Finding Areas using Integration

Finding Areas using Integration - Edexcel Past Exam Questions MARK SCHEME

Question 1: June 05 Q5

Question
Number Scheme Marks
Ix e dx = %x e —% e’ dx Attempting parts in the right direction— M1 A1
1 2x 1 2x
=5xe —ze Al
1 1 R
|:5\‘e' —Ze' ]0=Z+Ze' — M1 Al
(5)
Question 2: June 06 Q3
Question Scheme Marks
Number
2n
Area Shaded = j3sin(§) dx
0
_3c0s(3) 2 Integrating 3sin(%) to give
=l kcos(%) with k1. | M1
? 0 Ignore limits.
=[—6cos(§)]2" —6cos(%) or ?cos(g) A1 oe.
—[-6(-1)]-[-6(1)] = 6+ 6= 12 12 | A1 cao
131
(Answer of 12 with no working scores MOAOAO.)
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Question 3: June 06 Q6

Finding Areas using Integration
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Question Scheme Marks
Number
u=Inx = ¢=1 Use of ‘integration by
o 2 parts’ formula in the | M1
a=x-1 = v=57-x correct direction
2 2
=] —-x|Inx - Il X x| dx Correct expression | A1
2 x| 2
2 X An attempt to multiply at
= [— - x]lnx - I[— - 1) dx least one term through by
2 L and an attempt to ...
2 X2 integrate; | M1;
=|—-X|Inx - T—X (+c)
-~ 7 correct integration | A1
x? x? ’
I=||—-X|Inx = —+ X
2 4 ;

Substitutes limits of 3 and
=(3IN3-2+3)—(-In1- 1 +1) 1 and subtracts. | 9™
=2n3+2+0-2 =3In3 AG 2In3 | A1 cso

(6]




Question 4: Jan 07 Q8

Finding Areas using Integration

uestion
(l\%umber Scheme Marks
1 1 A(Bx+1)* or 9 _ 4 | M1
t=Bx+17 = 3.(3x+1)? dx
dx
(a) 3(3x+1)% or
2 dt AN
wor t?P=3x+1 = 2t— =3 dt Al
dx 2t— =3
dx
o dt _ 3 _ 3 N dx Candidate obtains either
dx 2(3x+1y7 2t dt 4 or Eintermsoft..
dM1
... and moves on to
I:Iem dx :J‘et d—X.dt :J‘et_ substitute this into | to
dt 3 convert an integral wrt x
to anintegral wrt t.
|:J'§tet dt J.%tet Al
change limits: changes limitsx >t so
B1
whenx=0,t=1&whenx=5,t=4 that 0»1 and 5—4
4
Hence | = j%tet dt ;where a=1b=4k=2
1
[5]
u=t = %=1 Let k be any constant for
(b) ot . the first three marks of
i e —> V=e .
this part.
Use of ‘integration by M1
parts’ formula in the
kJ‘tet dt = k (tet _Ief_1 dt) correct direction.
Correct expression witha | Al
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constant factor k.




N SN

= k(tet - et) +C

2te' dt = %{(4e4 —e*)— (e —e1)}

=2(3e*) = 2e* =109.1963...

Finding Areas using Integration

Correct integration

with/without

a constant factor k

Substitutes their changed
limits into the integrand
and subtracts oe.

either 2e* or awrt 109.2

Al

dM1 oe

Al

[5]

15 marks
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Question 5: Jan 08 Q7

