Snecimen 2019

3. A curve has equation

&0 8
y==-4fx+=, x>0
16 X
T ) .
(a) Find —— giving your answer 1n its simplest form.
dx

3)

The point P(4, —2) lies on the curve.

(b) Use the answer to part (a) to find the equation of the normal to the curve at P, writing

yvour answer in the form ax + by + ¢ = 0, where «, b and ¢ are integers to be found.

(4)
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5
1. Giventhat y=4x*— —, x # 0, find in their simplest form
x

dy
(a) a s
(3)
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YA
A
0 X
B
C
Figure 3
A sketch of part of the curve C with equation
)-’:20—4x—§, x>0

X

is shown in Figure 3.
Point 4 lies on C and has x coordinate equal to 2

(a) Show that the equation of the normal to Cat A is y=-2x+ 7.

(6)
The normal to C at 4 meets (' again at the point B, as shown in Figure 3.

(b) Use algebra to find the coordinates of B.
%)
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6. (Solutions based entirely on graphical or numerical methods are not acceptable.)

Given
:

f(x)=2x*—40x + 8 %z 0

(a) solve the equation f"(x) =10

4

(b) solve the equation f"(x) =5

(&)
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|
1. The curve C has equation y = —x + 1
Y=3 m

(a) Find a‘ giving the answer in its simplest form.
3)

The point P(4, =3) lics on C.

(b) Find the equation of the tangent to C at the point P. Write your answer in the form
v =mx + ¢, where m and ¢ are constants to be found.

3)
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10. A curve has equation vy = f(x), where
f(x) = (x — 4)2x + 1y
The curve touches the x-axis at the point P and crosses the x-axis at the point Q.

(a) State the coordinates of the point P.

)

(b) Find f'(x).
4)

(¢) Hence show that the equation of the tangent to the curve at the point where x = 5

can be expressed in the form y = &, where 4 is a constant to be found.

3)
The curve with equation y = f(x + «), where « is a constant, passes through the origin O.

(d) State the possible values of a.

2)
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5. A curve has equation

W
o

_1-‘=L+4\/._—15 X
6

o R 1 g
(a) Find d— giving the answer in simplest form.
"

: E1Y o
The point P(4.?) lies on the curve.,

(b) Find the equation of the normal to the curve at P. Write your answer in the form
ax + by + ¢ =0, where a, b and ¢ are integers to be found.

(4)
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9. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

A curve has equation
44X’ +9

24x

Find the x coordinate of the point on the curve at which % = ()
5
(6)

X )
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8. The curve C has equation
y=(x-2)(x-4)
(a) Show that

d}’ 2
— =3x"-20x+ 32
dx
4)

The line /, is the tangent to C at the point where x = 6

(b) Find the equation of /, giving your answer in the form y = mx + ¢, where m and ¢ are
constants to be found.

4
The line /) 1s the tangent to C at the point where x = «
Given that / and /, are parallel and distinct,
(¢) find the value of «

3)
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1. A curve has equation

y=2x“—5x2—i+7 £ =4
2x

(a) Find, in simplest form, dy

i 3)

1
The point P lies on the curve and has x coordinate >

(b) Find an equation of the normal to the curve at P, writing your answer in the form
ax + by + ¢ =0, where a, b and ¢ are integers to be found.

(3)
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T In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

f(x)=2x=3/x -5 x>0

(b) Solve the equation

£ (x)= 6
(5)
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1. The curve C has equation

y=—+—=+—-5 x>0
T | . .
(a) Find —, giving your answer in simplest form.
dx
4
The point P(4,3) lies on C.

(b) Find the equation of the normal to C at the point . Write your answer in the form
ax + by + ¢ =0, where a, b and ¢ are integers to be found.

(4)

0 SirAyazRao aayazrao @ ayazrao.com @ AyazRao @ +92 346 2656 362
V.1V



October 2021

6. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

A curve C has equation y = f(x) where

fx) = 2(x + 1)(x — 3)°

(b) Write f(x) in the form ax’ + bx* + ¢x + d, where a, b, ¢ and d are constants to be found.
3)

1

(¢) Hence, find the equation of the tangent to C at the point where x = 3

4)

0 SirAyazRao aayazrao @ ayazrao.com @ AyazRao @ +92 346 2656 362
V.17



January 2022

Y A

=V

7

Figure 3

Figure 3 shows a sketch of part of the curve with equation v = f(x), where

f(x)=(x+4)x-2}2x—-9)

(¢) Find f'(x).
4

(d) Hence find the range of values of x for which the gradient of the curve with equation
v =1f(x) is less than —18
(3)
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10.
)V A
C

