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Question 1 (**)

YA
y=x- 4x 10

O
> X

The figure above shows the curve with equation
y=x- 4x 10, X1

Find the area of the region, bounded by the cureecbordinate axes and the straight
line with equationx =3.

area= 2]
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Question 2 (*¥)

y=-x2+ 5% 4

oy —

The figure above shows the curve with equation
y=- X+ 5% 4.
a) Find the coordinates of the points where the caresses the axis.

b) Determine the exact area of the shaded region.
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Question 3 (*¥)

y=(3- %)(x 1)

/ ’ \ "
The figure above shows the curve with equation

y=(3- X) (% 1), xI

Find the exact area of the region, bounded by dneecand thex axis, shown shaded
in the figure above.

area= 3
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Question 4 (**)

1 1
y=x2+12x ?

1 4

The figure above shows the curve with equation

1 " gt
y=x2+12x 2, xl, x>0.

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

Find the exact area of the shaded region.

- 86
area= 3
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Question5  (*¥)

rY y=x - 4x

The figure above shows the cubic curve with equatio
y=x- 4%, X2 0.
The curve meets thr axis at the origirO and at the point wherg=2.

The finite regionR; is bounded by the curve and tReaxis, forO£ X £ 2.

The regionR, is bounded by the curve and tReaxis, for2 £ X£+/8.

Show that the area d& _is equal to the area d%,.

proof
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Question 6 (**)

A y = - 8x%+ 16X

The figure above shows the cubic curve with equatio
y = - 8x%+ 16X, X1
The curve meets thg axis at the origirO and at the poinfA.
a) Show clearly thatx=4 at A.
The finite regionR is bounded by the curve and tRkeaxis.

b) Find the exact area &R.

wiR
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Question 7 (**)

A y=x*-8x+11

The figure above shows the curve with equation
y=x*-8x11, xI .
The point with coordinatef2,11) lies on the curve.
The finite regionR is bounded by the curve and the straight line wgbationy =11.
Show that the area d®, shown shaded in the figure,9s6 square units.

proof
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Question 8  (**)

v A y =X - 12x%+ 45% 3¢

The figure above shows the curve with equation
y=xX - 12X+ 45% 3.
The pointsA and B lie on the curve, wherg =1 and x=4, respectively.

The finite regionR is:bounded by the curve and the straight line ssgrAB.

Show that the area d®, shown shaded in the figure, is exac%&.

proof
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Question 9  (**+)
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/ 0

The figure above shows the curve with equation

y=(x+1)(x- 2)( % 4), x

a) Write the equation of the curve in the form

y =3+ ad + bx+ ¢,

wherea, b andc are constants.

b) Find the exact area the shaded region.

y=(x+1)(x- 2)(x 4

y=x-5x+2x 8

=16
area= =
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Question 10  (**+)

y
A
A y=10 B

The figure above shows a curve and a straightitie respective equations
y=x2-8x+17 and y=10.

The pointsA and B are the points of intersection between the sttaigle and the
guadratic curve.

a) Find the coordinates oA andB.

b) Determine the exact area of the finite region baanhdy the quadratic curve
and the straight line, shown shaded in the abauedi

A[L19), (7.9
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Question 11 (**+)

The figure above shows a quadratic curve and ghktrine with respective equations
y=x*-5% 9 and y=5.

The pointsA and B are the points of intersection between the sttaligle and the
guadratic curve.

a) Find the coordinates oA andB.

c) Determine the exact area of the finite region baahdy the quadratic curve
and the straight line, shown shaded in the abauedi

A(L5),B(4,5|, larea=2
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Question 12 (**+)

> X

The figure above shows a quadratic curve and ghktrine with respective equations
y=x+x and y=6.

The pointsA and B are the points of intersection between the sttaigle and the
guadratic curve.

a) Find the coordinates oA andB.

b) Determine the exact area of the finite region baahdy the quadratic curve
and the straight line, shown shaded in the abauedi

A(-3,6), B(2,9|, area:%5
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Question 13 (**+)

The figure above shows a quadratic curve and ghktrine with respective equations
y=- x>+ 10% 14  and y=10.

The pointsA and B are the points of intersection between the sttdligle and the
guadratic curve.

a) Find the coordinates oA andB.

b) Determine the exact area of the finite region baahdy the quadratic curve
and the straight line, shown shaded in the abauedi

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

wlh
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Question 14  (**+)

The figure above shows the cur@ewith equation

y=18- x X
The curve crosses the axis atB(2,0) and the pointA(- 1,18 lies onC.

