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YEAR 12 - 2 UNIT REVISION - INTEGRATION (PAPER 4) PAGE 1

19. Calculate the volume of revolution formed when the curve
x2+2y2=8 is rotated about the y axis. :
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20. Consider the parabola x2=163y.

(a) (i) Write down the coordinates of the focus and sketch the
parabola.

(ii) Aline is drawn through the focus parallel to the x axis.
Calculate the area contained within the parabola below
this line.

(b) That section of the parabola between x = 0 and x = 4 is rotated
about the x axis. Calculate the volume so formed.
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21. (a) If y=g(x) is an odd function,
write down the value of

L y=g( R
j g(x) dx.
-2

) SO

»x (b) Ifthat part of the curve y=g(x) isa
quadrant of a circle, calculate the area
between the curve y= g(x) and the

-2 x axis for -2<x<2.

\ )
Lyt
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22, y The figure illustrated
2 represents the function
¥ =h(x) and consists of two
1 f‘\ straight lines and two semi-
0 OI Ws I R circles of radius 1 unit.

5
(a) Calculate the value of f h(x) dx.
-3

(b) Find the area contained between y=A(x) and the x axis.
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3
23. For even function ¢(x) it has been noted that f #(x) dx=8-5.
0

3
(a) Evaluate f #(x) dx.
-3

(b) If ¢(x) is completely above the x axis, calculate the area
between the curve and the x axis for ~-3<x< 3.
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19. x2+2y%2=8
Whenx=0,
2y2=8
y2=4
y=12
Curve cuts y axis
Cat -2 and 2.

’Also, x2=8-2y2) 2

2 5
Now V=Itf x2 dy f
-2

, 0
16
=27 16 -— |-
(-3
s,
3

Volume is %n’ units3,

20.(a) (i) x2=16y
Compare with x2= 4ay

where a is focal length, |

x2=16y=x2=4(4)y
le, a=4,

f

"'.-rnf\-.? -y =4 :

(ii) Required area is
shaded on diagram.
S is the focus at (0, 4), |

4
Area=2f xdy
0

4
=2f04,/'y'dy

4 1
=8fy"'dy
0

Area between curve and |

y axis. x=i4ﬁ

ie x= 4«/—}7-

_lzs
3
Area is 1—:-8- units 2.

Alternatively, area
could be found by
finding area under .
x2=16y and
subtracting it from

area under y = 4.

|
Focus is (0, 4). ,)
|

Even function

8
A=7tf ydx

8
1]8 .
= — x2 dx
16 ) g
1 (8

=2x— | x2 :
16),5 ¥

=—;-.%[83—0]

_8
-8

Now area under y =4
is a rectangle, length
16, width 4:
A=4x16=64
y=4

-8 16 8

Area required

64
_64-—3—

Volume is iSE units3.

21. (a) y {,y--g(x)

-2 x

A, and A, are equal’
areas with opposite
signs.
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Since y=g(x) is an odd Therefore, required area Therefore, area between
function, A;=-4,, 2 i = h(x) and the x axis is
= dx | y=nte) en
thet;efore 2xfog(x) (4+ ) unit?.
n g(x)dx =2X7r ' :
-2 Aord =27 unit2. ; Remember For area we need
=Ay+4, iti tity.
_lA A, 22. (a) y a Eosmve quantity
=(2) . J h(x)dx
ie. 7] g(x)dx=0 ' 3 4
-2 ox =|f h(x)dx +f h(x)dx
OR (alternate solution), -3 °L Wii 45 ! °
since y = g(x) is odd, then _ o F;
0 -2 Note The area of the two semi- 23, (aJ P (*) dx
glx)dx=-| g(x)dx . .
-2 o circles cancel out, as one is : 73
. 2 positive and the other negative, | 3 >
Le. f 2g(x)dx and they have same size. : - 2 X/ é(x)dx for even £2,
Y z 5 ° .
=f 2g(x)dx+fog(x)dx J h(x) dx = area of triangle only - ox &S 7 /752-U’U£$ .
- -3 : - ———
= = —;- xX4x2 ,
y PTE® =4. (b) Same answer as (a)
2 -
'i
s a3,
2 } . . )
A= g(x)dx : base = 4, height =2 !
o |
0 » — i
A,= f g(x) dx
-2 Note With definite a integral |
Note Absolute value we add the various areas of |!
s;lnce area is under different sections together,
the x axis. regardless of sign.
but Al = l A2 I
2 (b) Area between the curve
:-A=2fog(x) dx ) ¥ =h(x) and the x axis
2 : =4+ 2 xarea of a semi-
but fog(x) dx=areaof | circle with radius 1 unit
the quadrant of j where14 is the area of A,
circle with radius 2 | ie. f h(x) dx
=1 nr? -8 1
4 ! =4+2x hid 2
1 i
=anx225 =4+ 772 |
=1. =4+7xx12 [radius=1]

=447,




