(I%quf;ttl;z? Scheme Notes Marks
3 2
% +2xy=xe "y’
(a) z=y_2:y=z_
o==31 s dx dx MI1AL
Al: Correct differentiation
-3 dz 2x _2 -1
RERIS t== ) Substitutes for dy/dx M1
S
L pxr=—2ye™ ¥ anect completion to printed answer Aleso
with no errors seen
@
(a) Alternative 1
dz
dz . Ml:— =k~
e * oe dy MIAl
' Al: Correct differentiation
dz - .
-1y’ g = y' Substitutes for dy/dx M1
dz Uz = —Dxe? * C?ncct completion to printed answer Al
dx with no errors seen
(a) Alternative 2
dz L dy . .
dz d Ml: —= —— inc chain rule
E_ gy ® AT MIAL
Al: Correct differentiation
dz :
-3 oty = y' Substitutes for dy/dx MI
dz dxz =-Dxe " * C(_)rrect completion to printed answer Al
dx with no errors seen
(b) [
, MI: [ =
[=el " o2 "_2 - MIAL
Al: e™
ze? = J‘—er’“: dx zx] = I —2xe " Idx dM1
e (+c) Ixe‘“! dx = p.f;"”‘2 (+c) Ml
o1 .
z=ce™ + 3 e Or equivalent Al
3)
(c) — CCZI! +le_12 — yZ _ 1 5 1 3612
2x2 1 —x Yy == |="—""—= B]-ﬂ
ce” + Ec B 1+ke?
(¢))

Total 10




Question

Number Scheme Notes Marks
2(a) 2 D
X +1)—+xy-x=0
(1) o+
dy xy X Bl
_— + =
dx (1 +x2) (1 z xz) Correct form.
s n(1+x? .
MI: Izej“*' =" ( )where kisa
. constant. (Condone missing brackets
it () (1+x7) around the * + 1) MIAl
Al: Correct integrating factor of
(1 +x° )E
2\? _ X Uses their integration factor to reach
y(1+x) _J. v h I=[01dx Ml
(1+x) the form y. —J.Q
= (1 +x° )I (+c) Correct integration (+ ¢ not needed) Al
-1 Cao with the constant correctly placed.
_ 2\
yal +c(1 X ) e (The “y =" must appear at some point) Al
(6)
(b) B 2\4 B Substitutes x =3 and y = 2 and
2—l+c(l+3 ) == attempts to find a value for c. Ml
-4 Cao. (“y =" not needed for this mark)
_ 272
(y _)l+ \/E(l X ) 0¢ and apply isw if necessary. i
2)

Total 8




(a)

ALT

(b)

(c)

Xx=rcos@ =3sin20cosl

%: 6¢cos2@cos@—3sin20sin@=0

20039(0033 @ —2sin? 6')= 0

For the 2 M marks:

x=6sin@cos’ 0 = %=600536’—125in2 Gcos@ =0

1

tam;zﬁ:E *

L sing= . cosg=Y2
tangﬁ—\/i 351n¢—ﬁ, cosqﬁ—ﬁ
N2
R=3x2x— 2

7R

Area 0fsect0r=lj r2d9=2j sin?20d6@
2 2

=% ;“a“[ 71 S (1-cos40)do

1

r ﬂIﬂ[ﬂ.ﬂT

A Liinae q
212077 %

0

2_

= arctani—lsin4(alctanLJ—O
4| N V2

sin4¢ = 2sin2¢cos24 = 4singcos g(2cos’ g 1)

L V2 (2 2 1}_4\5
Y5 9
Area of sector —2 arctan ! 1 4\/5 IEE[I'CIBI‘I—
N 2779

Bl
M1

Ml

Al¥ (4

M1

Al ()

Ml

Ml

MI1A1

dM1

M1

Al (7))

[13]




?\]ﬁitég? Scheme Notes Marks
3(a)
m (1,0) Circle centred at origin with radius
' of 1 correctly indicated in any way. Bl
May use +ior +1 in appropriate
position on imaginary axis.
)
b —
(b) e 9iz —1i
z+1 .
:>w:+w=9i:—i:>:(w—9i)=—w—i M‘l' Makes z the Su.bJeCt M1 Al
_ \ Al: Correct expression oe
(N —w—.1: 1?f+1 @
w=9 9i—w
. Uses ‘:l =l and obtains
I:‘: _w_.l :>|w—9i|=|w—(—i)| vt = | =+ - dM1
w=91 |_w__{‘—|_w__2‘
Requires previous M mark.
Obtains v = k with k correct for
their
i+ (v=9Y =i+ (v 1) w=pi|=|w-qi oc
bstitutes u +1v for w, applies
Sy —18v+81=2v+1 or su - app
=v="4" or ‘20‘} B 80‘ Pythagoras correctly and obtains a ddMl
}__4 value for v
R= Allow “y = ..” for this mark.
Condone v = 4i for this mark.
Requires both previous M marks.
v=4 only Correct equation Al
)
Question
Number Scheme Marks
5(a) z+1 3w+l
w= S>wz-3w=z+l=>wz—z=3w+l=z= M1 Al
z-3 w—1
(3u+1)+3iv (u-D)-iv
= —x —=... dMm1
(u-D+iv  (u-1)-iv
33U -2u+3v' -1 .
(u—1)"++* (u—1)2+v2 ddM1
(y =4x :») —4v=12u" —8u+12v* -4
=3u’ +3v’ —2u+v—1=0* Alcso*
)
(b) '@ 1Y 1 1
W -u+vV+—v——=0=|u—| ——+|v+=-| ———==
3 3 9 6 36 3
1Y 1) 17
Dlu——| +|v+=| =—
3 6 36
17 17
= centre: | —,—— I:allowx:l,yz—l] dius: ,[— £ BIBI
3 6
(2)