0 =

A X
B
/
Figure 5

Figure 5 shows a sketch of the curve C with equation

pis e b Sae— ek

7 7 2

where £ is a constant.

d
(& B =
dx
(2)
. s P : . : . : T
The line /, shown in Figure 5, is the normal to C at the point A4 with x coordinate —5
Given that / 1s also a tangent to C at the point B,
(b) show that the x coordinate of the point B is a solution of the equation
12 +4x—33=0
4)
(¢) Hence find the x coordinate of B, justifying your answer.
(2)
Given that the y intercept of / 1s —1
(d) find the value of k.
4)
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1. The curve C has equation

d
(a) Find d—y , giving your answer in simplest form.
X

The point R [2, g) lies on C.

x>0

(3)

(b) Find the equation of the tangent to C at the point R. Write your answer in the form
ax + by + ¢ =0, where «, b and ¢ are integers to be found.

3)
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1. A curve C has equation

p=2+10x? = 2x

b | e

x>0

d
(a) Find d_y giving your answer in simplest form.
b

(3)
(b) Hence find the exact value of the gradient of the tangent to C at the point where
x = 2 giving your answer in simplest form.
(Solutions relving on calculator technology are not acceptable.)
(2)
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4. In this question you must show all stages of your working.

(a) Write

S5x? + \/x_‘
ey

in the form
y = Ax" + Bx*

where A, B, p and ¢ are constants to be found.

4)

(b) Hence find % giving each coefficient in simplest form.

(3)
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8. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Find the equation of the tangent to the curve with equation

/ —lx'2 —8r7;
W 2

at the point P(4, 12)

Give your answer in the form ax + by + ¢ = 0 where «, b and ¢ are integers.
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1. Given that

y=5x3+i,—7x x>0
=

find, in simplest form,

dy
(a) —

dx

3)

d2
(b) ==

dx )
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3. The curve C has equation

5x -8
Y= q
2x?

x>0

it ” 21 :
(a) Find é writing your answer in simplest form.

4)
The point P(2, 4) lies on C.
(b) Find an equation for the tangent to C at P writing your answer in the form
ax + by + ¢ = 0, where a, b and c are integers.
(3)
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7. The curve C has equation y = f(x) where
f(x) =2x" —kx* + 14x + 24
and k 1s a constant.
(a) Find, in simplest form,
(1) 1'(x)

(i) £7(x)
3)

The curve with equation y = f'(x) intersects the curve with equation y = f"'(x) at the
points 4 and 5.

Given that the x coordinate of 4 1s 5

(b) find the value of 4.
(2)

(¢) Hence find the coordinates of B.

(3)
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3. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
y=x"+96Jx +5 x>0

o g O e
(a) Find E , giving each term in simplest form.

3)
(b) Find the solution of the equation
d’y
._, :0
dx”
writing the answer in the form 2" where k is a constant.
3)
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10. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

The curve C has equation

Zooh 56 194
1= = — 25— — + — x>0
) 3 X X . 3 X

The point P, which lies on C, has coordinates (2, -8)

(a) Show that an equation of the tangent to C at P is

B =02
()
The point Q also lies on C.
Given that the tangent to C at Q is parallel to the tangent to C at P,
(b) find, using algebra and showing your working, the exact x coordinate of Q.
&)
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3. In this question you must show all stages of your working.
£(x) (x + 5)2 0
X})=—"F— x>
RN

(b) (1) Show that when {'(x) =10
3x* +10x—25=0
(i1} Hence state the value of x for which

f'(x) = 0
(5)
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Figure 4
Figurc 4 shows a sketch of the curve C with cquation v = f(x), where
fix) = (x +5)(3x% — 4x + 20)

(a) Deduce the range of values of x for which f{x) = 0

(1)
(b) Find t'(x) giving your answer in simplest form.
(3
The point R(—4, 84} lies on C.
Given that the tangent to C at the point £ is parallel to the tangent to C at the point R
(¢) find the x coordinatc of P.
4)
(d) Find the point to which R is transformed when the curve with equation v = f(x) is
transformed to the curve with equation,
(i) y=fx—3)
(i) y = 4f(x)
(2)
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. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

The curve C has cquation

y=4x3+g+9 x>0
X

o dy o
(a) Find d—' giving your answer in simplest form.
b

(2)
Given that
+ the point P lics on C
* the line with equation v =4 5x, where & is a constant, is the tangent to C at P
(b) show that the x coordinate ol P satislies the equation
12x*+5x°-2=0
(2)
(¢) Hence find the value of £.
4
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