Finding Areas using Integration
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Question .
Number Scheme Marks
o 1 de 1 PRSPUUI < S |
(a) [A—Inlf ) 1l i I\Iuststatea=!_2 Bl
A Area—.ﬁdx. MI:
Area(R) = I —clr = I i |i . Ignore limits.
J' | — |%| — |dr. Iznore limits. | A1 AG
t+1) Lt+2)
Changing limits. when: o
x=In2 =>2=In(+2) = 2=t+2 =1= changes lmits x > ¢ | g
b 42
x=In4 =hd=ln(t+2) = 4=1+2 =r=2 sothat In2—0 and ln4 —2
Hence, Area(R) = I — &
(= 1)(' 2)
(4]
(b) | 1 l = 4 + B A + with 4 and B found | M1
LE+DE+2) ) (+D)  (t+2) @+ (+2)
1=A{+2)+ B(t+1)
Lett=-1, 1=4(1) = 4=1 Finds both 4 and B correctly.
Can be implied. | Al
Lett=-2, 1=B(-1) = B=-1 (See note below)
J- QU dr = ‘ o dt
o (t+1)(t+2) Jo(r+=1)  (t+2)
. Either +aln(7+1) or =bIn(z+2) | dM1
= [ln(z+D)-In(r+2)], “+D €+2)
e Both In terms correctly ft. | A1/
= (In3-1n4) - (Inl-1n2) Substitutes both limits of 2 and 0
) ) ddM1
and subtracts the correct way round.
m3-mn4+mn2or In(3)-In(3)
=In3-In4+In2=m3-In2=Imn(3) .. | Al aefisw
or n3—In2 or In(%)
(must deal with In 1) [6]
- Writing down 1 - + means first M1AO in (D)
Takes out brackets. g (t+1)(+2) - <D (t+2) : :
Writing down = LN means first M1A1 1n (b).
+D(+2) @+ (t+=2)



Finding Areas using Integration

%ﬁ;z:? Scheme Marks
x=In(t+2) y = L
r+1
. , - Attempt to make 7 =_.. the subject | M1
x et
© e giving t=e* -2 | Al
) 1 Eliminates by substituting in y | dM1
V= = V= .. 1
e -2+1 e* -1 giving y= Al
e* -1
(4]
re1=t LI =12 '
Aliter - -.\—, = —7— or —T Attempt to make 7 =... the subject | M1
© -y o 1 1-y
Way 2 yi+)=1 = yi+y=1 o> y=1-y =>t=—= Giving either r=——1 or t=—=— | Al
:‘7 }: J:
x=In|——1+2| or x= lni —¥ 2 l Eliminates by substituting in x | dM1
V \ i )
X= lni —+1
Ly
e* = L +1
.1,‘
e -1 —l
A]'
V= ,1 giving y = ! Al
e* -1 e* -1
(4]
(d) Domain: x>0 x>0orjust>0 | Bl
(1]

15 marks
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Finding Areas using Integration

%ﬁ;%:? Scheme Marks
Aliter Attempt to make 7 +1= _.. the subject | M1
= 2 t =" — .. .
Ways €= s giving 7 +1=e* -1 | Al
) ) Eliminates 7 by substituting in y | dM1
Vy=— = J‘ o . =
r+1 e* -1 giving y= Al
e* -1
(4]
. Attempt to make 7+ 2 =__ the subject
.-111(te;' e s s 1+ P : lJ M1
C [ A o S : o= - — . — 1.
LM y y 1 Either t+2=—+1l or t+2=—-— | A1
Way4 ! y ¥y
( \ [1+y - DA
x=In—+1  or =In — Eliminates 7 by substituting in x | dM1
y A
xX= lnf —+1
Ly
e"=l—1 = e‘—l=i
) y
y= ,1 giving y= ! Al
e -1 e* -1
(4]
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Question 6: Jan 09 Q2

Finding Areas using Integration

Question Sct Mark
Number °
T 2 .
a) | Area(R)= |——=dx = [3(1+4x)~ dx
(@) !“/(14-41’) i‘;
Integrating 3(l+4x)'* to give M
[ 301+ 4x)* ]3 +k(1+4x)7.
= 4 , -
3 R Correct integration. | , 4
Ignore limuts.
=|:\}(l+4x)¢:|2
0
Substitutes limits of 2 and 0 mto a
-(39)-(3m) changed function and subtracts the | M1
correct way round.
= $-% = 3(units)’ 3| A1
(4)
(Answer of 3 with no working scores
MOAOMOAO.)
2 2 2
3 UseofV=7rfy dx.
(b) | Volume = x j dx o Ll 1
o 3(1*'41) Can be imphied. Ignore limits and dx.
9
= dx
(”)'I 1+4x
+kinfl+4x | M1
= (7)[Slf1+ 4]’
(7) [5tat+4x(], $hnfl+ 42 | A1
. Substitutes limits of 2 and 0
g (x)[(%ln9) (%hl)] and subtracts the correct way round. s
Note that In1 can be implied as equal to 0.
So Volume = $7ln9 $7In9 or $7ln3 or £7ln3 | A1l ce isw
Note the answer must be a one term exact value.  Note that = $7In9 + ¢ (0e.) would be (5)
:;e. also you can ignore subsequent working swarded e Sual AD:
(9]
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Finding Areas using Integration

