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10. Area Under Curve A

2] 2] @ jrojasjaa]
3 to .

Oifferentiate x* tan® (<), with respect

Differentiate x* tan? ("), with respact to x.

Find the coordinates of the point on the curve y = 2e% - 3 where the tangent to the curvs
parallel to 12x - y + 5 =

6 ( 3 4
The tangent to the curve y = 4tan 12’ atthe point x = 3 cuts the axes at A and 8.
Show that the area of the triangle AOB, where O is the origin is ‘22" unit2, Check

’ For the = find th dinate f th int whe & . 0. 2
or the curve y = (x - Lle, find the coordinates of the point where 2. = 0. E
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The following table lists the values of a function y = f(x) for 3 values of x.

X 1.2 1.4 1.6
y 3 3.8 4.8
1.6
By using the trapezoidal rule and the table of values, the best estimation of f(x)dx is:
1.2
A, 3.08 B. 1.54 Cc. 077 D. 177

Check

A paddock is bounded by a fence and a river as illustrated below:

* 800 »

Four applications of the trapezoidal rule were used to determine the area of the paddock.

What is the approximate area of the paddock?

Check

A, 1300 m? B. 1900 m? C. 2600 m? D. 5200 m?
3 . .
The diagram shows the area bounded by the graph of f(x) = x> —x and the x-axis.
L)
I
nd | | = T
-2 1 1 2
¥

Given that f(x) is an odd function, which of the following correctly gives the shaded area?

3

A. 2J‘_01(x3—x)dx B. II:(x3—X)dx C. jjl(x3—x)dx D. 2Ijl(x s Check|
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The area under the curve y =2cosx, as shown below, is approximated by two rectangles. 1
¥

The value of the approximation is:

72'(\/3 + 1) \/, -
A. 1 B. T C. 3+1 D. 2[€+§] Check
5 ¥
H’.ﬂ\_\ NOT TO SCALE 1
i -"""--...[_f'z"
6 0 4 ik x

(&)

e

4,-6)

k
Use the graph to find the value of & which satisfies J- f(x)dx=0.
-6

A 6 B. 10 C. 11 D. 12 Check
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6

The diagram below shows the graph of y = x> —x-6.

/ R 6 ’
(a)  What is the coordinate of 4? 1
(b)  Find the area bounded by the x-axis and the curve y = x> —x—6 for the interval 0< x<6. 3
Check
7 The diagram shows the graphs of y=4¢ * and y=¢" -3.
Y
v=4e"
-

(a)  Show that the curves intersect when e>* —3¢* —4=0.

(b)  Hence, show the x coordinate of the point P is x =In4.

N N -

(c)  Find the exact shaded area between the two curves.

Check
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8  Consider the graph y = f(x) given in the diagram. Both arcs have a radius of 4 units.
Using the graph of y = f(x), x >0, evalauate exactly the following integrals:

12

(a) S (x)dx; 3
0
18

(b) S (x)dx. 2
0

' i : ' l Check

9 The diagram shows the graphs y =sinx and y =cosx, 0 <x <2z. The graphs intersect at 4 and B.
. 1
(a)  Show that 4 has coordinates [E,—j. 2
4’2
(b)  Find the area enclosed by the two graphs. 3

t

L
i =111.1

Check
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10 .
The functions y = —x> +4x and y = x are sketched below.
(a)  Show that the functions intersect when x=0 and x = i\/g . 2
(b)  Hence find the exact area between the two functions in the first quadrant. 2
Check
11

A symmetrical lake has two roads, 420 metres apart, forming its sides 3
Equally spaced measurements of the lake, in metres, are shown on the diagram.

Use the trapezoidal rule to estimate the area of the lake.

Lake
Road Road
=3
= B = 3
g = 2
Not to scale
- 420 -

Check
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12
1 1 .
(a) Prove that — + —= 2sec” x where sinx#z1. 1
l-sinx I+sinx
. 1
(b)  The region shown below represents the area between the curves f(x)= e~ and 3
—sinx
g(x)= _—.1, for the domain O,Z .
1+sinx 3
Calculate the area between the two curves for the given domain.
' f
/ flx) = 1 = sinx
y=10
] : -1
glx}= 1+ sinx
Check
13 . .
(a) Prove that —+ —= 2sec? x where sinx#+1. 1
l-sinx I+sinx
(b)  The region shown below represents the area between the curves f(x)= 1; and 3
—sinx
-1 . V4
g(x) =———, for the domain | 0,— |.
1+sinx 3

Calculate the area between the two curves for the given domain.

x

f

[ o=+

— FiNx

Bix}= 1+ sing

Check
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The following table lists the values of a function y = f(x) for 3 values of x.

