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Question 1  (*%)

YA

y=x2—4x+10

The figure above shows the curve with equation
y =x° —4x+10, xe R.

Find the area of the region, bounded by the curve the coordinate axes and the straight
line with equation x =3.
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Question 2 (*%)

y=—x’+5x—4

T —

The figure above shows the curve with equation
_ 2
y=—x"+5x-4.
a) Find the coordinates of the points where the curve crosses the x axis.

b) Determine the exact area of the shaded region.

(1,0), (4,0)|, |area =

(\S]Ne}
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Question 3  (*%)

y=(3-x)(x+1)

The figure above shows the curve with equation

y=(3-x)(x+1), xeR.

> X

Find the exact area of the region, bounded by the curve and the x axis, shown shaded

in the figure above.
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Question 4  (*%)

YA

1 -1
y=x2+12x ?

1 4

The figure above shows the curve with equation

1 e
y=x2+12x 2, xeR, x>0.

The region bounded by the curve, the x axis and the straight lines with equations x =1
and x =4, is shown shaded in the figure.

Find the exact area of the shaded region.
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Question 5 (*%)

y=x" —4x

The figure above shows the cubic curve with equation
_ .3
y=x —4x, x=20.
The curve meets the x axis at the origin O and at the point where x=2.

The finite region R, is bounded by the curve and the x axis, for 0<x<2.

The region R, is bounded by the curve and the x axis, for 2<x < NCR

Show that the area of R, is equal to the area of R, .

proof
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Question 6  (*%)

A y=x"—8x>+16x

The figure above shows the cubic curve with equation
y = x> —8x7 +16x, xe R.
The curve meets the x axis at the origin O and at the point A .
a) Show clearly that x=4 at A.
The finite region R is bounded by the curve and the x axis.

b) Find the exact areaof R.
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Question 7  (¥%)

The figure above shows the curve with equation
y=x4—8x+11, xe R.
The point with coordinates (2,11) lies on the curve.

The finite region R is bounded by the curve and the straight line with equation y =11.
Show that the area of R, shown shaded in the figure, is 9.6 square units.

proof
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Question 8  (*%)

- y=x>—12x% +45x—34

The figure above shows the curve with equation
y=x>—12x> +45x=34.
The points A and B lie on the curve, where x =1 and x=4, respectively.

The finite region R is bounded by the curve and the straight line segment AB .

Show that the area of R, shown shaded in the figure, is exactly %

proof
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Question 9 (**+)

y =(x+1)(x—2)(x—4)

> X
/0

The figure above shows the curve with equation

y=(x+1)(x—-2)(x—4), xe R.
a) Write the equation of the curve in the form
y=x3+ax2+bx+c,

where a, b and ¢ are constants.

b) Find the exact area the shaded region.

y:x3—5x2+2x+8 , larea =

w|3

@ ? ) A - :“, s d
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Question 10  (**+)

y
A
A y=10 B
y=x2—8x+17
o S
> X

The figure above shows a curve and a straight line with respective equations
y=x>-8x+17 and y=10.

The points A and B are the points of intersection between the straight line and the
quadratic curve.

a) Find the coordinates of A and B.

b) Determine the exact area of the finite region bounded by the quadratic curve
and the straight line, shown shaded in the above figure.

A(1.10). B(7.10)|. [area = 36|
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Question 11 (**+)

The figure above shows a quadratic curve and a straight line with respective equations
y=x2—5x+9 and y=5.

The points A and B are the points of intersection between the straight line and the
quadratic curve.

a) Find the coordinates of A and B.

¢) Determine the exact area of the finite region bounded by the quadratic curve
and the straight line, shown shaded in the above figure.

A(1,5),B(4,5)|, |area =
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Question 12 (**+)

> X

The figure above shows a quadratic curve and a straight line with respective equations
— 42 -
y=x"+x and y=6.

The points A and B are the points of intersection between the straight line and the
quadratic curve.

a) Find the coordinates of A and B.

b) Determine the exact area of the finite region bounded by the quadratic curve
and the straight line, shown shaded in the above figure.

A(-3,6), B(2,6)|, |area =123
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Question 13 (**+)

YA y=—x>+10x—14

The figure above shows a quadratic curve and a straight line with respective equations
y =—x?+10x—14  and y=10.

The points A and B are the points of intersection between the straight line and the
quadratic curve.

a) Find the coordinates of A and B.

b) Determine the exact area of the finite region bounded by the quadratic curve
and the straight line, shown shaded in the above figure.

