ALevelMathsRevision.com

Integrating Parametric Functions (From Edexcel 6666)

Q1, (Jan 2006, Q8)

(@)

(c)

5
Solves y=0 = cost=+ to obtain t=% or X (need both for A1)

Or substitutes both values of t and shows that y = 0

ﬁ=1—2L:(:;S..r

dt

Area= jycbc = j (1-2cost)(1—-2cost)dt = J.{l—Zcosr]Edr * AG

1

Area = j1—4-::05:+4u152tdt 3 terms

= Il —4cost+2(cos 2t +1)dt (use of correct double angle formula)

IB —4cost+2cos 21dt

[3r —4sinf +sin 2:‘]

Substitutes the two correct limits 7 = ST'T and % and subtracts.

=47 +33
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Q2, (Jan 2008, Q7)
1 dx 1 dx 1
=n(t+2), y=—|, =>—=—— Must state — = —— | Bl
@ [I ( ). ¥ r+1] de r+2 ust state 142
Area = de
] 2 i sl | ML
Area(R):I —dx;:j (—][—Jdl Ignore limits.
m2 f+1 olt+1,01+2 ] |
I[—]x[—]dr. Ignore limits. | Al AG
t+1 42
Changing limits, when: o
x=In2 n2=In(+2) — 2=¢+2 (=0 hat 1 Zhan%e“l:"llsi_’; Bl
x=Ind4 =lnd=In(t+2) = 4=1+2 =1=2 sothat In2—0and nd—
! 1
Hence, Area(R) = J- — ¢
o (E+1)(t+2)
[4]
b) ' -4, 8 4 B ithAand B found | M1
(t+1)(r+2) (r+1) (t+2) (t+1) (t+2)
1= A(t+2)+ B(t+1)
Leti=-1, 1=4() = 4=1 Finds both 4 and B correctly.
Can be implied. | Al
Let t=-2, 1=B(-1) = B=-1 (See note below)
2 2
j‘ ;dt =J o &
o (F+1)(1+2) o (t+1)  (1+2)
Either +aln(z+1 +bln(t+2
= [In(t+1)~In(t+2)]; ther Faln(r+1) or £bin(r+2) | dMI
v Both In terms correctly ft. | A1+
= (In3-In4) - (In1-1n2) Substitutes both limits of 2 and 0 ddM1
and subtracts the correct way round.
In3-In4+In2or In($)-In(%)
= In3-n4+m2=mMn3-n2=In(3) | Al aefisw
. or n3-In2 or In($)
(must deal with In 1) |6]
/ - 1 1 1 .
Takes out brackets. Writing down i) = atl) -+ 12 means first M1AOQ in (b).

1

Writing down

(C+1)(+2)  (1+1) (t+2)

means first M1A1 in (b).
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(©)

Aliter

(©)
Way 2

(d)

x=In(t+2),

t+1=l =

b4 y

yi+)=1 = yt+y=1 =>yp=1-y =>t=

x=ln(l—l+2) or x=ln(
y
x=ln(l+1]

y

Domain: x>0

t=l—l or t=l_—y
B

[~y
y

£

1-y

Attempt to make ¢ =... the subject
giving t=¢" -2

Eliminates ¢ by substituting in y

giving y =—
|

Attempt to make # =... the subject

I=»
iy

Giving either t = ! —lor t=

Eliminates ¢ by substituting in x

giving y =
e -1

x>0orjust>0

Ml
Al

dM1
Al

[4]

Ml

Al

dM1

Al
[4]

Bl
1]

15 marks
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Q3, (Jun 2008, Q8)

ia)

(b)

AtPM_Ewﬁ} either 4==8cost or Zu@=45in2t

=only solution is + =5 where 0, ¢,

|..-|'.|

x="8cosr, v=4dsin

dx

— = —8sin¢, d—" = Beos 2t
dr d

t

arp, B Beos(®)
dx  —8sin(£)

]
= { "}I L= awrt .58

Hence m(N) = —\ﬁ or _I—]
-

N: y—243=-3(x-4)

N: y=-3x+6/3 AG

or I«E=—«E{4}+f = c=2J3+ 43 = 63
so N: [}==—-J'§:r+6«ﬁ]

4=8eost or 243 = 4sin 2t

t =% or awrt 1.05 (radians) only

stated in the range 0, f,, £

Attempt to differentiate both x and v
wrl f to give +psinf and

+q cos 2t respectively

~ dr dy
Correct £and =

Divides in correct way round
and attempts to substitute their
value of t (in degrees or

radians) into their 4
expression.

You may need to check
candidate's substitutions for
M1*

MNote the next two method
marks are dependent on M1*

Uses m(N) = —;
their m(T)
Uses y—24/3 = (their m, )(x - 4)

or finds c using x =4 and

y= 233 and uses

v = (their m, Jx +"¢".

y=-Bx+6{3

M1

Al

[2]

M1

Al

M1*

dm1#

dmM1*

Al eso
AG

[6]
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. (€)

(d)

4 ki
A= ydx=[4sin2t.(-8sint) ds
0 z

A= j-—325in2t.sinr dr = J—32(25intcost).sinr dr

A= _.‘-—64.sin2 tcost dt

A= j.64.sinzfcosf dr

{Using substitution u =sinr — < =cosr}
{change limits:
whens=1%, u:% & when =%, u=1

et

(Note that a =&, b = —8)

attempt at 4 -I ¥y ;ﬂ dt
—_dr

correct expression
(ignore limits and dr)

Seeing sin2¢ = 2sint cost
anywhere in PART (c).

