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Question1  (**)

y=¢e*-5

The diagram above shows the graph of the curveegthation
y=¢e*-5, xI

Use integration to find the exact area of the éimggion bounded by the curve and the
coordinate axes.
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Question 2 (**+)

The figure above shows the graph of the curve eaphation
2
y=(2- ezx) , XI
The curve touches the axis at the poinP and crosses thg axis at the poin@Q.

Find the exact area of the finite region boundedhgycurve and the line segmeQ®
and 0Q.

-%+ In4
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Question 3 (**+)

Y 4
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The diagram above shows the graph of the curve egttation

y=8- X, xi

The curve meets thg axis at the poinP and they axis at the poinQ.

Show that the area of the finite region boundedthi®y curve and the straight line

segmentPQ is exactlygln 2- I,

2

3

proof
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Question 4 (***)

The figure above shows the graphs of the curveds egtiations
y=(3- 2x)5 and y=e*

Both curves meet each other at the point with doatds(

Nl

0).

Calculate the area of the shaded region boundethdéywo curves and thg axis
giving the answer correct to three decimal places.
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Question 5 (**+)

S

y=1+¢&”

C

\ 4
x

The figure above shows the graph of the curve eaphation

y=1+&, xI

The pointC has coordinate§l,0). The pointB lies on the curve so th@&C is
parallel to they axis. The pointA lies on they axis so thalDABC is a rectangle.

The regionR is bounded by the curve, the coordinate axeslamtirte BC.

The regionS is bounded by the curve, the axis and the lineAB.

Show that the area &R is equal to the area &.
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Question 6 (**+)

y y=1+sin2x

The figure above shows the graph of the curve eafihation

y=1+sin2x, x|

The pointP lies on the curve WherE:B .

3

Show that the area of the finite region boundedthleycurve, they axis and the straight
line segmenOP is exactly

1—12(2p+9- pfs) .
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Question 7 (***)

y = 2XCOSX

The figure above shows the graph of the curve eafhation
y=2xcosx, O£ XE%.

Use integration by parts to find the exact aretneffinite region bounded by the curve
and thex axis.
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Question 8  (***)

f (x) =15x( x- 2)

O ‘W >X

The figure above shows the curve with equation
f (x) =15%(x- 2, 0£ x £ 2.
a) Expressf (x+2) in the form AXC + BX*, where A and B are constants.

b) By using part (a), or otherwise find the value of

f (x) dx.

c) Explain geometrically the significance of

2 0
f (x) dx° f( % 2) dx
0 -2
2
f(x+2)=15¢ +30¢"|, |  f(x) dx=32
0
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Question 9  (***)

The figure above shows the cur@ewith equation
Jofe- 4.
The pointP(k, k), wherek is a positive constant, lies @.

The finite regionR, shown shaded in the figure, is boundedythe x axis and the
line with equationx = k.

Show clearly that the area & is %k.

proof
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Question 10 (***+)

p

The figure above shows the graph of the curve eaphation
lx ~
y=2e2"+ 3, xli

The pointsA and B lie on the curve wherg =2 and x=4, respectively.

The finite regionR is bounded by the curve, theaxis and the lines with equations
Xx=2 andx=4.

a) Determine the exact area B.

The pointsC and D lie on they axis so that the line segmer@A and DB are
parallel to thex axis.

The regionS is bounded by the curve, the axis and the line segmen®A and DB.

b) Determine the exact area 6.

area olR =4& 4+ |, |areaofs =4
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Question 11 (***+)

The figure above shows the graph of the curve eaphation
y=(x+2)e*, xi

The finite regionR, shown shaded in the figure, is bounded by theecand the
coordinate axes.

Use integration by parts to show that the areR o e?- 3.

proof
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Question 12 (***+)

y
A y=xJ1- 2X

The figure above shows the graph of the curve eaphation
y=xJ/1- 2X, XE%.

Use integration by substitution to find the areatlté finite region bounded by the
curve and thex axis.
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Question 13 (***+)

YA

The figure above shows the graph of the curve eafiation
y==,

where c is a positive constant.
The pointsA and B lie on the curve her& =3 and x =6 respectively.

The finite regionR is bounded by the curve, theaxis and the lines with equations
x=3 andx=6.

a) Given that the area dR is In 4096, show thatc=12.