A(4,10),B(6,10)|, |area

SSTEN
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Question 14  (**+)

The figure above shows the curve C with equation
V=18+x— Xt
The curve crosses the x axis at B(Z,O) and the point A(—1,18) lieson C.

The shaded region R is bounded by the curve and the straight line segment AB .

Find the area of the shaded region.

Created by T. Madas



Created by T. Madas

Question 15 (**+)

The figure above shows a quadratic curve and a straight line with respective equations
_ 2
y=4—-x—x" and y=2.

The points A and B are the points of intersection between the quadratic curve and the
straight line.

a) Find the coordinates of A and B.

b) Determine the exact area of the finite region bounded by the quadratic curve
and the straight line, shown shaded in the above figure.

A(=2,2), B(1,2)], [area=3
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Question 16  (**+)

A fish logo is generated by the curve C with equation

y= x(x—5)2, 0<x<6,

=

and its reflection in the x axis.

The curve C meets the x axis at the origin O and at the point (5,0).

The finite region R is bounded by C, its reflection in the x axis and the straight line
with equation x=6.

Show that the area of R, shown shaded in the figure, is 54 square units.
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Question 17  (**+)

y=x+3

The figure above shows the graph of the curve C with equation
y=9+2x- x%;
and the straight line L with equation
y=x+3.
The curve meets the straight line at the points A and B .

The finite region R, shown shaded in the figure, is bounded by the curve C, the
straight line L and the coordinate axes.

Show that the area of R is 13.5 square units.

proof
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Question 18  (**+)

The figure above shows a quadratic curve and a straight line with respective equations
y =—x?+6x—5 and y=3.

The points A and B are the points of intersection between the quadratic curve and the
straight line.

a) Find the coordinates of A and B .

b) Determine the exact area of the finite region bounded by the quadratic curve
and the straight line, shown shaded in the above figure.

A(2,3), B(4,3)|, |area

W
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Question 19 (**%)

y=2x(x-1)(x-3)

v
s

The figure above shows part of the curve with equation
y=2x(x-1)(x=3), xe R.
The curve meets the x axis at the origin and at the points A and B.

Determine the exact area of the finite region bounded by the curve and the x axis,
shown shaded in the figure above.
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Question 20  (**%)

<

y=—4x* +24x-20

0 A “d,, A =y
y= x> —6x+5
The figure above shows the graph of the curves with equations
y = —4x%+24x-20 and y= x> —6x+5.
The two curves intersect each other at the points A and B.
The finite region R bounded by the two curves is shown shaded in the figure.
Find the exact area of R.
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Question 21 (**%)

YA B/ y=7x-2
_ 2
y=x"+2x+2

~] A

(0] S x

The figure above shows a quadratic curve and a straight line with respective equations
y:x2+2x+2 and y=7x-2.

The points A and B are the points of intersection between the quadratic curve and the
straight line.

a) Find the coordinates of A and B .

b) Determine the exact area of the finite region bounded by the quadratic curve
and the straight line, shown shaded in the above figure.

A(1,5), B(4,26)|, |area=

]}

®  ys ez

WE
RS

Created by T. Madas



Created by T. Madas

Question 22  (**%)

The figure above shows a quadratic curve and a straight line with respective equations
y=10—-4x—-x* and = y=6-x.

The points A and B, are the points of intersection between the quadratic curve and the
straight line.

Calculate the exact area of the finite region bounded by the quadratic curve and the
straight line, shown shaded in the above figure.
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Question 23 (**%)

y=x+4

e
0

The figure above shows a curve C and a straight line L with respective equations
y:x2—3x+7 and y=x+4.
The curve and the straight line meet at the points A and B.

a) Find the coordinates of A and B.

b) Find the exact area of the region bounded by C and L, shown shaded in the
figure above.

A(L5),B(3,7)], |area =%
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Question 24  (**%)

A cubic curve C has equation
y =(x+4)(x—1)2 , xe R.

Sketch the graph of C and hence find the exact area of the finite region bounded by C
and the x axis.

SRS
area = 45
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Question 25  (**%)

y=x+4

The figure above shows a quadratic curve and a straight line with respective equations
y =—x?+8x—6 ‘and y=x+4.

The points A and B are the points of intersection between the quadratic curve and the
straight line.

a) Find the coordinates of A and B .

b) Determine the exact area of the finite region bounded by the quadratic curve
and the straight line, shown shaded in the above figure.