Topic: Yr 12 Calculus: Integration - Area Under Curve A
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L]

X

1.2

1.4

1.6

y

3

3.8

4.8

By using the trapezoidal rule and the table of values, the best estimation of

A 3.08

1.6

f(x)dx is:
1.2
D. 177

1
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The following table lists the values of a function y = f(x) for 3 values of x. 1
X 1.2 1.4 1.6
y 3 3.8 4.8
1.6
By using the trapezoidal rule and the table of values, the best estimation of f(x)dx is:
1.2
A, 3.08 B. 1.54 C. 077 D. 177

B

1.6 0.2 1
f)dr===(3+7.6+48) = x154=1.54

| Questions EHBHHO HHBEE M EEE

1.2
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f

A paddock is bounded by a fence and a river as illustrated below:

+ 800 »

Four applications of the trapezoidal rule were used to determine the area of the paddock.
What is the approximate area of the paddock?

A, 1300 m? B. 1900 m? C. 2600 m2 D. 5200 m?

1
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A paddock is bounded by a fence and a river as illustrated below: 1

+ 800 »

Four applications of the trapezoidal rule were used to determine the area of the paddock.
What is the approximate area of the paddock?

A, 1300 m? B. 1900 m? C. 2600 m2 D. 5200 m?

C

A=%(0+2(40+60+30)+O)=10><260=2600

[Questions| 1] 2 P a]5]6]7]8]o|10aafio}13
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1)

The diagram shows the area bounded by the graph of f(x) = x> —x and the x-axis.

¥
f ]
— — =
-2 1 1 2
¥

Given that f(x) is an odd function, which of the following correctly gives the shaded area?

1
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The diagram shows the area bounded by the graph of f(x) = x> —x and the x-axis. 1
¥

f ]

L]

Given that f(x) is an odd function, which of the following correctly gives the shaded area?

Ao (e b [ (e e [ (oadda b of (oodfa
A

[ Questions|1]2]3Qs]6]7]8]oJiofi1]aoj13
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f

The area under the curve y =2cosx, as shown below, is approximated by two rectangles.
¥

=
In
3
The value of the approximation is:
”(‘/EJFI) (z )
A1 B. — !/ C. 3+l D. 2/ Z+Z
6 L6 3
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f

The area under the curve y =2cosx, as shown below, is approximated by two rectangles. 1
¥

The value of the approximation is:

[Questions|1]2]3]|a Q6] 7]8]o|ioj1a]12]13
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(~6.5) 1
7‘*\ NOT TO SCALE
: 4.2)
! T
> 7 i ik x
i/i{k,_.‘}I
{4,-6)
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L]

o LEEEEEEEE EEEE
Yy

{_&fﬂ\\ NOT TO SCALE
5 4
| -_._____5_::!1
s 17 4 i K]
/{k,—d}
(4,-6)

k
Use the graph to find the value of & which satisfies .[ f(x)dx=0.

-6
A 6 B. 10 C. 11 D. 12

C

! 1
I f(xX)dx=—=(5+2)x10=35
» 2

k
j f(x)dx=%(—6—4)><(k—4) =-5(k—-4)
4

35-5(k—4)=0
5(k —4) =35
k-4 =7
k=11

[Questions|1]2)3]4)s 7 ]8]of10]11f12]13
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C=mAABAH BO0EMEE A

The diagram below shows the graph of y = x> —x—6.

/A t.i 1
(a)  What is the coordinate of 4? 1
(b)  Find the area bounded by the x-axis and the curve y = x? —x—6 for the interval 0<x<6. 3
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The diagram below shows the graph of y = x> —x—6.

_///A 6 ’

(a)  What is the coordinate of 4? 1
(b)  Find the area bounded by the x-axis and the curve y = x? —x—6 for the interval 0<x<6. 3
y= x> —x-6.

(@ Ay=0: 0=x’-x-6
(x=3)(x+2)=0
x=3,-2

x=3:4(3,0)

[ e

3

3 6
3 2 3 2
B RS AP N I S
3 2 3 2

0 3

3
A2
(b) Area_fo(x X 6)dx

—lo-2 18-0
2

+72—18—36—(9—%—18J

+18+2

2

27

=45 y?

