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Figure 3

The curve C has equation y = f(x), where
f(x)=x3\f4x+7 x)—%

(a) Show that

b (2x + 3)

0= a7

where k is a constant to be found.

The point P, shown in Figure 3, is the minimum turning point on C.

(b) Find the coordinates of P.

(c) Hence find the range of the function g defined by

g(x) =—41(x) L e

The point Q with coordinates [%, %) lies on C.

(d) Find the coordinates of the point to which Q is mapped when C is transformed to

the curve with equation
3
=40f| x——| -8
g ( 2)

@

2

@

(o)
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Figure 5
The curve shown in Figure 5 has equation
. T
x=4siny—1 OSySE
The point P{k, g] lies on the curve.

(a) Verify that k=2

(b) (i) Find (;E in terms of y
4

i dy 1
(ii) Hence show that — = ——————
Wx+14J3 —x

The normal to the curve at P cuts the x-axis at the point N.

(c) Find the exact area of triangle OPN, where O is the origin.

Give your answer in the form ar + bn* where a and b are constants.

=V

@

(6)
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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

16 k
X # =

Y T 9G3x— k) 3

where k is a positive constant not equal to 3

(a) Find jy giving your answer in simplest form in terms of £.
x

2
The point P with x coordinate 1 lies on C.
Given that the gradient of the curve at P is —12
(b) find the two possible values of &
3
Given also that k£ < 3
(c) find the equation of the normal to C at P, writing your answer in the
form ax + by + ¢ = 0, where a, b and ¢ are integers to be found.
3

(d) show, using algebraic integration that,

3

JLdF AIn10
9(3x — k)

1

where A is a constant to be found.

(O]
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10.
VA

=V

Figure 4

Figure 4 shows a sketch of the curve with equation

_w+6
T3y -3

dx
(a) Find a giving your answer as a fully simplified fraction.

The tangents at points P and Q on the curve are parallel to the y-axis, as shown
in Figure 4.

(b) Use the answer to part (a) to find the equations of these two tangents.

@

O
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Figure 1

Figure 1 shows a sketch of the curve with equation

x=2y"+5y-6

(a) Find & in terms of y.
dx
@
The point P lies on the curve and is shown in Figure 1.
Given that the tangent to the curve at P is parallel to the y-axis,

(b) find the coordinates of P.
©))
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Figure 3

Figure 3 shows a sketch of the curve C with equation y = f(x), where
fx)=(2x+1)e™
(a) Show that
f'(x)=A2x+ 1)y’ (1 -4x) e ™

where A4 is a constant to be found.

)

(b) Hence find the exact coordinates of the two stationary points on C.
3)

The function g is defined by
g(x)=8f(x-2)

(c) Find the coordinates of the maximum stationary point on the curve with equation
y=g).
(2)
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

A curve C has equation

x = sin*4y 0<y<

oo |y
o
/AN
=
N

The point P with x coordinate % lies on C

(a) Find the exact y coordinate of P

(¢))
dx
(b) Find 3
(¢))
(c) Hence show that gi: can be written in the form
dy 1
dx Vg +r(x +s5)’
where g, r and s are constants to be found.
(©))

Using the answer to part (c),

(d) (1) state the x coordinate of the point where the value of % is a minimum,

(ii) state the value of %} at this point.

(0]
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

A curve C has equation

y=5c0s2x — 12sin2x —T<x<T

T
The point 4 with x coordinate 3 lies on C.

(a) Use algebraic differentiation to find the gradient of the tangent to C at A.
Give the answer in simplest form.

3
(b) Express 5cos2x — 12sin2x in the form

Rcos(2x + @)

whereR>0andO<a<§

Find the exact value of R and find the value of a to 3 decimal places.

€))
A point P lies on C.
Given that the gradient of the tangent to C at P is 6

(c) find the greatest possible value for the x coordinate of P.
Give the answer to 2 decimal places.

C)
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Figure 3

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

Solutions relying entirely on calculator technology are not acceptable.
Figure 3 shows a sketch of part of the curve with equation

y=A~dx-7

The line /, shown in Figure 3, is the normal to the curve at the point P(8, 5)

(a) Use calculus to show that an equation of / is

Sx+2y—-50=0
)
The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and /.
(b) Use algebraic integration to find the exact area of R.
“)
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Figure 1
Figure 1 shows a sketch of part of the curve C with equation y = f(x) where
f(x) = 6 v/x In(4x) x>0
The curve cuts the x-axis at point P

(a) State the x coordinate of P

@
The point Q, shown in Figure 1, is the stationary point on C
(b) Use calculus to find the exact coordinates of O
)
(c) Hence find the range of the function g(x) where
glx) =-21(x)
(2)

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

4x +1

y=(x+—3)2 x#-3 xeR

Use calculus to find the range of values of x for which y is increasing.

6
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4: The function f is defined by

fr) = Xy X x>3
xX“+x-12 x+4

(a) Show that

Tx
x—3

f(x) = x>3

(b) Hence find f'(x) giving your answer in simplest form.