The shaded regioR is bounded by the curve and the straight line ssgrAB .

Find the area of the shaded region.
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Question 15 (**+)

. [N

The figure above shows a quadratic curve and gybktrine with respective equations
y=4- x ¥ and y=2.

The pointsA and B are the points of intersection between the quadcatrve and the
straight line.

a) Find the coordinates oA andB.

b) Determine the exact area of the finite region baghtdy the quadratic curve
and the straight line, shown shaded in the abayedi

A(-2,2), B(1,9)|, |area=2
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Question 16 (**+)

/e

5 fl:l/////////

A fish logo is generated by the cur@ with equation
y:%x(x- 5)2, O£ X£ 6,
and its reflection in thex axis.
The curveC meets thex axis at the origir® and at the poin{5,0).

The finite regionR is bounded byC, its reflection in thex axis and the straight line
with equationx=6.

Show that the area d&®, shown shaded.in the figure,5¢ square units.

proof
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Question 17 (**+)

y=Xx+3

The figure above shows the graph of the cutvevith equation
y=9+2x- X,
and the straight line. with equation
y = X+3.
The curve meets the straight line at the poitand B .

The finite regionR, shown shaded in the figure, is bounded by therec@r, the
straight lineL and the coordinate axes.

Show that the area &® is 13.5 square units.

proof
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Question 18  (**+)

A B =3

y=-x+ 6% 5

The figure above shows a quadratic curve and ghktrine with respective equations
y=-x+6x% 5 and y=3.

The pointsA and B are the points of intersection between the quadcatve and the
straight line.

a) Find the coordinates oA andB.

b) Determine the exact area of the finite region baahdy the quadratic curve
and the straight line, shown shaded in the abauedi

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

wlh
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Question 19  (***)

y=2x(x- (% 3

\ 4
x

The figure above shows part of the curve with eignat
y=2x(x-(* 3, xI
The curve meets thr axis at the origin and at the poirdsand B .

Determine the exact area of the finite region badhtly the curve and the axis,
shown shaded in the figure above.

37

area= F
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Question 20  (***)

y=-4x+ 24% 2C

.

y:x2-6x+5

> <

The figure above shows the graph of the curves aqtmtions
y=-42+ 24% 2C and y=x2- 6x+ 5.
The two curves intersect each other at the poi&nd B .
The finite regionR bounded by the two curves is shown shaded inigloed.

Find the exact area d®.
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Question 21 (***)

B y=7x- 2
y:x2+2x+2
~J] A
O > X

The figure above shows a quadratic curve and ghktrine with respective equations
y= X2 +2x+2  and y=7x- 2.

The pointsA and B are the points of intersection between the quadcatve and the
straight line.

a) Find the coordinates oA andB.

b) Determine the exact area of the finite region baahdy the quadratic curve
and the straight line, shown shaded in the abauedi

-9
A(15), B(4,29|, larea=3
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Question 22 (***)

AY
A
y=10- 4x e
——\B
y=6- X
o) X

The figure above shows a quadratic curve and gybktrine with respective equations
y=10- 4x 2 and  y= 6X.

The pointsA and B, are the points of intersection between the quadcarve and the
straight line.

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

y=X+4

e
O

The figure above shows a cur@ and a straight lind. with respective equations
y= x%- 3% 7 and y=x+4.
The curve and the straight line meet at the potand B .

a) Find the coordinates oA andB.

b) Find the exact area of the region boundedCbgnd L , shown shaded in the
figure above.

A(15) B(3,7|, jarea=3

gy
\\
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Question 24 (***)
A cubic curveC has equation

y=(x+4)(x- 1)2, x1

Sketch the graph of and hence find the exact area of the finite regpaumnded byC
and thex axis.

=625
area= 35
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Question 25  (***)

y=Xx+4
y=-x+8x 6
v

The figure above shows a quadratic curve and ghktrine with respective equations
y=-x2+8x 6 and y=x+4.

The pointsA and B are the points of intersection between the quadcatve and the
straight line.

a) Find the coordinates oA andB.

b) Determine the exact area of the finite region baahdy the quadratic curve
and the straight line, shown shaded in the abauedi

A(2,6) B(5.9|, |area=3
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Question 26 (***)

> <
—

)

The figure above shows the graph of the cutvevith equation

y=\/7<,x30.

The pointP lies onC wherex=4.

The straight lineL is the tangentt€ at P.

a) Find an equation oL .

The finite regionR, shown shaded in the figure, is boundedbyL and thex axis.

b) Find the exact area dR.