The pointC is such so thaAC is parallel to thex axis andBC is parallel to they
axis. The finite regiors is bounded by the curve and the line segmé@sand BC.

b) Find the volume of the solid produced wh8ns complete revolved about the
X axis .

[solution overleaf]
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Question 14 (***+)

,, B 1
- e

The finite regionR is bounded by the curve, the coordinate axes hadine with

equationx = a, wherea is a positive constant.

When R is revolved by2p radians in thex axis the resulting solid of revolution has a

volume of pIn3, in appropriate cubic units.

Determine the area oR.
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Question 15 (***+)

The figure above shows the graph of the curve eaphation

The pointsA and B lie on the curve. The respectiwecoordinates of these points are
k and 3k, wherek is a positive constant. The poi@tis such so thaAC is parallel
to the x axis andBC is parallel to they axis.

The finite regionR is bounded by the curve and the line segmé&@sand BC.

Show that the area oR is In (%e“) )

proof

Created by T. Madas



Created by T. Madas

Question 16 (***+)

y=(2x-1)

The figure above shows the graph of the curve eafhation
y=(2x- 1)5, x1
The curve meets thg axis at the pointA and the poimB(l,l) lies on the curve.

Show that the area of the finite regi®hbounded by the curve, the axis and the

tangent to the curve @& is 3i0

proof

duf _
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Question 17 (****)

y =9xsin 3x

\ 4
x

The figure above shows the graph of the cutvevith equation

y =9xsin3x, x1
The straight linel is the tangent t&€ at the pointP , whosex coordinate is’%.

a) Show thatL passes through the origid.
The finite regionR bounded byC andL.

b) Show further that the area dR is

o)

IWTRATIOO B B,

“
= T
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Question 18 (****)

> <

|| y =8x- 4xIn x

The figure above shows the graph of the curve eaphation
y =8x- 4xIn x, 0<XE €.

The regionR is bounded by the curve, theaxis and the line with equation=1.

Determine the exact area BY.
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Question 19  (****)

The figure above shows the graph of the curve eafihation

4x A

y=—  XI
VaxZ+9

The pointP lies on the curve where=2. The normal to the curve & meets they
axis atQ.

a) Show that the y coordinate & is %’
b) Find the value of
’ 4
X dx.

0 Vax?+9

c) Hence find the area of the finite region boundedhsy curve, they axis and
the normal to the curve & .

I:I, , 2—3())3»8.14

[solution overleaf]
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Question 20  (****)

y
N
_ax
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2a

The figure above shows the graph of the cutvevith equation

ax
s

= , X1- a, wherea is a positive constant.
X+a

The curve passes through the orign
The finite regionR is bounded byC, the x axis and the line with equatiaon= 2a.

By using integration by substitution, or otherwiskow that the area @® is
a®(2- In3g).

proof
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Question 21 (****)

y
A
I =
A i y=4- &
- L [y -

The figure above shows the graph of the curve eaphation
y=4- &, xi

The pointB lies on the curve wherg=2. The pointA lies on they axis and the
point C lies on thex axis so thatDABC is a rectangle.

The regionR Is bounded by the curve, theaxis and the lindBC.

The regionS is bounded by the curve, the axis and the lineAB.

Show, by exact calculations, that the aredrois twice as large as the area®f

proof
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Question 22 (***¥)

y:sinx y =C0S X

S5 X
”

d|

The figure above shows the graphs of the curves eguiations

y=cos andy=sinx, for O£ X£p.
The pointP is the first intersection between the graphs foiclv x > 0.

a) Show clearly that thex coordinate ofP is %

The finite regionR, shown shaded in the figure, is bounded by thedwwees and the
X axis, and includes the poift on its boundary.

b) Determine the exact area B.
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Question 23 (****)
y =arctanx, x|
a) By rewriting the above equation in the forx¥ f(y) , Show clearly that

dy_ 1
dx 1+x2

The figure below shows the graphs of the curveb eguations

1 X

1+x

The two graphs intersect at the poF?(tL,%) .

b) Find the exact area of the finite region boundedhsytwo curves and thg
axis, shown shaded in the figure.

