Parametric Equations

Parametric Equations 2 - Edexcel Past Exam Questions MARK SCHEME

Queston 1
e Scheme Marks
X= 3sin'_’!=«/§x25intcost M1

x* =12sin’ fcos’ r=12(1-cos’ ) cos* ¢

2 i LY, .
2=1pf1-2 |2 alent L
*=12{1-2 |2 or equivalent L{ M1 A1 (3)
(12]
Alternative to (c)
yv=2cos2t+2 M1
sin® 2 +cos* 2r =1 |:
£+¥=1 MIAL  (3)
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Parametric Equations

Question 2
g:i;::: Scheme Marks
y=1-cos2t=1-(1-2sin’r) M1
(a) oig
=2sm" ¢
2 2 \2 x:
So, y= 7‘%) or ) =lT or y=2 —?_[l - (%] e or equivalent. Al csoisw
Either k=2 or -2<x<2 Bl
3]
(b) Range: 0<f(x)<2 or 0<y<2o0r 0 2 See notes | B1 B1

2]
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Parametric Equations

Question 3
Question Scheme Marks
Number
{l+tan3r=sec’1}=>l+[l) = ,{L) ={i]3 Ml
3 27 ol
2 4 ‘ A
=1+ =X o 9+3-3=,\'+=)‘=(.r"-9):‘ Al* cso
9 9 /
a=27 andb=216 or 27<x<216 a=27 and b =216 | Bl
[3]
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Parametric Equations

Question 4
NJ nl B Scheme Marks
n )
X= 4cos(r + E] , y=2smt
Main Scheme
(a) x=4(cosrcos(£]—sintsm(£]) cos(l+£)—>cosrcos(£]tsintsm(£] M1 oe
6 6 6 6 6
n SR (1. : Adds their expanded
+y}= - |- - Ry .
So, {x + y} 4(cos!cos( 6) smtsm( : )J + 2sint x (whichisin of ) 0 2sint dMm1
= 4[[£]cosr - (l)sinr] + 2sint
2 2
=23cost * Correct proof | Al *
3]
(a) Alternative Method 1
x= 4(cosrcos(f-] - sintsin(l]) cos(t - f—] - cosrcos(-’i] ax sintsin(l] M1 oe
6 6 6 6 6
- 4[[@]@1 - (%JsmrJ =2+/3cost - 2sint
So, x=23cost -y Forms an equation m x, y and . | dM1
x+y=2\/§cost * Correct proof | Al *
[3]
Main Scheme
®) X+y -.,.(l)::l Applies cos’7 +sin’7 =1 to achieve an i
g2 NEY 2 equation contamng only x’s and y’s.
Gy ¥,
12 B
= (x+y)7+3)'=12 (x+y)Y +3)y'=12 | A1
{a=3,b=12} 2]
(b) Alternative Method 1
(x +y)’=12cos’ t =12(1-smn’ 1) =12 — 12sm° ¢
So, (x + ) =12 3)° Applies ¢05' t+ sm t=1to a‘chneve an Mi
equation contamung only x’s and y’s.
= (x+y) +3’=12 (x+)) +3y'=12 | Al
[2]
(b) Alternative Method 2
(x+ y)'=12cos’ ¢
As 12cos’t +12sin°t =12
then (x+y)" + 3)*=12 M1, Al
2]
5

