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YEAR 12 - 2 UNIT REVISION - INTEGRATION (PAPER 3) PAGE 1

13. (a) Find correct to one decimal place the value of

1
f (2x%+1X2x%~1) dx.
)

(b) (i) Find the points of intersection of the curve y = 4/x -4 and .
the x and y axes.

(ii) Calculate the exact area contained by the curve
y= 4.[x — 4 and the coordinate axes.
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2m

14. (a) Find the value of m such that 3x2 dx=215.
1 .

(b) (i) Find the points of intersection of the curves y = %—xz
and y= Jx. L

(ii) Calculate the area contained between the two curves.
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o .,
15. (a) Evaluatef 2.

(b) (i) Sketch the curve y=416—x’ ,for —4sx<4.

(ii) The area between this curve and the x axis is rotated about :

the x axis. Calculate the volume so formed in its simplest
form (leave in terms of 7).

(iii) Name the solid formed by this rotation.

(iv) Use the formula V = -g-zr’ with an appropriate value of r
to check the answer in part (ii).
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16. (a) (i) Sketch y=4x for 1sx<9.

(ii) Give reasons why Jx +—1- >z forall x> 0.
x

. V=

(iii) By using selected points, sketch the curve
1

Jx

(iv) Calculate the area between the curves y= J; and

y=+x +—==, 1Sx<9 on the same graph as y=4x.

y=J;+-l_- betweenx=1and x=9.

Jz

(v) Ifthis area is rotated about the x axis calculate the volume :

of revolution so formed.
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1 .
y=—x+sinx

17. This diagram illustrates the area between y
)

the curve y= %x +sinx and the line y= %x

1
H
between x = 0 and x = 1. Calculate this area. ©' z




YEAR 12 - 2 UNIT REVISION - INTEGRATION (PAPER 3) PAGE 8

A and B, with B being the origin.
(a) Find the coordinates of A. NG

() (i) Calculate the area contained between
this curve and the x axis (shaded).

(ii) If this area is rotated about the x axis, calculate the volume
so formed.

18. The curve y=4x+x?2 cuts the x axis at \
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1
13. (a) J- (223 +1X2x%~-1)dx
0 1
=j (4x6-1)dx
°

o[-
(31

=-0-4285714
. ==0-4 (one dec. place).

M) @ y=4Jx~4

y=0,x=1
Curve cuts x axis at
(1, 0), y axis at (0, —4).

y=4-\/—;~4

(ii)
y
T .

.,
o,

it
'S
)
|
|
-
=}

=4
3
Area is % units 2,
2

m .
f 3x2 dx=215
1

14. (a)
313%™ _

[x ]1 =215

s (2m)3-1=215

8m3=216

£=0, 5=z

m3=27
m=3.

® @ y=%x2
y=+=

Substitute @ into @:

—0

1
Sx2=
nx x

<

i.e., —xt=x

x4-64x=0

t x(x3-64)=0
ie, x=0 or x3=64
x=0 or x=4
- o, when x=0, y=0""
x=4, y=2.
(ii) Curves intersect at l
(0, 0) and (4, 2).

' (PR,

»>X

Shaded region is
area required.

4
A= J?dx-flxﬂdx
21 104 |
=fx7dx-§- x2 dx |
0 0
3 4 4
=[_2. i]_}_[lxa]
3" |, 813" |,
=16 _1}64
3 8|3 ,
-16_8
3 3
=8
=5

=[2416-2471]
=8-2 |
=6.
®) @ y y=yT6-27
-4 4 x

[Top half of x2+ y2= 16.]
Note: y2=16-x2

'
Gi) V=,;f (16-x2) dx
-4

i

V=7tf;y2 dx

rd :
=27rJ (16-x2) dx
o B

64

1 4
= 2ﬂ[16x—§xs]

64
= 27![64 - -3-]

2%,
25,

Volume is _2;_6’[ units?
(iii) Sphere radius 4 units.

(iv) V=2zr8

W

==gx43

>

=—nx64
256

S——T.

3

oW

3
16.(a) @) y

y==
/—-—»x

123456789

Gi)
Jx +—1—> Jx because L must
™ .

Nx
always be greater than zero when
x> 0. So v/x + (positive quantity)
must be bigger than J=.

T

Gid)
b

@(iv) ,
g
- sﬁdx >
(ot
-.-L[«/‘+ﬁ «/_de

Volume is again ?ﬁn units 3.

0

i
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-(245-241)
=6-2
=4,
Area is 4 units?.
w)

9
V=7tf_‘y2 dx
1

=1tjl(1/:+71;-) dx
—nf:(al;)z dx

9 1
=7tf (x+2+—) dx
1 x

0 ;
=JIJ. (x+2+——x)dx

1 x

5 |
=7tf (2+—1-)dx

L x

=n[2x+log, x]:
=7[(18+log, 9) |

-(2+1og, 1)]
= u[16+log29]

log,9=1log, 32
=2log,.3

= 27:[8+ log, 3].

Volume is 27:[8 +log, 3]
units?. |

17. y=—1-x+sinx
y ¢ 4

ol n
™1
Area=f (zx+sinx)dx

0 n
-—f ledx

0

=J‘:(}{{+sinx-——lil) dx
=f:sinxdx

= [—cosx]:
=~[cos 7 - cos 0]
=-[-1-1]

=2.

Area is 2 unitsZ2.

18.(a) Wheny =0, 0=4i+x2
ie, x(x+4)=0
“ x=0 or —4.
ThenAis(-4,0)as Bis
(0, 0).

\ yVH
A\/IBﬁx

Absolute value is taken as area
is a positive quantity and the |
region lies below the x axis.

: —
(b) (i)A:U (4x+2)2 dx,
-4

3] )
forf-5]

_1n2
-103.

Area is 10—:- units?.

0 |
(i) V=7tf y2di |

y=4x+x2
s y2=(4x+x2)2
=16x2+8x3+ x4

0
=Irf (16x2+8x34+x4)dx
-4

)
=r l(-:"-:c‘*+2x‘+—1:x5
3 57 |,

z[(o)—(i:-.-—64+2.(—4)‘

1 435
+—5-.( 4) )J
-] 512
T

Volume is 512% units 3.