= S; 1"‘ & = L?,'I;iJ:
= (g(a) _’\o\) - £

dy _ ; ;
gy B N
poiged A0th = 87§ = %/
;//

Y=Y = mG-x)

&,) STHEC BY GNDING THE 00 ORDINATIS OF @

Created by T. Madas



Created by T. Madas

Question 27  (***)

The figure above shows the graph of the cutvevith equation
y=x2-2x 4, xi
intersected by the straight lirle with equation
y=3x, xi
The curve meets the straight line at the poitand B .

The pointP is located on the axis so that the straight line segm@&R is parallel to
the y axis.

The finite regionR is bounded byC, L, BP and thex axis.

Show that the area d®, shown shaded in the figure,%.
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Question 28 (***)

/ y=1(3

The figure above shows the graph of the curve eaphation

f( ) 4x- 8 X<5
X) = 1
- X%+ 14% 33 %35

The curve meets thr axis at the point#A and B .

The finite regionR, shown shaded in the figure above, is boundedbyctrve and
the x axis.

Find the area oR.
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Question 29  (***+)
The diagram below shows a parabola and a stramghtilith respective equations

=-%+11% 24 and y=4.

The pointsP. and Q are the intersections between the parabola anstitiight line.

y=-x+11x 24

Find the exact area of the shaded region, boungelebcurve, the coordinate axes and
the straight line with equatiog=4.

-83
area= -z
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Question 30  (***+)

The figure above shows the graph of the curves aqtmtions
y=4(x- 2 and y=2x-9x 16.
The curves meet each other at the poistand B .

a) Determine the coordinates @& and B.

b) Find the exact area of the finite region boundedths two curves, shown
shaded in the above figure.

A(0.16) B(5 9|, |34

) DWNE SMUTNE UL

= 4@y
9 2 g o

4= - tle

= 4(12)" = 24

— & (o) = 20 2.
— b 2=’
a3
= 2a*-m =0 o Sf
= x@-7)=° L
2] Eam : in: o
RO T o A(oR) 4 3Ga) .
2 i 1 //

°
(0OEING AT e Afove Dineetu
z
o (% = 2
REQUIRKD At = | 22 -ate & 75 4a-2) o

= ji E A . f«u‘—wm EN

OMBNING INTERAS
3
cz

T 3 (-wk) - (b2aslk) &

Created by T. Madas



Created by T. Madas

Question 31 (***+)

A
y:x2-6x+5
C(7,12
Ol A B

The diagram above shows the curve with equation
y= X2 - 6%+ 5.

The pointC(7,12) lies on the curve whiléA and B are the points of intersection of
the curve and th& axis.

Find the exact area of the shaded region, boungethé curve, the straight line
segmenAC and thex axis.

~16
area= -
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Question 32 (***+)

y y=-x+8x 2 y=x2-10% 26

The figure above shows the graphs of the curvds eqtuations
y=- X+ 8% 2 and y= X - 10%+ 26.
The two curves intersect each other at the poand B .

The finite regionR bounded by the two curves is shown shaded inigiued above.

Show that the area & is exactly%‘_’.

proof
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Question 33 (***+)

y:x2-8x+ 18

Q(8,18)

P(2,6)

The figure above shows the parabola with equation
y=x°- 8x+ 18, xI
The pointsP(3,3) andQ(6,6) both lie on the parabola.

Find the exact of the shaded region, bounded bguhe and the straight line segment
betweenP and Q.
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Question 34  (***+)

y=3- 6% 12

The figure above shows the cur@ewhose equation is
y =3 - 6% 12.
The pointsA and B both lie onC and havex coordinate2 and5 respectively.

Calculate the exact area of the shaded region, dexlioy C and the straight line
segmentAB.

=9
area= >
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Question 35  (***+)

y y=>-4x+ 8

The figure above shows the cur@ewhose equation is
y= X2 - 4+ 8.
The point A is the minimum point ofC and B is a point onC wherex =5.

Calculate the exact area of the shaded region, dealioy C and the straight line
segmentAB.

area=-5
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Question 36 (***+)

y=4x- NG

The figure above shows the curve with equation
y=4x- ¥, xI

The pointM is the maximum point of the curve and the pofnis one of thex
intercepts of the curve.

Find the exact area of the shaded region, boungeithd curve and the straight line
segment joiningA and M .

area— 4
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Question 37  (***+)

f(x):x2-2x+2

The curveC has equation

f(x)=x2-2x+ 2, x1

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

b) Hence evaluate

2f (5- x) dx.
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Question 38  (***+)

y:x2-4x+8

The figure above shows the curve with equation
y=x2- 4% 8, xI
The pointM is the minimum point of the curve.