[Questions|1]2]3]4a]5]e Jfs]o|iofaafio]a3
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Questions|1J2)3]4]5]6 8|9 |10]11]12]13 1)
The diagram shows the graphs of y=4¢ * and y=¢" -3.
44

]

(a)  Show that the curves intersect when e** —3¢* —4=0.
(b)  Hence, show the x coordinate of the point P is x =In4.

(c)  Find the exact shaded area between the two curves.

NN -

(@)
=r
[0}
o
s

projectmaths.com.au


http://www.projectmaths.com.au/

MathsFit: Mathematics Advanced

|So|ut|ons| EEEEE EE@E 12]13

Topic: Yr 12 Calculus: Integration - Area Under Curve A

60 min 40 marks

1)

The diagram shows the graphs of y=4e * and y =

1?;"

r=4¢"

/ i
‘,.-r"
(a)  Show that the curves intersect when ¥ —3¢¥ —4=0. 1
(b)  Hence, show the x coordinate of the point P is x =In4. 2
(c)  Find the exact shaded area between the two curves. )
y=4e ", y=e"-3.

(a) Intersect when: 4e ¥ =¢* -3

4=e*¥ —3¢

e —3¢* —4=0.
(b) (ex —4)(ex +1) -0

©

e*=4,-1.Bute® >0
=1n4 IS the x coordinate of the point P.

X
In4
Area = .[ (4e_x (e —3))dx

0
In4
=J. (4e_x —eF +3)dx
0
In4
= [—4e_x —-e* +3x}0

lnl

=—4e M M 34— (4-140) e M=e 4=

PN

=—4xi—4+3ln4+5

—3In4=6In2 u?

[ Questions|1]2)3]afs5]6]7 [ o|10]aafso}13
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Consider the graph y = f(x) given in the diagram. Both arcs have a radius of 4 units.

Using the graph of y = f(x), x >0, evalauate exactly the following integrals:
12

(@) Sf(x)dx; 3
0
18
(®) S (x)dx. 2
0
-
- | | flx) | I' |
L
| |

5 10 -1'5 ;b 2b
| LN
oA
| | |
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Consider the graph y = f(x) given in the diagram. Both arcs have a radius of 4 units.
Using the graph of y = f(x), x >0, evalauate exactly the following integrals:

12
(a) S (x)dx; 3
0
18
(b) f(x)dx. 2
0
S
[ | . ! |
e A
I T\ - | |
T PN P
N
[ I | R —
12 1 1
(a) F()dx=6x6+4x2+—7x4% +=x2x2
0 4 2
=36+8+4xr+2
=46 +471
18 1
(b) f(x)dx=46+47r—(5x2x2+(24—4ﬂ)j
0

=46+47—(2+24—47)
=20+87

[Questions|1]2]3]a]s5]6]7]s jsofsafio]13
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[euestors[ 2 [ 2[5 [ 2[5 [s 2] Blo[safsz[is A

The diagram shows the graphs y =sinx and y =cosx, 0 <x <2z. The graphs intersect at 4 and B.

(a) Show that 4 has coordinates (E,L). 2
4’2

(b)  Find the area enclosed by the two graphs. 3

3
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The diagram shows the graphs y =sinx and y =cosx, 0 <x <2z. The graphs intersect at 4 and B.

(a) Show that 4 has coordinates (E,L). 2
4’2

(b)  Find the area enclosed by the two graphs. 3

t

3
iy =111 .0

y=sinx, y=cosx, 0<x<2r. S
Intersect at 4 and B. (b) AreazJ- 4 (sin x —cos x)dx
(a) sinx=cosx 4
tanx =1 sz
T 51 =[-cosx —sinx] 4
ey 4
.1 Sz . 5x T . T
y=s1nZ=$ =—(COST+SIHT—COSZ—SIHZJ
! (Ll
2 B 2 V2 2 2

[Questions|1]2)3fa)s5]6]7]s]o [laaf12]13
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CE=EmAABAEEEEE BEE A

The functions y = —x> +4x and vy = x are sketched below.

(a)  Show that the functions intersect when x=0 and x = +1/3. 2
(b)  Hence find the exact area between the two functions in the first quadrant. 2
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The functions y = —x> +4x and y = x are sketched below.

