to the tangent at G

Find an equation for Q
Give your answer in the form ax + by + ¢ = 0 where a, b and ¢ are integers.

o

RIS
(%z

s
fs’;/\';/?;{//_(?/‘

o

L R

kO
$O

(Total for Question 23 is 5 marks) SIS
G S RS
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( )
23 Curve C has equation y = px* — mx where p and m are positive integers.
Find the range of values of x, in terms of p and m, for which the gradient of C is negative.
(Total for Question 23 is 4 marks)
. J
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-
23 A particle moves along a straight line.
The fixed point O lies on this line.
The displacement of the particle from O at time ¢ seconds, ¢ > 0, is s metres where
s=r+4r =5+ 7
At time T seconds the velocity of P is V' m/s where V > —5
Find an expression for 7 in terms of V.
4+ Ak +
Give your expression in the form ;c mV where k£ and m are integers to be found.
T = e
(Total for Question 23 is 6 marks)
L J
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23 Two particles, P and Q, move along a straight line.
The fixed point O lies on this line.

The displacement of P from O at time ¢ seconds is s metres, where

s=t3>—4t>+5¢ fort>1

The displacement of Q from O at time ¢ seconds is x metres, where

AL
X // X

x=t>—4t+4 fort>1

Find the range of values of # where ¢ > 1 for which both particles are moving in the
same direction along the straight line.

RS,
4
GSRRS

SRR
’ SNEIE A
. ‘/‘/ ‘2'?/ '\, K \z'? 5‘(’ /\0

KRRIIRRKS

K

(Total for Question 23 is 6 marks) KK
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24 L, and L, are two straight lines.
The origin of the coordinate axes is O.

L, has equation 5x + 10y = 8

L, is perpendicular to L, and passes through the point with coordinates (8, 6)

L, crosses the x-axis at the point 4.
L, intersects the straight line with equation x = -3 at the point B.

Find the area of triangle AOB.
Show your working clearly.

(Total for Question 24 is 5 marks)
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( A
24 A particle P is moving along a straight line that passes through the fixed point O.
The displacement, s metres, of P from O at time ¢ seconds is given by
s=r—-6r+5—-4
Find the value of ¢ for which the acceleration of P is 3 m/s?
=
(Total for Question 24 is 4 marks)
L J
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24 A particle P moves along a straight line that passes through the fixed point O

The displacement, x metres, of P from O at time ¢ seconds, where ¢ > 0, is given by
x=4—27t+8

The direction of motion of P reverses when P is at the point 4 on the line.

The acceleration of P at the instant when P is at A is am/s?

AL
X // X

Find the value of a

RS,
4
GSRRS

SRR
’ SNEIE A
. ‘/‘/ ‘2'?/ '\, K \z'? 5‘(’ /\0
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A =

K

(Total for Question 24 is 5 marks)
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