A(2,6),B(5,9)|, |area =

]}
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Question 26  (**%)

The figure above shows the graph of the curve C with equation

y= \/; , x>0,
The point P lies on C where x=4.
The straight line L is the tangentto Cat P.
a) Find an equation of L.
The finite region R, shown shaded in the figure, is bounded by C, L and the x axis.

b) Find the exact area of R.
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Question 27  (¥%%)

y=x2—2x+4

The figure above shows the graph of the curve C with equation
y =x2—2x+4, xe R
intersected by the straight line L with equation
y=3x, xe R.
The curve meets the straight line at the points A and B .

The point P is located on the x axis so that the straight line segment BP is parallel to
the y axis.

The finite region R is bounded by C, L, BP and the x axis.

Show that the area of R, shown shaded in the figure,is %

proof
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Question 28  (**%)

YA

/ ym 13
/)

The figure above shows the graph of the curve with equation

f(x)z{ 4x-8 x<5

—x+14x-33 x25

The curve meets the x axis at the points A and B.

The finite region R, shown shaded in the figure above, is bounded by the curve and
the x axis.

Find the area of R.
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Question 29  (¥*%4)

The diagram below shows a parabola and a straight line with respective equations
y =—x’+11x-24 and y=4.

The points P.and Q' are the intersections between the parabola and the straight line.

y=—x>+11x-24

Y

Find the exact area of the shaded region, bounded by the curve, the coordinate axes and
the straight line with equation y=4.
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Question 30

()
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The figure above shows the graph of the curves with equations

y:4(x—2)2 and y =2x" —9x+16.

The curves meet each other at the points A and B.

a) Determine the coordinates of A and B

b) Find the exact area of the finite region bounded by the two curves, shown
shaded in the above figure.
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Question 31  (**%4)

y/\
y = x> —6x+5
C(7.12)
| >x
Ol A B

The diagram above shows the curve with equation
y= x> —6x+5.

The point C(7,12) lies on the curve while A and B are the points of intersection of

the curve and the x axis.

Find the exact area of the shaded region, bounded by the curve, the straight line
segment AC and the x axis.

area = 7—36
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Question 32  (**%4)

y = x> —10x+26

The figure above shows the graphs of the curves with equations
—_,2 " 2
y=—x"+8x—-2 and y=x"—-10x+26.
The two curves intersect each other at the points A and B .

The finite region R bounded by the two curves is shown shaded in the figure above.

Show that the area of R is exactly 125

3

proof
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Question 33 (**%4)

YA
y:x2—8x+18
0(8.18)
P(2,6
0 > X

The figure above shows the parabola with equation
v =x2—8x+18, xeR.
The points P(3,3) and Q(6,6) both lie on the parabola.

Find the exact of the shaded region, bounded by the curve and the straight line segment
between P and Q.
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Question 34  (**%4)

y:x2—6x+12

The figure above shows the curve C whose equation is
_ 2
y=x"—6x+12.
The points A and B both lie on C and have x coordinates 2 and 5 respectively.

Calculate the exact area of the shaded region, bounded by C and the straight line
segment AB .
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Question 35  (**%4)

Ny y=x>—4x+8
B
A
0 > X

The figure above shows the curve C whose equation is
y= x> —4x+38.
The point A is the minimum pointof C and B is a pointon C where x=35.

Calculate the exact area of the shaded region, bounded by C and the straight line
segment AB .

\S]Ne)

area =
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Question 36  (**%4)

The figure above shows the curve with equation
o 2
y=4x—x", xe R.

The point M is the maximum point of the curve and the point A is one of the x
intercepts of the curve.

Find the exact area of the shaded region, bounded by the curve and the straight line
segment joining A and M .
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Question 37  (**%4)

The curve C has equation
f(x)=x2—2x+2, xeR.

a) Find the area of the finite region bounded by C, the x axis and the straight
lines with equations x =1 and x =4, shown shaded in the figure above.

b) Hence evaluate

jl42f(5—x) d.
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Question 38  (**%4)

y=x"—4x+8

The figure above shows the curve with equation
y=x2—4x+8, xeR.

The point M is the minimum point of the curve.

Find the area of the shaded region, bounded by the curve, the y axis and the straight
line segment from O.-to M .
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Question 39  (**%4)

A y=6x* —4x°

The figure above shows the graph of the curve with equation

y:6x2—4x3, xeR.

0).

The point (k,O), k >% is such so that, the area A; of the region between the curve

(NS1[3V}

The curve meets x axis at the origin O and at the point (

and the x axis for which 0 < x < %, is equal to the area A, of the region between the

curve and the x axis for which % <x<k.