Find the area of the shaded region, bounded byuhee, they axis and the straight
line segment fronO to M .

=20
area= %
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Question 39  (***+)

y=6x° - 4%

The figure above shows the graph of the curve wjtragon
y=6x2- 4, x1

The curve meetx axis at the origirO and at the poin(t%,o) :

The point(k,0), k>% is such so that, the areq of the region between the curve
and the x axis for whichO£ XE%, is equalto the area®, of the region between the

curve and thex axis for WhiCh% £xXE£Kk.

Determine the value df.
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Question 40  (***+)

The figure above shows the graph of the cutvevith equation
y=6x- %, xI

The curve meets the axis at the origirO and at the poinA. The straight linel is
the tangent taC at A.

a) Find an equation oL .

The pointM is the maximum point o€ . The pointN lies onL so thatMN is
parallel to they axis. The finite regiorR, shown shaded in the figure above, is
bounded byC, L and the straight line segmeliN .

b) Determine the area dR.

FEERXCHO
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Question 41 (***+)

The figure above shows the graph of the cu@vavith equation
y=8+2x- X.
The curve meets thg axis at the poinP, and thex axis at the point® andR.
a) Determine the coordinates &f, Q and R.

The straight linel is the tangent t&€ at P.

b) Find an equation oL .

c) Show that the area of the finite region boundedhyL and thex axis isz—??.

P(0,9), |Q(-2,0), [R(4,0)|, [y=2x- 8

Created by T. Madas



Created by T. Madas

Question 42 (****)

y=3x-6

y =4x- X

The figure above shows the graph of the cutvevith equation
y=4x- ¥, xI
intersected by the straight lile with equation
y=3x- 6, xI

As shown in the above figur€ meetsL at the pointsA and B, and crosses the
axis at the origir© and at the poinP .

The finite regionR is bounded byC, L and thex axis.

Show that the area &, shown shaded in the figure,%.

proof
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Question 43 (***¥)

y=x(6- X

The figure above shows the cur@ewith equation
y=x(6- x), xI
The pointM is the maximum point o€ and the pointA has coordinateéO,lZ) :

Find the exact area of the shaded region, boungédebcurve, they axis and the
straight line segment from to M .

=27
area= %
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Question 44 (****)

y =8x- X

The figure above shows the quadratic curve with eguoia
y=8x- %, xI

The pointM is the maximum point of the curve and the pohnts one of the curve’s
X intercepts.

Find the exact area of the shaded region, boungethé curve, thex axis and the
straight line segment from to M .

area= 2724
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Question 45  (****)

y y=1—6
X2
R
O X
y=17- X2

The figure above shows the graphs of the curvesegtrations
yzl—g and y=17- x°.
X

The finite regionR, shown shaded in the figure above, is boundedcbywo curves
in the first quadrant.

Find the area oR.
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Question 46 (****)

y:-x2+ 8x 7

The figure above shows the quadratic curve with eguoia
y=- X+ 8% 7.
The pointM is the maximum point of the curve.

The pointsA and B are the points where the curve meetsxhaxis.

Calculate the area of the shaded region boundethdycurve, thex axis and the
straight line segment from to M .

=63
area= =
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Question 47  (***¥)

The figure above shows the cur@ewith equation
y=11- - %, x1 0.
X

The line with equatiory =1 meetsC at the pointsP, Q, R andS , whereR and S
have positivex coordinates, as shown in the figure.

Find the area of the finite region bounded®yand the line segmerRrS.
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Question 48  (****)

y=Xx-2X

The diagram below shows the quartic curve with @qoat
y=x-2x, xi

The pointM is the maximum point on the curve and the pdinties on they axis
so that the straight line segmdviN is parallel to thex axis.

Find the exact area of the shaded region, boungetthé curve, they axis and the
straight line segment frorivl to N .

=3
area= 45
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Question 49  (****)

y:x2-4x+3

The figure above shows a quadratic curve with eqoati
y= X2 - Ax+ 3,
The pointsA, B andC are the points where the curve meets the coorlanads.

The pointD lies on the curve so thaD is parallel to thexaxis.

Calculate the exact area of the shaded region,dsalihy the curve, thgaxis and the
straight line segmenBD.

=19
area= g
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Question 50  (****)

The diagram above shows the quadratic ci@veith equation
y= % X - 92 X+ 7.
The curve crosses the axis at the point® andQ, and they axis at the poinR.

