R Integration

ROBINSON Worked solutions

This topic online

n Find | (6x° - 4x + 5) dx, simplifying each term. (3 marks)

Add 1 ko the power, devide by khe new power

3
f(éat."-l-}x,-!»s)d,.x. = 6: LS +Sx te
2

flex* -ux+5)dx = 223 -2x2+Sx+ec
Oo not o°°'3"t te

2x3 =222 4+ Sx *+¢

n Find [ 3Vx + is) dx, giving each term in its simplest form.
X (4 marks)

Write each term as o power of x
= f(Sx'/" +4x®) dx
Add 1 to cach power
= 3 4 “a 2 ‘e
(3/2) (-2)
= 2x¥2-2x24¢
2

2x¥2- Z 4¢
<
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n A curve with equation y = f(x) passes through the point (2, 9)
Given that f'(x) = 4x° - 6x + 1, find f(x)

Iﬂtzaratz J'I(“')

(4 marks)

“ 2
qC("‘)= X -6" +x te
Y4 2

oc’("‘) = 2" =-3x+x+tec
Use the poil\f (?., ‘1) to op;.nd. c

9 = 2%-3(2)*4+2+¢
T = 16-12+2+c¢
9 = ¢+

c =93

ac(.z)=.‘x.“-3.z1+.z+3

X

4
n Use algebraic integration to find the exact value of J’ (2x - \/i) dx
1

Solutions relying entirely on calculator technology are not acceptable. (4 marks)

Werike the root as a power
= 2% - 3x72
lakzarmt&

f(l.z. -3x72) dx 2 3x/2

= 0/2)
= -2
Subskctute the Lumiks: [ 2% = ¢ T grom\ to
= (w2-6luw)-(2=-¢l1)
= (K-2)-0-¢)
4 +S
q
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a The curve C has equation y = f(x), x > 0, and passes through the point (1, 2)

_ 2

¥

Given that f'(x)

a. show that f'(x) = X% + A + Bx_% where 4 and B are constants to be found

b. find f(x), simplifying each term. (6 marks)

o)
Expand the bracket

(x*42)* = x*+ux’+4
Oivide every term by x?

% 2
ocl(") = X G 2
‘7. x?— xz

oc'(x.) = x 44 4yxt
A='+,6=H
b)

3 -l
l'(“) = X e+ 4e

3 (-1)

ac(") = %.‘1.3 t 94 -4x"te

Use.(l,?.)
= |

2= _tu-use
3
c= 5
3
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n The curve C has equationy = 5 + 4x - X2
The finite region R is bounded by € and the x-axis.

Use algebraic integration to find the area of R

107

8

6

R C
2
X
-2 /1 © 1 2 3 4 5\ 6

-2

(5 marks)

Find where C meets £he x-axcs
St4x -2* = O
(S-x)(l'!’x) = O

X = =lofx=9
In{:e.arocke. between the roots

f(s+4x-x‘)&x=51,,,_xz_ ¢

[53!.'*23!.2-%3]0(;1'00\-!{:05
= (zs+so-%)-(-s+z+ %)

= 100 . 8
(-3

3
= 0%
S
= 36

afeo oocps=’56
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The curve C has equation y = X2 - 3x

a. Find the total area of the regions bounded by C, the x-axis and the lines x = 0 and x = 5

5
b. Find the value of £ (% - 3x) dx and explain why it is not the same as your answer to part (a).

- e e -

(6 marks)
o)
Find where C crosses £he x=axcs
x2=-3%3x = O
x(x - 'S) = O
x = Oorx=3

below the axcs Foroc =< 3, above fpordcx<s
3

f(.zz-'sx.)&.z = x _ 3x
3 2

2

[]ocromoto3
=(1-2-0
2

=-q

2

so that area is .

[]ocrom:'»‘eos

= (W.s - 75)_(_1)
3 2 2
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[}
+

(]
N
o

total = l + 7‘_‘

2 3
total = 7'_7 + 5_2.
(4 ¢
total = ﬂ
é
79
(4
b)
f;,romO'(:oS = _l+2_6
2 3
= 15
é
the mtcsrmt counts area below the x-axis as M.aa.‘l:;vz
29
(4
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n The curve C has equation y = X2 - 2x + 3 and the line I has equationy =x+7

a. Find the coordinates of the points where I meets C
b. The finite region R is bounded by € and 1. Use algebraic integration to find the exact area of R

14y

12 C

(7 marks)

o)

Solve the Lluo.tt.ons fonzkher

X2 =243 = +7

"
o

x* =3k -4
(.x-'-})(.z'l'l)

X

"
o

i
4
<<
"
o

x

[
£
('
"

