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January 2006

1 Given that y = 16x + x~!, find the two values of x for which j% = 0. (5 marks)

X

(a)

(b)

(c)

(d)

8 A curve, drawn from the origin O, crosses the x-axis at the point 4(9,0). Tangents to the
curve at O and 4 meet at the point P, as shown in the diagram.

The curve, defined for x = 0, has equation

dv
Find ;‘. (2 marks)
dx

dy
(1) Find the value of d—‘ at the point O and hence write down an equation of the
X

tangent at O. (2 marks)
(i) Show that the equation of the tangent at A(9, 0) is 2y = 3x — 27. (3 marks)

(i11) Hence find the coordinates of the point P where the two tangents meet. (3 marks)
3
Find J(r 2 — 3x) dx. (3 marks)

Calculate the area of the shaded region bounded by the curve and the tangents OP and
AP. (5 marks)




June 2006

7 At the point (x, y), where x >0, the gradient of a curve is given by

dv .1 16
—=3x4+—==7
x i x2
. . dy
(a) (i) Verify that d_ =0whenx=4. (1 mark)
\.
. O x . .
(i) Write — in the form 16x", where £ is an integer. (1 mark)
2
(iii) Find d’y (3 marks)
dx?’ '

(iv) Hence determine whether the point where x = 4 is a maximum or a minimum,
giving a reason for your answer. (2 marks)

(b) The point P(1,8) lies on the curve.

(1) Show that the gradient of the curve at the point P is 12. (1 mark)

(i1) Find an equation of the normal to the curve at P. (3 marks)
116

(c) (1) Find [(3.\" + — —7)dx. (3 marks)
! X«

(i1) Hence find the equation of the curve which passes through the point P(1,8).
(3 marks)




January 2007

LT

(a) (i) Giventhat y=x+1+

iz, find ¥
X

dx’
(i1) The curve C has a minimum point M . Find the coordinates of M .

(ii1)) Find an equation of the normal to C at the point (1, 6).

(b) (1) Find J(.t‘-l— 1 +:_2) dx.

6 A curve C is defined for x = 0 by the equation y = x + | + — and is sketched below.
2

(3 marks)

(4 marks)

(4 marks)

(3 marks)
(i1) Hence find the area of the region bounded by the curve C, the lines x =1 and
x =4 and the x-axis. (2 marks)
June 2007
1
1 (i) Find [3;‘2 dx. (3 marks)
9 1
(i1) Hence find the value of I 3x? dx. (2 marks)
|




5 A curve is defined for x >0 by the equation

y, 2
y= (1 +—)
Y

The point P lies on the curve where x = 2.

(a)

(b)

(c)

(d)
(e)

Find the y-coordinate of P. {1 mark)
2\ 2
Expand (1 - -) . (2 marks)
X
Find d—} (3 marks)
dx
Hence show that the gradient of the curve at P is =2. (2 marks)

Find the equation of the normal to the curve at P, giving your answer in the form
x+ by + ¢ =0, where b and ¢ are integers. (4 marks)




January 2008

(@ ()
(i)
(iii)
(iv)
(v)

(b) (@

(i1)

5 A curve, drawn from the origin O, crosses the x-axis at the point P(4,0).

V A

P(4,0)

=Y

The curve, defined for x = 0, has equation

2
2
y=4x° —x°

dy
Find —.
ind —
Show that the gradient of the curve at P(4,0) is —2.
Find an equation of the normal to the curve at P(4,0).

Find the y-coordinate of Q and hence find the area of triangle OPQ.

The curve has a maximum point M. Find the x-coordinate of M.

1 3
Find J‘(4Jr2 — xz)dx.

The normal to the curve at P meets the y-axis at the point O, as shown in the diagram.

(3 marks)

(2 marks)
(3 marks)
(3 marks)

(3 marks)

(3 marks)

Find the total area of the region bounded by the curve and the lines PQ and QO.

(3 marks)




June 2008

1 (a) Write Vx3 in the form xX, where k is a fraction. (1 mark)

(b) A curve, defined for x = 0, has equation

(i) Find d—‘ (3 marks)
dx

(i1) Find the equation of the tangent to the curve at the point where x = 4, giving
your answer in the form y = mx +c. (5 marks)

4\3
7 (a) The expression (l - —,) can be written in the form
x*

P . q
PR B O
x2 x4 xb

-

By using the binomial expansion, or otherwise, find the values of the integers p and 4.
(3 marks)

3
(b) (1) Hence find J(l +i,) dx. (4 marks)
x*

2 3

94 4\’

(i1) Hence find the value of J (I - \—2) dx. (2 marks)
l P




January 2009

4 The diagram shows a sketch of the curves with equations y = 2x? and y=28

3

0

3

T

4

oY

The curves intersect at the origin and at the point 4, where x = 4.

5 dy
(1) For the curve y = 2x=, find the value of —‘ when x =4.

