Exam Questions — Differentiation (P1)

Q1.
The curve C has equation y = f(x) where x> 0

Given that

2x —1)(3x + 2
P = e )OE 42
. 24x

o the point P(4, 12) lieson C
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(a) find the equation of the normal to C at P, giving your answer in the form y = mx + ¢ where m and c are

integers to be found,

(b) find f(x), giving each term in simplest form.

(Total for question = 10 marks)
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P(2,;13)
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Figure 4
Figure 4 shows part of the curve with equation y = 2x?> + 5
The point P(2,13) lies on the curve.

(a) Find the gradient of the tangent to the curve at P.

The point Q with x coordinate 2 + h also lies on the curve.

(b) Find, in terms of h, the gradient of the line PQ. Give your answer in simplest form.

(c) Explain briefly the relationship between the answer to (b) and the answer to (a).

(Total for question = 6 marks)
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P(3.16)
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Figure 1
Figure 1 shows part of the curve with equation y = x? + 3x — 2
The point P(3,16) lies on the curve.

(a) Find the gradient of the tangent to the curve at P.

The point Q with x coordinate 3 + h also lies on the curve.

(b) Find, in terms of h, the gradient of the line PQ. Write your answer in simplest form.

(c) Explain briefly the relationship between the answer to (b) and the answer to (a).

(Total for question = 6 marks)
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Q4.
The curve C has equation y =f(x), x>0
Given that

2 4’4

—_—

o fi(x)= \/: X" + 3, where A is a constant
o f'(xX)=0whenx=4

(a) find the value of A.

Given also that

. f(x):S\/g,whenx:12

(b) find f(x), giving each term in simplest form.
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(Total for question = 9 marks)
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Figure §

Figure 5 shows a sketch of the curve C with equation
)
PEE g R
7 7 2
where k is a constant.
dy
(a) Find dx
7
The line /, shown in Figure 5, is the normal to C at the point A with x coordinate 2
Given that / is 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
12x> +4x-33=0
(c) Hence find the x coordinate of B, justifying your answer.
Given that the y intercept of /is —1
(Total for question = 12 marks)
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(d) find the value of k.
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The curve C has equation
y=(x-2)(x -4y

(a) Show that

The line /1 is the tangent to C at the point where x = 6

(b) Find the equation of /1, giving your answer in the form y = mx + ¢, where m and ¢ are constants to be
found.

The line ;> is the tangent to C at the point where x = a
Given that /1 and | are parallel and distinct,

(c) find the value of a

(Total for question = 11 marks)
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Figure 4
Figure 4 shows a sketch of the curve C with equation
y=4+12x—3x?
The point M is the maximum turning point on C.
(@) (i) Write 4 + 12x — 3x2 in the form

a+ b(x + c)?

where a, b and ¢ are constants to be found.
(i) Hence, or otherwise, state the coordinates of M.

The line /1 passes through O and M, as shown in Figure 4.
A line > touches C and is parallel to /4

(b) Find an equation for b

(Total for question = 10 marks)

www.onlinemathsteaching.co.uk



Online Maths
Qs Teaching

The line /1 has equation
2x-5y+7=0

(a) Find the gradient of /4

Given that
e the point A has coordinates (6, —2)
e theline I, passes through A and is perpendicular to /4

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

The lines /1 and & intersect at the point M.
(c) Using algebra and showing all your working, find the coordinates of M.

(Solutions relying on calculator technology are not acceptable.)

Given that the diagonals of a square ABCD meet at M,

(d) find the coordinates of the point C.

(Total for question = 9 marks)
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The curve with equation y=f(x), x>0, passes through the point P(4, -2).

Given that

1 | vt

d—‘ = 3xJx —10x~
dx

(a) find the equation of the tangent to the curve at P, writing your answer in the form y=mx+ ¢, where
m and c are integers to be found.

(b) Find f (x).

(Total for question = 9 marks)

www.onlinemathsteaching.co.uk



Online Maths

Q10. Teaching

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

] !
y=—x —8x?

at the point P(4, 12)
Give your answer in the form ax + by + ¢ = 0 where a, b and c are integers.

The curve with equation y = f(x) also passes through the point P(4, 12)

Given that

ra | -

Rl
f'(x)= —x —8x
(x) 1

(b) find f(x) giving the coefficients in simplest form.

(Total for question = 10 marks)
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The curve C has equation

N

y=2x*-4x+3

dy

(a) Find dx writing your answer in simplest form.

The point P lies on C.

Given that

e the x coordinate of P is 2¥ where k is a constant
e the gradient of C at the point P is 16

(b) find the value of k.

(Total for question = 5 marks)
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve C has equation y =f(x), x>0
Given that

e the point If’(4, -5)lieson C
2x" +ax+b

o f'(x)= 4x , Where a and b are constants
e the gradient of the tangentto Cat Pis 7

(a) show that

4a+b=24

Given also thata + b=-9

(b) find, in simplest form, f(x)

Curve C is transformed to the curve with equation y = f(x — 3)
Given that point P is transformed to the point Q,

(c) state the coordinates of Q.

(Total for question = 10 marks)
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The curve C has equation y = f(x) where x>0

Given that

1
Lo R AT
f'(x) =

&
° 4.1'2
o the point P(4,-1) lieson C
(a) (i) find the value of the gradient of C at P

(i) Hence find the equation of the normal to C at P, giving your answer in the form ax+ by + c=0
where a, b and ¢ are integers to be found.

(b) Find f(x).

(Total for question = 10 marks)
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A curve has equation y = f(x), where
f(x) = (x — 4)(2x + 1)?
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).

5
XTis
(c) Hence show that the equation of the tangent to the curve at the point where 2
in the form y = k, where k is a constant to be found.

can be expressed

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

(d) State the possible values of a.

(Total for question = 10 marks)
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A curve has equation
4x* +9
)! = —
T 24x
dy

= =0
Find the x coordinate of the point on the curve at which dx

x>0

(Total for question = 6 marks)
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The curve C has equation y =f(x), x>0

Given that

e C passes through the point P (8, 2)

_322 £ 3= 2(%)

f(x) = 3x

(a) find the equation of the tangent to C at P. Write your answer in the form y = mx + ¢, where mand ¢
are constants to
be found.

(b) Find, in simplest form, f(x).

(Total for question = 8 marks)
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