(-\, ¢) and (4, 1)
b)
Areo =f({:op - bottom) dx, the Line ¢s on top

top - bottom = (x4+7)=-(x*-2x+3)

top = bottom = -2+ 3 t 4
f(-.x2'+3x*4>d..x. = "‘3+3"‘1

- + 4
3 2
[Jocrom-\to'-}
= hua)-(L e 2w
3 3 2
= S8 (.2
3 ¢

robinsontuition.com/a-level-maths-topics | free AS and A-level maths worksheets with hand-written solutions | Robinson Tuition Page 7 of 14



"
o
o

k
n Given that k > 2 and l (3x2 - 4)dx = 48

a. show that k> - 4k - 48 = 0

b. Hence show that k = 4 is the only solution.

o)
f(‘b.xz-'-t)d.x. = x)-1x

[xs-%.z]ocromltol
= (la-'-}k)'(%-a)
= k- Yk

(5 marks)

R =Yk = 48
k3=t - 48 o
b)

Facktor theorem: trJ k=4

W-u(y)-4s = 4 -\ -48 =0
%0 (k-'-&) i.so.l.mc’(:or
W=tk -4 = (k-9)(k?+ 4k +12)

O&Sanm:.nmnt of the iu«irmk'\c

b2 -4%ac = 16 -48 = -32

=32 4 O so 24+ 4l +12 = O has no real roots

k=% s the onLD solution
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m The curve C has equation y = %x?’, x 2 0, and the line  has equationy = 6 — x

a. Show that I meets C at exactly one point, P(2, 4)
b. The region R is bounded by C, I and the x-axis. Find the area of R

Solutions relying entirely on calculator technology are not acceptable.

(7 marks)

([
[ a3
]
Q

x° = 12 -2
x*+2x-12 = O
x=2cwsafoot: B+t4-12=0
(x-2)(x*+2x+¢) = ©
b -4aec = 4=-24=-2040
so the 100.&(‘0.(:&.9 hos no real roots

x = 2.:3=6-1='-}

meets ol\(.:) at P(2, '-})
L)

Splet R ok x = 2: under the curve, then a trio.nat.e. vader the Line

- 2"

lx3d..z -
/3

[‘Tujocromotol
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= 6
8

L meets the x-axis ot 2 =€

o=12

(:r:.au\s(.e. = l X(‘-Z)XH-
2

'l:rio.nsLL = 8
areo of R = 2+8

10
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m The entrance to a road tunnel is modelled by the region between the ground and the curve with
equation

y =6 - 0.06x2
where x metres is the horizontal distance from the centre of the entrance and y metres is the height
above the ground.

a. Find the width of the tunnel at ground level.

b. Use algebraic integration to find the area of the entrance.

c. The tunnel is 50 m long and has the same cross-section all the way through. Find the volume of
the tunnel.

d. Give one reason why the model may not give an accurate answer for the amount of space
available for traffic.

X
=12 /10 -8 -6 -4 -2 (13 2 4 6 8 1& 12

(8 marks)
o)

Ground Level means y= lo)

¢-0.06x* = O

x* = ¢
0.04
x* = 100
X = :lo
width = 10 - (-10)

20 m
o)
f(‘ - 0.06x*) dx = bx - 0.02x°
[ ¢x - 0.022% ] prom -10 &0 \0

= (¢o-20)-(-¢0 +20)

robinsontuition.com/a-level-maths-topics | free AS and A-level maths worksheets with hand-written solutions | Robinson

. Page 11 of 14
Tuition



= 40 + 4O

= 20

80 m?
¢)

Volume = cross—section area X Lu\atk

V = 30X SO

HYOO0O md
d)

the road surl,o.r.e. and J:,a.t‘ku\as tale up some ooc, the spo.ce
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m The curve C has equation y = x(k — x), where k is a positive constant.

3
a. Show that the area of the finite region bounded by C and the x-axis is %

The line I with equation y = 2x meets C at the origin O and at the point P.
b. Find the x-coordinate of P in terms of k

c. Given that the finite region bounded by € and I has area 36, find the value of k (9 marks)

«)

C meeks the x=axcs where x(k = %) = 0O
X = Oorx =4k
f(h.z -x)dx = kx?  x?

2 3
[J}romOfok
= k° "
PREY
= 3 28
¢ ¢
- R3
3
3
ofeo = —

xle=-2) = 22

kx - x*=-2x = O
x(h-z-.x.)=0
x=k-2

e)

Areo =f(c.urv0. - (.:.M..) dx From Otok-2
cuorve = Lene = kx = x* - 2x
curve - Lene = (k- 2)x = x*

Same shage as part o) with k=2 in ploce of "y
afeo = (v - 7')3

¢
- 3
(v -2)* = 3¢
(e -2)* = 216
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