www.natkermaths.com




Parametric Equations

Question Notes

cos[t+%)—)costcos(%]isinrsin(%) or cos(r+£)—>[£]cosri(%)sinr

a M1
(€)) 5 >
Note | If a candidate states cos(A4 + B) = cos.AcosB + sm Asm B, but there 1s an error in its application
then give M1.
Awarding the dM1 mark which is dependent on the first method mark
Main dM1 | Adds their expanded x (which is in terms of 7) to 2sint
Note | Wniting x + y = ... 15 not needed in the Main Scheme method.
Altl dM1 | Forms an equation in x, y and 7.
Al* | Evidence of cos[%) and sm(%) evaluated and the proof is correct with no errors.
Note | {x+y}= 4cos[r - %) + 2smnt, by itself 1s MOMOAO.
(b) M1 | Applies cos’7 +sin’f =1 to achieve an equation containing only x’s and y’s.
Al |leading (x +y)* + 3)*=12
SC | Award Special Case B1BO0 for a candidate who writes down either
e (x+) + 3y =12 from no working
e a=3 b=12, but does not provide a correct proof.
Note | Alternative method 2 1s fine for M1 Al
Note | Writing (x + ¥)*=12cos’ ¢ followed by 12cos’t + a(4sin°t) =b = a=3,b=12 isSC: BI1B0
Note | Wnting (x + y)*=12cos’t followed by 12cos’t + a(4sin’ 1) = b

o statesa=3b=12
e and refers to either cos’ ¢t +sin’7 =1 or 12cos’t +12sin’ ¢t =12

e and there 1s no incorrect working
would get M1A1
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Question 5

Parametric Equations

Correct algebra leading to

Question .
Number Scheme Marks
=—3 ] - 5
t=—— > y=4 +8+— Eliminates 7 to achieve
4 . x-3 e M1
2 _lT an equation in only x and y
y=x-3+8+ o
R ot U N
y= F=x-3) +§(x‘3)+ 0 o x=3)=(x=3)x=3)+8(x=3)+10
x_
S tes | dM1
(x +5)(x-3)+10 (x+5)x-3) 10 SR
or y= or y= +
I =3 X A e
S ins & Correct algebra leading to
1" +._I—) 2
D)’:T, {a=2andb=—5} ,V=x +2x-35 or a=2and b=-5 Al
x-3 cso
(3]
6
gﬁ::::l Scheme Marks
Alternative Method 1 of Equating Coefficients
=L‘x+b = y(x-3)=x"+ax+b
x-3
y(x-3)=(4t+3)" + 2(4t+3) -5 = 16> +32t+10
| Xraced=(+3 va@+H+d ]
(41+3)" + a(4t+3) + b = 167 +32+10 s T
........................................... .. ®quationinonlyfaandb )T
¢ 2M+4a=32 =a=2 Equates their coefficients in f and M1
. 9 3 b_lo b_ - finds both d=_.. and b=...- ..........
BT TR AR T a=2ad b=-5T 4
[3]
| Alternative Method 2 of Eguating Coefficients | __ ...
x-3 _| x-3 5
== % y=4 +8+— Eliminates 7 to achieve
4 4 ’l x-3 A i M1
J A3 an equation in only x and y
y=x-3+8+ LB o> y=x+5+ B
x-3 (x=3)
Y(x-3)=(x+5)(x-3)+10 => X*+ax+b=(x+5)(x-3)+ 10 dM1

_ x2+2x-5 or equating coefficients to 2 +2x—5
=¥=""_3 give a=2and b=-5 y=2 "7 o a=2and b=-5|Al
x-3 cso
[3]
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Parametric Equations

Question 6
Question '
Number Scheme Notes Marks
{t_l :} p(_i _7) x= 2 y=-7or P(—i —7) seen or implied. | B1
2 2’ 2’ 2’ '
d 2 . '
Ey= . and either Some attempt to substitute / = ().5 into their %
." o wom I which contains ¢ in order to find n_and either
o p—"-7"="8 (x -3 ) , _ : ' .
‘ applies y - (therr y, )} = (thewr m_)x - therr x,,) | M1
o T =(U8)(" %..) be or finds ¢ from(their y,) = (their m Xtheir x)) + ¢
So. y = (their m )x +"c" and uses their numerical c iny = (their m )x + ¢
T: y=8x+13 y=8x+13 or y=1348x | Al cso
must be numerical values in order to award M1 [3]

Note: their x,, their y, and their m;
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