Question 7: June 09 Q2
%l:‘e':g:: Scheme Marks
Q (a) 1.14805 awrt 1.14805 B1 (1)
3
U1 = B1
2 B
= .. (3+2(2.77164+2.12132+1.14805)+0) 0 can be implied M1
= -':%(34»2(2.771644»2.12132+1.14805)) ft their (a) Alft
3
=Ex15.08202 .. =8.884 cao Al (4)
‘ 3Siﬂ(%)
(c) Jscos(l]dx= - M1 A1
3 1
3
=95in(£]
3
3_!
A=[95in(£)] " =9-0=9 cao Al (3)
3 0

[8]

www.natkermaths.com



Question 8: Jan 10 Q2

Finding Areas using Integration

Question

Number Scheme Marks
(a) 1.386.2.291 awrt 1.386,2.291 | B1 B1 )
1
(b)Azng.S( =) B1
= .. (0+2(0.608+1.386+2.291+3.296 +4.385) +5.545) M1
= 0.25(0+2(0.608+1.386+2.291+3.296+4.385)+5.545) ft their (a) | Alft
=025x29.477 .. ~737 cao | Al (4)
©G) jxmxdx=i1nx—Jixldx M1 A1
2 2 x
=£lnx—f£dx
P 2
X wx-Z (+0) M1 A1
2 4
2 3 1
(@) |tx->- =(81n4—4)—(——) M1
2 4| 4
e 2
4
=8(21n2)—$ In4=2In2 seen or implied | M1
=%(641n2—15) a=64b=-15 | At @)
[13]
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Question 9: Jan 11 Q7

Finding Areas using Integration

('llt:]enslgg:\ Scheme Marks
(a) x=3 = y=0.1847 awrt | B1
x=35 = y=0.1667 awrtor + | B1
(2)
(b) I~%[0.2+0.1667+2(0.1847+0.l745)] B1 M1 Atft
- ~0.543 0.542 or 0.543 | A1 (4)
dx
—=2(u-4 B1
© | 3-=2(~4)
;dx—jlx2(u—4)du M1
4+\f(x—l) u
=J-(2—§Jdu A1
u
=2u—8lnu M1 A1
=2 —>w=39. =3 = u=16 B1
[2u-81nu]; =(12-81n6)—(10-81n5) M1
5
=2+81n(-) A1
6
(8)
[14]
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Finding Areas using Integration

Question 10: June 11 Q4

Question 4
T Scheme Marks
(a) 0.0333. 1.3596 awrt 0.0333.
1.3596 BLE] @
(b) Area(R) v—x—[ . Bl
x .. [0+2(0.0333+0.3240+1.3596)+3.9210] M1
~1.30 Accept Al 3)
1.3
2 dll
=x“+2 —_—=2
(c) u=x"+2 = 2 X Bl
) #
Anea(R)=_.'o ©In(x* +2)dx Bl
Ix’ln(xz+2)dx=jx21n(x2+2)xdx=j u-’)(lnu)-% M1
Y
Hence Area(R) 2-'.2 (v—=2)nudu %* Al @
cso
u’ § u-
(d) I(u—l)lnudu= LEE R POV | | L ~+M1 Al
\ 2 JL2 u
2 r
— L—an]lnu— i—.’.]du
2 J\2
= i—-u]lnu—[i—-u (+C) M1 Al
2
4
Area(R)——|:(L—’u)lnu—(i—hl]]

2 4 3
=1[(8-8)ln4-4+8—((2-4)ln2-1+4)] M1
=1(2ln2+1) In2+1 [ A1 (6)

[15]

www.natkermaths.com