Determine the value of k.
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Question 40  (**%4)

/
N

X

A\
N

The figure above shows the graph of the curve C with equation
_ 2
y=6x—x", xe R.

The curve meets the x axis at the origin O and at the point A. The straight line L is
the tangent to C at A.

a) Find an equation of L.

The point M is the maximum point of C. The point N lies on L so that MN is
parallel to the y axis. The finite region R, shown shaded in the figure above, is

bounded by C, L and the straight line segment MN .

b)  Determine the area of R.
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Question 41  (**%4)

The figure above shows the graph of the curve C with equation
y=8+2x— X2,
The curve meets the y axis at the point P, and the x axis at the points Q and R.
a) Determine the coordinates of P, Q and R.

The straight line L is the tangent to C at P.

b) Find an equation of L.

¢) Show that the area of the finite region bounded by C, L and the x axis is 20

3

P(0,8)], [0(-2,0)], [R(4,0)|, [y=2x=8
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Question 42 (¥¥¥%¥)

<

y=3x—-6

y=4x—x°

The figure above shows the graph of the curve C with equation
y=4x—x2, xe R,
intersected by the straight line L with equation
y=3x-6, xe R.

As shown in the above figure, C meets L at the points A and B, and crosses the x
axis at the origin O and at the point P .

The finite region R is bounded by C, L and the x axis.

19

Show that the area of R, shown shaded in the figure, is €

proof
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Question 43  (¥¥¥¥)

The figure above shows the curve C with equation
y=x(6-x), xe R.
The point M is the maximum point of C and the point A has coordinates (0,12).

Find the exact area of the shaded region, bounded by the curve, the y axis and the
straight line segment fromA to M .

® B MCPECTON THE 00RUE MEETS
THE o AXS AT =0 § 36

@ M SYMUERY THE MARMOM &
locATeD 4T 223 (midPowt)
Y= 26-2)
Y= 3(6-3)
H=1

2

) dr = Jf. a1
3

R [ gfl

- @-1)-6)

O RERUIND A 18 A - Ay

27

2-8= T

Created by T. Madas



Created by T. Madas

Question 44  (¥*¥%¥)

y=8x—x2

> X

The figure above shows the quadratic curve with equation
_ 2
y=8x—x", xe R.

The point M is the maximum point of the curve and the point A is one of the curve’s
X intercepts.

Find the exact area of the shaded region, bounded by the curve, the x axis and the
straight line segment from A to M .

acch = 228
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Question 45  (¥¥¥%¥)

The figure above shows the graphs of the curves with equations

y=—% and y:17—x2.

The finite region R, shown shaded in the figure above, is bounded by the two curves

in the first quadrant.

Find the area of R.
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Question 46  (**¥¥)

Y AN M

y=—x>+8x—7

The figure above shows the quadratic curve with equation
y= —x* #8x <7
The point M is the maximum point of the curve.

The points A and B are the points where the curve meets the x axis.

Calculate the area of the shaded region bounded by the curve, the x axis and the
straight line segment from A to M .

area = %
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Question 47  (¥¥¥%¥)

y > 9
=11-x"-—
A Y x2
P/\Q R 5 y=1
(0]
/ Vo N

The figure above shows the curve C with equation

y=11—x2—i #0.

20
X

The line with equation y =1 meets C at the points P, O, R and S , where R and §
have positive x coordinates, as shown in the figure.

Find the area of the finite region bounded by C and the line segment RS .

Created by T. Madas



Created by T. Madas

Question 48  (*¥¥¥)

Ay
M
N ‘
i
‘W y=)c—2)c4
(0] \ 5 %

The diagram below shows the quartic curve with equation
_ 4
y=x-2x", xe R.

The point M is the maximum point on the curve and the point N lies on the y axis
so that the straight line segment MN is parallel to the x axis.

Find the exact area of the shaded region, bounded by the curve, the y axis and the
straight line segment from M to N .
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Question 49  (¥¥¥¥)

The figure above shows a quadratic curve with equation

y=x2—4x+3.

The points A, B and C are the points where the curve meets the coordinate axes.

The point D lies on the curve so that AD is parallel to the x axis.

Calculate the exact area of the shaded region, bounded by the curve, the x axis and the

straight line segment BD'.
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Question 50  (¥¥¥*¥)

The diagram above shows the quadratic curve C ‘with equation

The curve crosses the x axis at the points P and Q, and the y axis at the point R .