5. The curve C has equation

In(x*+ k)
TPtk xeR

where £ is a positive constant.

(a) Show that

dy  Ax(B-In(x* +k))

dr (x2 + k)2

where 4 and B are constants to be found.
Given that C has exactly three turning points,
(b) find the x coordinate of each of these points. Give your answer in terms of £

where appropriate.

(c) find the upper limit to the value for £.

(&)

()

&)

3

(1)
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Figure 1

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Figure 1 shows a sketch of the curve with equation y = f(x), where
f(x) = 2e*"* cos x 0<x< 2

The curve intersects the x-axis at point R, as shown in Figure 1.

(a) State the coordinates of R

ey
The curve has two turning points, at point P and point , also shown in Figure 1.
(b) Show that, at points P and Q,
asin’ x + bsinx + ¢ = 0
where a, b and ¢ are integers to be found.
O]
(c) Hence find the x coordinate of point 0, giving your answer to 3 decimal places.
2
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Figure 2

Figure 2 shows a sketch of the curve C with equation

x—gsin(3 +£J z < <37r
30Ty <Y<y

The curve intersects the y-axis at the points 4 and B as shown.

(a) Find the exact value of the y coordinate of
* point 4

* point B

(b) Show that

-7
dx p—gx’
where p and g are integers to be found.

The normal to C at 4 and the tangent to C at B intersect at the point D.
Using

+ the answer to part (b)

 the sketch of curve C in Figure 2

(c) find, in simplest form, the exact x coordinate of D.

3

(C))

)
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Figure 2
Figure 2 shows a sketch of the curve with equation y = f(x) where

f(x) = (2x — 3)’e™ 2

(a) Show that
£'(x) = 2(Px + Q)(2x — 3)"e™ *

where P, O and n are constants to be found.

C))
(b) Hence find
(i) the x coordinates of the stationary points on the curve with equation y = f(x),
(ii) the range of the function g defined by
3 4x-2 3
gx)=8(2x—-3)%e x < 2
(Solutions relying entirely on calculator technology are not acceptable.)
@
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Figure 1

Figure 1 shows a sketch of the curve C with equation y = f(x) where
f(x) = e (2x* = 3)’
(a) Find the range of f
(b) Show that
f'(x) = 2x(2x* —3)e™ (4 - Bx?)
where 4 and B are constants to be found.

Given that the line y =k, where £ is a constant, k£ > 0, intersects the curve at exactly
two distinct points,

(c) find the exact range of values of &

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

Solutions relying entirely on calculator technology are not acceptable.

A curve C has equation

¥+ (3k-2)x

y =2xe

where k 1s a constant.

Given that C' has two distinct turning points, find the range of possible values of k.

2)

@

“@

(7)
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Figure 3

Figure 3 shows a sketch of part of the curve C with equation

y=vV3+4e” x>0

(a) Find %, giving your answer in simplest form.

The point P with x coordinate a lies on C.

Given that the tangent to C at P passes through the origin, as shown in Figure 3,

(b) show that x = & is a solution of the equation

2 2

4x%e* —4e —3=0
(c) Hence show that « lies between 1 and 2

(d) Show that the equation in part (b) can be written in the form

v =14 43¢
2

The iteration formula

1 2
x”+1 - - 4 + SC_x”
with x; =1 is used to find an approximation for a.

(e) Use the iteration formula to find, to 4 decimal places, the value of
@ x
(i) a

0

3

0

(1
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

. d
(i) Given y=1In(2+"+ 5) find ay
2)
(i1) A curve C has equation y = f(x) where
21x
f(x) = ——— R
W= €
where £ 1s a positive integer, k > |
Given that
k
j f(x)dx < 7In8
1
find the greatest possible value of &
)
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10.

y »
P(a, b)
0 X
Figure 2
Figure 2 shows a sketch of the curve with equation
T
x=3cos2y -3<x<3 Ogygg

Find & f
(a) Fin dy in terms of y.

(b) Hence show that

where £ is a constant to be found.

The point P(a, b) lies on the curve and is shown in Figure 2.
Given that

« the gradient of the curve at P is —%

* Dboth @ and b are positive

(c) find the exact values of ¢ and b.

(2)

3)

(C))
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3: The curve C has equation

2
x:4y -3 1
2y +1

(a) Find % in terms of y, giving the answer in simplest form.
Q)
A point P lies on C.

Given that
+ the gradient of the tangent to C at P is 1
+ the point P lies above the x-axis

(b) find the coordinates of P.

(Solutions relying entirely on calculator technology are not acceptable.)

Q)

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

(a) Show that

cos2x sin2x nr
- + = cosecx X#+ nei
sinx  Ccosx 2

3
2

(b) Hence solve, for 0 < § < >

( cos20 sin28
+

2
sin@ cosﬂ) =6cotf-4

giving your answers to 3 significant figures as appropriate.

)
(c) Using the result from part (a), or otherwise, find the exact value of

T

2 .
cos2x sin2x
( - + )cot xdx
«\ sinx COSX
6

2
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