1
x
X o

a 2 ks
(a) = marks)
}_
(i1) Find an equation of the normal to the curve y = 2x* at the point 4. (4 marks)
1
(b) (1) Find J&r’ dx. (2 marks)
(i1) Find the area of the shaded region bounded by the two curves. (4 marks)
June 2009

1
2 (a) Write down the value of n given that — = x". (1 mark)

X

3 2
(b) Expand (I +—2) . (2 marks)
X
3 2
(c) Hence find j(l +—2) dx. (3 marks)
X
3 3 2

(d) Hence find the exact value of I (l - —2) dx. (2 marks)

1 X




5 The diagram shows part of a curve with a maximum point M.
Va
M
0 15\ X
The equation of the curve is
3 3
y= 15x2 — x?2
o QP
(a) Find —. (3 marks)
dx
(b) Hence find the coordinates of the maximum point M. (4 marks)
(c) The point P(1, 14) lies on the curve. Show that the equation of the tangent to the
curve at Pis y = 20x — 6. (3 marks)
(d) The tangents to the curve at the points P and M intersect at the point R. Find the
length of RM . (3 marks)
January 2010

(a)

(b)

(c)

2 At the point (x, v) on a curve, where x>0, the gradient is given by

dy
—=7Vx5—-4
dl'
Write v/x? in the form x*, where k is a fraction. (1 mark)

Find J(?\/F - 4) dr. (3 marks)

Hence find the equation of the curve, given that the curve passes through the
point (1, 3). (3 marks)




1
5 A curve has equation y = =+ 48x.
X

., dy
(a) Find i. (3 marks)
dx
(b) Hence find the equation of each of the two tangents to the curve that are parallel to the
X-axis. (4 marks)
(¢) Find an equation of the normal to the curve at the point (1, 49). (3 marks)

June 2010

] 3
4 (a) The expression (I - —.,) can be written in the form
x<

p g 1
tataTs

X
Find the values of the integers p and g. (2 marks)
1 3
(b) (i) Hence find J(] - —2) dx. (4 marks)
X
1 1 3
(ii) Hence find the value of L (] - —.’) dx. (2 marks)
x=
6 A curve C has the equation

.r3+ﬁ
Y = ———,

x>0
X
3

(a) Express ﬂ in the form x¥ + x9. (3 marks)

X

dv
(b) (i) Hence find di. (2 marks)

X

(ii) Find an equation of the normal to the curve C at the point on the curve where
x=1. (4 marks)

d?y

dx?

(c) (i) Find (2 marks)

(ii) Hence deduce that the curve C has no maximum points. (2 marks)




January 2011

: ; 8 i
7 A curve C is defined for x > 0 by the equation y = x + 3 + = and is sketched
x
below.
VA
0 "
. 8 dy
(a) Given that y =x+ 3 + —, find —. (3 marks)
X dx
(b) Find an equation of the tangent at the point on the curve C where x = 1. (3 marks)
(c) The curve C has a minimum point M. Find the coordinates of M. (4 marks)
. : 8
(d) (i) Find J(r +3+ ‘j) dx. (3 marks)
X
(ii) Hence find the area of the region bounded by the curve C, the x-axis and the lines
x=1 and x=2. (2 marks)
June 2011
3 (a) The expression (2 +_r2]3 can be written in the form

8 +_1':u:2 - q,r4 +x0

Show that p = 12 and find the value of the integer g. (3 marks)
2 _|__ 2 3 )
() (i) HmmcﬁmiJL—FFlﬂh. (5 marks)

22 +x2)°

3 dx. (2 marks)
x

(ii) Hence find the exact value of J
1




5 The diagram shows part of a curve with a maximum point M.

L
M

0, \ "

The curve is defined for x = 0 by the equation

3

y=bx— 22
., dy .
(a) Find —. (3 marks)
dx
(b) (i) Hence find the coordinates of the maximum point M. (3 marks)
(ii) Write down the equation of the normal to the curve at M. (1 mark)

(c) The point P(g, 273) lies on the curve.

(i) Find an equation of the normal to the curve at the point P, giving your answer in the
form ax + by = ¢, where a, b and ¢ are positive integers. (4 marks)

(ii)) The normals to the curve at the points M and P intersect at the point R. Find the
coordinates of R. (2 marks)




January 2012

9

(a)

(b)

(c)

(d)

(i)

(ii)

The diagram shows part of a curve crossing the x-axis at the origin O and at the
point 4(8, 0). Tangents to the curve at O and 4 meet at the point P, as shown in
the diagram.

VA P
A(8, 0)
O \ x
The curve has equation
3
y=12x — 3x3
Find d—} (2 marks)
dx

d P
Find the value of f at the point O and hence write down an equation of the tangent

X

at 0. (2 marks)

Show that the equation of the tangent at A(8, 0) is y 4+ 8x = 64. (3 marks)
3

Find J(llr - 3x3) dx. (3 marks)

Calculate the area of the shaded region bounded by the curve from O to 4 and the
tangents OP and AP. (7 marks)




June 2012

3 2
3 (a) Expand (:{5 — I) : (2 marks)
3 2
(b) Hence find J(.‘rj - 1) dx. {3 marks)
473 2
() Hence find the value of J (,:r2 - I) dx. (2 marks)
1
6 At the point (x, y), where x > 0, the gradient of a curve is given by
b2 4y
dx X
The point P(2, 1) lies on the curve.
. . dy
(a) (i) Verify that a =0 when x = 2. (1 mark)
R d%y
(ii) Find the value of F when x = 2. (4 marks)
X
(iii) Hence state whether P is a maximum point or a minimum point, giving a reason for
your answer. {1 mark)
(b) Find the equation of the curve. (4 marks)
January 2013
3 1
2 b) (i) Find J(x - - &rz) dx, giving the coefficient of each term in its simplest form.
(3 marks)
3
(ii) Hence find the value of [ (x “ + 6.:*) dx. (2 marks)




(a)

(b)

(c)

(d)

(i)
(i)

The point P(2, 8) lies on a curve, and the point M is the only stationary point of the
curve.

. 8
The curve has equation y = 6 + 2x — =
d y
Find —. (3 marks)
dx

Show that the normal to the curve at the point P(2, 8) has equation x + 4y = 34.
(3 marks)

Show that the stationary point M lies on the x-axis. (3 marks)
Hence write down the equation of the tangent to the curve at M. (1 mark)

The tangent to the curve at M and the normal to the curve at P intersect at the
point T. Find the coordinates of T. (2 marks)