Correct proof. Appreciation
of how the negative sign
affects the limits.

Note that the answer is
given in the question.

ksin’t or ku’ with u =sin¢
Correct intcgration
ignoring limits.

Substitutes limits of either
(t=%and7=%) or

(u=landu=%) and

subtracts the correct way
round.

4

Aef in the form a + b\/g ,
with awrt 21.3 and anything
that cancels to ¢ =% and

b=-8.

M1

A1l

M1

A1 AG

[4]

M1

Al

dM1

A1 aef
isw

[4]

16

marks
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Q4, (Jan 2010, Q7)

(a) y=0= 1(9-7)=t(3-1)(3+1)=0
t=0,3,-3
Att=0, x=5(0)"-4=-4
At1=3, x=5(3) -4=41
(Ate=-3, x=5(-3)"-4=41)
AtAd, x=-4:at B, x=4I1

Any one correct value

Method for finding one value of x

Both

g=lt]r.'

dr
jydx:jy%d::jr(g—rz)mrdr

= [ (907 ~10¢*)dr

Seen or implied

(b)

3 5
=92” —”?; (+C) (=307 -2¢ (+C))
3 573
200 100 130,35 _0y3 (=324)
35,

A=2[ydx=648 (units’)

B1
M1

A1 (3)

B1

M1 A1

A1

M1

A1 (6)
[9]
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Q5, (Jan 2013, Q5)
I:l—lfj J’=2'—lc-ry=f:”“3—1
2
(a) {I=0:}}D:]-%r:§1~=2

When r=2, y=2"-1=3

(b) y=0=}0=2"-1=>r=0

Applies x =0 to obtain a value for 1.

Correct value for y.

Applies ¥ =0 to obtain a value for 1.
(Must be seen in part (b)).

When =0, x:]—%{ﬂ}:l x=1
(c) _ 1 and either _ 2’In2 or Y e In2
dr 2 dt dt
dv 2'In2 )
E - | Attempts their d—‘ divided by their E
-3 dt dr
2
1 : -1
Atd, r="2", T)=-8In2 = m(N) = —— Applies 1 ="2" and m(N) = ——
so m(T) n m(N) ™) PP )
y-3= 81:12 (x-0) or y=3+ ™ x or equivalent. See notes.

d) | Area(R) = j[z* - 1)_[— %}dr

x=—1—=>r=4 and x=1—=1t=0

Y

VRS

~ 2In2

)

Complete substitution
for both y anddx

I3

Either 2' —

In2

c:-r(2I —l]ﬁL—f
Ta(ln2)

or (2'=1)>+a(n2)2) -t

i 2'
(2 —1]—>H—r

Depends on the previous method mark.
Substitutes their changed limits in ¢ and
subtracts either way round.

15
2In2

— 2 or equivalent.

M1

Al
121
M1

Al

21
Bl

M1

M1

M1 Al oe
cso

51
M1

Bl

M1#*

Al

dM1*

Al

6]
15
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Q6, (Edexcel 6666, Sample Paper A3, Q8)

(@)

(b)

(c)

(d)

(a)
(b)

(©)

dy
dy _ de _ 4cosé
dv dxr -5sin# MEAL
da
Equation of tangent 1s y = 4 sin e = 4;:1::_5& (x=5cos a) M1
—5sing
S Sysin g+ 4x cos a= Eﬂ{cnsz a+sin” @) =20 (*) Al (4)
'[y%dﬁ =—J 4sinf S5sind dé MI
=Iﬂj{c0529—1} de M1
=[5sin28-100] M1
Area=20x Aleso  (4)
Whenx=0,yv= — ,corwheny=0 x= ) Bl
sin ¢ cosa
Area of parallelogram = 4 x — 10 = _ED MI Al
singcoser  sin2a
LAd= _SD =207 Al 4)
sin 2
_Sﬂ -20x=20x MI Al
sin 2ex
. 2
sin 2a= —
k'
a=0.345 Al 3)
(15 marks)
Q7, (Edexcel 6666, Sample Paper A6, Q4)
Area of triangle = 1x30x37” ( =444.132) Accept 440 or 450 | Bl (1)
Area shaded = f30 sin 2¢.32¢d¢ M1 Al
=[ 4801 cos 2t + [480cos 21 || M1 Al
= [~480¢ cos 21 + 240sin 2] Al fi
= 240(7 -1) MIAI1 (7)
_ 240(7 —1) —estimate B o .
Percentage error = 22007 1) x100=13.6% (Accept answers in | n11 A] )
the range 12.4% to 14.4%)
(10 marks)