The line L is the tangent t&€ at the pointP.
a) Find an equation of .

b) Find the exact area of the shaded region boundékedtangent aP , the curve
and they axis.
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Question 51 (****)

The figure above shows the graph of the curve wjtragon

x*-10x%+ 9
y=———5—, x>0.
X

The curve meets thr axis at the point# and B .

The finite regionR, shown shaded in the figure above, is boundedhbyctirve and

the x axis.

Find the exact area dR.

Created by T. Madas



Created by T. Madas

Question 52 (****)

y=9 1'—2

The figure above shows the graphs of the curvesegjttations

1
X2.

y:x2-1 and y=9 1-

The finite regionR is bounded by the two curves in tlféquadrant, and is shown
shaded in the figure above.

Determine the exact area Bf.
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Question 53 (****)

y
(0.9
Vx+fy=1
R
0 Lo

The figure above shows the curve with equation

x+Jy=1,x1 ,0£x£1L

The curve meets the coordinate axes at the p{ir® and(0,1).

The finite regionR is bounded by the curve and the coordinate axes.

Show that the area &® is %
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Question 54 (****)

y
y=3x-2x 6
P
L R 0
L2
O X

The figure above shows the graph of the cutvevith equation
y= % 2 - 2%+ 6.

The pointP is the point wheré&C meets they axis so that the straight ling is the
normal toC at P.

a) Find an equation fot,.

Nl

The pointQ(S, ) lies onC and the straight lind, is the normal ta€C at Q.

The finite regionR, shown shaded in the figure above, is boundetlbyt, andC.

b) Find the area oR.

<
I
N
X
+
o
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Question 55 (****+)

X2 - 8x

y y

The figure above shows the graph of the cu@vavith equation
y= x% -8x, x3 0.
The curve meets thr axis at the origirO and at the poinfA.
The tangent taC at O is denoted by, and the tangent t€ at A is denoted byL, .
The finite regionR, shown shaded in the figure above, is bounded by, andL,.

Determine the area dR.

%"» 11.0
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Question 56 (****+)

y=5+4x- ¥

The figure above shows the cur@ewith equation
y=5+4x- ¥,
intersected by the horizontal straight lines wigju&ionsy =5 andy =8.

Calculate the exact area of the shaded region,dembibyC and the two straight lines.

=28
area= 4
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Question 57  (****+)

=-x°+8x 7
A(6,5)

The figure above shows the quadratic curve withaggo
y=- X+ 8% 7.

The pointM is the maximum point of the curve ardis another point on the curve
whose coordinates af6,5).

Find the exact area of the shaded region, boungdédebcurve, thex axis and the
straight line segment from to M .

=104
area= =3
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Question 58  (****+)

O B C

y=2x%-13x%+ 6

The figure above shows the curve with equation

y =25 - 13%+ 6.

The pointsA, B andC are the points where the curve meets the coorlaads.

The pointD is such so that the straight line segmAi is parallel to thex axis.

Find the exact area of the shaded region, boungeithdo curve and the straight line

segmentsBD and AD.

area=—=>-
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Question 59  (****+)

The diagram above shows the curve with equation

y=(x- 4)2, xI
intersected by the straight line with equatyon4, at the pointsA andB .
The curve meets thg axis at the poinC.

Calculate the exact area of the shaded region,dsaliby the curve and the straight
line segmentsAB and BC.

AS)
area= -z
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Question 60  (*****)

y=3x-6

y =4x- e

The figure above shows the graph of the cutvevith equation
y=4x- X,

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

The finite regionR is bounded byC and L.

Show that the area &, shown shaded in the above figure,l?.

proof
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Question 61  (*****)

y:x2+x-1

The figure above shows the graph of the cutvevith equation
y= X2+ x-1,
intersected by the straight lile with equation
y = X.

The pointsA and B, are the points of intersection betwegrand L ,as shown in the
above figure. The finite regioR is bounded byC and L.

Show that the area &, shown shaded in the above figure%is

proof
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Question 62 (*****)

The diagram above shows part of the cuB/ewith equation
y=1+2x- X
The curve crosses theg axis at the poinfA.

The straight linel is the normal taC at A.
The pointB is a point of intersection betwe&h and A.

Find the exact area of the finite region, boundgdband L .

area-=

=
a1

2
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Question 63 (*****)

f(x)=x"-3x 18 P

A quadratic curve has equation
y=x%- 3% 18, xi

The tangent to the curve at the poihtmeets thex axis at the point with coordinates
(1,0), as shown in the figure above.

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

229
area= ——
6
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