(a)  Show that the functions intersect when x=0 and x = +/3. 2
(b)  Hence find the exact area between the two functions in the first quadrant. 2

y=—x3+4x, y=x V3 3
3 (b) Area= (—x +4x—x)dx
(a) —x"+4x=x 0
3 _3x= B
x” =3x=0
5 =J. (—x3+3x)dx
x(x —3)=0 0
= -——4+ —
4 2
0
4 2
4

[Questions|1]2)3]4)s5]6]7]8]o |1of12]13
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[Questions[ 1]z =] 2[5 [ s z] =] = [rofilfez]is ft

A symmetrical lake has two roads, 420 metres apart, forming its sides 3
Equally spaced measurements of the lake, in metres, are shown on the diagram.
Use the trapezoidal rule to estimate the area of the lake.

Lake
Road Road
[
= 3 =| 2
=i 2
Not to scale
- 420 -

¢
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[Sotstors [2]2 ]3] 2[5 [s ]z [ s s [eolilizlss f

A symmetrical lake has two roads, 420 metres apart, forming its sides 3

Equally spaced measurements of the lake, in metres, are shown on the diagram.
Use the trapezoidal rule to estimate the area of the lake.

Lake
Road Road

Es%s

30
30

Not to scale

Width of each division = 4—?) =70 m

Area of the lake =2 x 7—20(30 +2(40+60+80+ 60 +40) + 30)

=70(60+2x280)
= 43400 m>

[Questions|1]2]3)4]s5]6]7]s]ojiof11[8R13

‘ projectmaths.com.au


http://www.projectmaths.com.au/

MathsFit: Mathematics Advanced Topic: Yr 12 Calculus: Integration - Area Under Curve A

Questions EEEEEEE@E E

60 min 40 marks

#

1 1 .
(a) Prove that —+ —=2 sec® x where sinx # 1.
l-sinx 1+sinx
. 1
(b)  The region shown below represents the area between the curves f(x) = T enx and
—sinx

g(x)= _—.1, for the domain [O,Z}.
1+sinx 3

Calculate the area between the two curves for the given domain.
¥

f

! fixy=

1 = sinx

¢
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(a) Prove that —+ —=2 sec® x where sinx # 1. 1
l-sinx 1+sinx
(b)  The region shown below represents the area between the curves f(x) = I 1, and 3
—sinx
g(x)= ——, for the domain [O,z}.
1+sinx 3
Calculate the area between the two curves for the given domain.
; )
/ flz)= 1 = sinx
] ) -1
Elx}= 1+ sinx
@ Exp=——t— X __ 1 __ -l z
I-sinx 1+sinx (b) f(x)_l—sinx’g(X)_l+sinx’ 0,3
_1+sinx+1-sinx i
1-sin® x (3
5 Area = (f(x) - g(x))dx
= J0
cos? x 7
=2sec’ x = 3( 1_ - _.1 jdx
Jo \U—-sinx I+sinx

’3( 1 1 )
= — + - dx
Jo \U—sinx I+sinx

3
= sec? xdx
J0

T

=[tanx]0§
= tanE —tan0
3

=3 u?

HEHBBHOHEBHAMEE

| Questions
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v

¥
y=1
y=-1
e —e "
The diagram shows the graph of the curve y = ———.
e¥+e
(a)  Show that the shaded region bounded by the curve, the x-axis and the line x =k, 2
k —k
where k£ >0, has area ln[%}
(b)  Find, in simplest exact form, the value of & such that the shaded region has area 3

of 1 square unit.
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| Sotutions J1J2]3fals]6]7]8]o|1011]12088 fr
y

A Ex""ﬂ-l

yr=1

y=-1
e —e "
The diagram shows the graph of the curve y = ———.
e¥+e
(a)  Show that the shaded region bounded by the curve, the x-axis and the line x =k, 2
k —k
where k >0, has area h{%}
(b)  Find, in simplest exact form, the value of & such that the shaded region has area 3
of 1 square unit.
ef—e " k| —k
y = e + e _
e ™ (b) In {—2 J =1
k x  —x
(a) Area =J. €7 i ke k
0e +e " Y, =
k
= [ln(ex +e ¥ )} ke =2¢
0

eZk +1 =2ek+1
eZk —2e.ek +1=0

k —k
=ln[i] o 2ex4e’ 4

2 2
ek =ei\/e2 -1
kzln(ei\/e2 —1)

=ln(ek+e_k)—]n(1+l)
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