The line L is the tangent to C at the point P .

a) Find an equation of L.

b) Find the exact area of the shaded region bounded by the tangent at P, the curve
and the y axis.
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Question 51  (¥¥%%)

4 2
x —=10x"+9
Yy AN y= 5
X
0 ”
X

The figure above shows the graph of the curve with equation

x*—10x>+9
y=—2, x>0.
X

The curve meets the x axis at the points A and B.

The finite region R, shown shaded in the figure above, is bounded by the curve and
the x axis.

Find the exact area of R.
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Question 52 (¥¥¥%¥)

<

The figure above shows the graphs of the curves with equations

X

y=x2—1 and y:9(1—i2j.

The finite region R is bounded by the two curves in the 1*' quadrant, and is shown
shaded in the figure above.

Determine the exact area of R .
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Question 53  (¥¥¥¥)

yAN
(0.1)

The figure above shows the curve with equation
Ve+y=1,xeR,;0<x<1.

The curve meets the coordinate axes at the points (1,0) and (0,1).

The finite region R is bounded by the curve and the coordinate axes.

Show that the area of R is %
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Question 54  (¥¥¥*¥)

The figure above shows the graph of the curve C with equation

y=%x2—2x+6.

The point P is the point where C meets the y axis so that the straight line L; is the

normalto C at P.

a) Find an equation for L;.

) lies on C and the straight line L, is the normal to C at Q.

\S]Ne)

The point Q(3,

The finite region R, shown shaded in the figure above, is bounded by L;, L, and C.

b) Find the area of R.

y=%x+6 vy
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Question 55  (***%4)

The curve meets the x axis at the origin O and at the point A .

The tangent to C at O is denoted by L; and the tangent to C at A is denoted by L, .

The finite region R, shown shaded in the figure above, is bounded by C, L; and L, .

Determine the area of R.

384
35 =11.0
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Question 56  (****4)

y=5+4x—x*

~<
I
o0

/o v

The figure above shows the curve C with equation
_ 2
y=5+4x—x",
intersected by the horizontal straight lines with equations y =5 and y=8.

Calculate the exact area of the shaded region, bounded by C and the two straight lines.
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Question 57 (¥***4)

Ay

The figure above shows the quadratic curve with equation
y= —xT #8x =7

The point M is the maximum point of the curve and A is another point on the curve

whose coordinates are (6,5).

Find the exact area of the shaded region, bounded by the curve, the x axis and the
straight line segment from A to M .
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Question 58  (****4)

i A
)

O| B C

y =2x%-13x+6

The figure above shows the curve with equation
)
y=2x"—-13x+6.
The points A, B and C are the points where the curve meets the coordinate axes.

The point D is such so that the straight line segment AD is parallel to the x axis.

Find the exact area of the shaded region, bounded by the curve and the straight line
segments BD and AD.

_ 469
area = =55

Created by T. Madas



Created by T. Madas

Question 59  (¥**%4)

The diagram above shows the curve with equation
2
y=(x—4) , xeR,
intersected by the straight line with equation y =4, at the points A and B.

The curve meets the y axis at the point C.

Calculate the exact area of the shaded region, bounded by the curve and the straight
line segments AB and BC.
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Question 60  (Gk¥¥EF)

The figure above shows the graph of the curve C with equation
y=4x= X2,

intersected by the straight line L with equation
y=3x-6.

The finite region R is bounded by C and L.

Show that the area of R, shown shaded in the above figure, is %
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Question 61  (F*¥%F)

y=x2+x—1

The figure above shows the graph of the curve C with equation
y= x> #£x-1,
intersected by the straight line L with equation
y=x.

The points A and B, are the points of intersection between C and L ,as shown in the
above figure. The finite region R is bounded by C and L.

4

Show that the area of R, shown shaded in the above figure, is 3

proof
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Question 62  (k¥¥EF)

L y=14+2x—-x

> X

7o R

The diagram above shows part of the curve C, with equation

y:1+2x—x2.

The curve crosses the y axis at the point A.
The straight line L is the normal to C at A.
The point B 1is a point of intersection between C and A.

Find the exact area of the finite region, bounded by C and L.
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Question 63  (¥¥*¥EF)

f(x)=x2—3x+18

Created by T. Madas

\ N

A quadratic curve has equation

y=x2—3x+18, xe R,

The tangent to the curve at the point P meets the x axis at the point with coordinates

(1,0) , as shown in the figure above.

Find the area of the finite region bounded by the curve, the coordinates axes and the
tangent to the curve at P, shown shaded in figure above.
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