1

(p- In4)

NP

[solution overleaf]
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Question 24 (****)

y:e3X_ 1

> X

The figure above shows the graphs of the curveds eguiations
y=€e*-1 and y=6+8e>.
The curves intersect at the poiat

a) Find the exact coordinates of the poinht

The finite regionR is bounded by the two curves and theaxis.

b) Determine the exact area BYf.

(In2,7)

y=6+8¢ >

, larea= 7In?
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Question 25  (****+)

The finite regionR is bounded by the curve with equatignzln(x+3), the y axis
and the straight line with equation=1.

Show, with detailed workings, that the areaRois

e- 6+ 3In3.

, |proof
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Question 26 (****+)

The function f is defined in the largest real domain by
f(x)° (Inx)z, x1 (0¢ ).
a) Sketch the graph of (x).

The functiong is defined as
g(x)°Inx, xi (0¢ ).

b) Determine in exact simplified form the area of fimife region bounded by the
graph of f and the graph of .

You may assume that Inx dx= xn x-  x+ constan.
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Question 27

(*****)
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y=X
y = X+C0SX
> X

The figure above shows the graph of the cutvevith equation

y = x+cosx, xI

and the straight line. with equation

y=X, Xl

Show that the area of the finite region boundedCbgind L is 2 square units.
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Question 28 (****¥)

T

The figure above shows the curve with equation
-dx .
y=e 10" sinx, 0EXE 2p.
The curve meets the axis at the origin and at the poir{js,0) and(2p,0).

The finite region bounded by the curve fof Q£ p and thexaxis is denoted by,

and similarly A, denotes the finite region bounded by the curvepféirx £ 2p and
the xaxis.

By considering a suitable translation of the cutleéermine with justification the ratio
of the areas oy and A, .
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Question 29 (*¥***¥)

> <

The figure above shows the parabola with equation
y=-(x a)(x b, b>a>0.
The curve meets thg axis at the pointA and B.

a) Show that the area of the finite regi® bounded by the parabola and the
xaxis is

(b- a)3.

ol

The midpoint of AB is N . The pointM is the maximum point of the parabola.
b) Show clearly that the area & is given by

K| AB|MN,

wherek is a constant to be found.
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Question 30  (****¥)
Determine, in exact simplified form, the area o fimite region bounded by the curves
with equations

y=1+/x, xI ,x30.

y=4é, Xl
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Question 31 (*¥***¥)
The straight lineL with equationy = kx, where k is a positive constant, meets the
curve C with equationy = xe’ 2X at the pointP .

The tangent taC at P meets thex axis at the poinQ.

Given that|OP|=|Pd, find in exact simplified form the area of tliiite region
bounded byC andL.

I:, area=%(]: 5é2)
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Question 32 (****¥)
Two curves are defined in the largest possiblemaaiber domain and have equations

y2 =—4(4_ X) and X2 =—4(4_ y) :

X y

a) Show that the two curves have one, and only ormajman point which is also
a point of common tangency.

b) Find the exact value of the area enclosed by tha&man tangent to the curves,
and either of the two curves.
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Question 33 (****¥)

y y =logyo(3x- 1)

A
— y=logp(x+5)
e

The figure above shows the graphs of the curvds eguiations
y=log;p(3x-1), and y=log;o(x+5).
The two curves intersect at the pofit

The straight line with equatior=k, k>3, meets the graph ofyzloglo(3x- ]) at
the point A and the graph ofy =log,o(x+5) at the pointB, so thaj AB :%.

Determine the value of the area of the finite ragimounded by the two curves and the
straight linex = k, shown shaded in the above figure.

=5 4y =
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Question 34 (****x)
The curveC has equation

y+2= In(4x+])2, xI XS'%-

Sketch the graph ofC and hence determine, in exact simplified forne, dinea of the
finite region bounded by, for which x3 0, and the coordinate axes.

L |

areaz%(x/_z- ) érz

© !'SHs0ATI0) By pecs

L
Swme b [2uet

Created by T. Madas



Created by T. Madas

Question 35 (*¥***¥)

2x% + 2xy+ y2 =50

The figure above shows the curve with equation
2x% + 2Xy+ y2 =50.

Determine the area of the finite region boundedhgyx axis and the part of the curve
for which y3 0.

| |, [250]
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