Total 7




_ i(1443)+ pi
1(1+\/§)_m M1

~i(143) +3i(1443) =i(1443) + pi
“1-23-343+3B3=1+3+p dM1

131

3(a)

- \/r(r +1)— \/r(r ~1) A correct multiplier to rationalise

X the denominator seen or implied by
\/r(r+1) +\/r(r—1) \/r(r+1) —\/r(r—l) correct work

M1

rr+)—-r(r-1) 2
Correct expression or correct value for A. Condone poor notation if intention clear.
There must be (minimal) correct supporting working.

(D) T,
= 2

Al

Alternative:
A= r r r 1

T y=z
(\/r(r-kl)+\/r(r—l))(\/r(r+l)—\/r(r—])) r(r+l)—r(r_l)01’rz+r_rz+r0r2rﬁ 5

M1: Correctly makes A the subject Al: Correct completion with one intermediate fraction

2)

(b)

JIx2 =150 (=2 (-0)
IEEENRTN CN N T

...+\/(n71)(n71+1)7\/(1171)(117171) [: \]n(nfl)f\/(nfl)(nfﬂJ
+Jaln+1) = Ja(n=1)

M1: Applies the method of differences for » =1 and » = n in the given expression with or
without their 4 and obtains one correct row of these 2.
M1: Applies the method of differences for » =1, » = r and either r =2 or r =n— 1 in the
given expression with/without their A4 and obtains 2 correct rows of these 4.

Q..
z\/er\/m:"?.




When considering how many rows are correct, if 4 has been clearly applied to any term
then assess all rows as if A has been applied throughout. M1
Condone missing bracket if their 4 is applied toarowe.g., “5x J6 -2 ifitis M1
recovered bute.g., % — \/5 is an incorrect row. Ignore a row for » = 0. Condone
equivalent work with  or e.g., k used for n.
Both marks can be implied by a correct final expression with or without their 4
provided there are at least any two correct rows of differences
. n 1 n
ie. 5 (. [n(n+1) 70) or Jn(n+1)-0
Note: row 3 is "1"(+/12 (or 24/3)—=/6). row 4 is" 1"(+/20 (or 2+/5) —/12(0r 24/3))
If 5 is fully applied the rows are:
£, L8 BorB)- £, Ford5)—F(or3)...
J(n=2)(n-1) _ J=2)(n-3)  Jn(n-1) _ Jo-1)(n=2)  Jn(n+l) _ Jn(n-1)
NP P 2 > 2 2 > 2 2
Correct expression in terms of n. No
incorrect terms seen in differences work even
| o if cancelled but condone the occasional poor
=— [n(n+1) ceeg., bracket. There should be no “0” so e.g., Al
2 2 1 )
E( fa(n+1) ,0) is A0
Does not require marks in (a)
(€)]
Question Scheme Notes Marks
Number
3(c
(© ; r= ln(n +1) e.g., sightofkx..= ln(n +1) Stat(;s or uses the cogrect M1
4 2 2 summation formula for integers
k 1 k 1 \/ionly (NOt T ) k= \/5 must
Ew/n(n +1) =, /5’1(” +1) = 5= \/; = k=2 | not come from a clearly incorrect Al
equation.
2)
Total 7
uestion
%umber Scheme Notes Marks
1 2
l —
x-2 x
©))2 >0= 4-x <0 Collect to one side and attempt common M
x-2 x x(x-2) denominator of x(x — 2)
x=0, 2,4 B1 for 0 and 2, Al for 4 Bl, Al
x<0, 2<x<4
For their critical values «, £ and y in ascending order, attempts x <a and f<x <y
condoning the use of a mixture of open or closed inequalities Mi
or
For one of x <0 or 2 <x<4 condoning the use of a mixture of open or closed
inequalities
x<0, 2<x<4 Correct inequalities. Ignore what they
have between their inequalities e.g. allow | Al
(=2,0) or [-0,0). (2,4) “or”, “and”, “,” etc. but not N
)
Total §




7(a)(i)+(ii) cos560 +isin50 = (cos@ +isinf)° oe. M1
= +5¢*si—-10c’s” —10¢’s’ i+ Ses* + 57 -
=sinS50=..,cos50 =...
sin 560 = 5cos’ @sin@ —10cos’ @sin’ @ +sin’ @ * Al*
cos58 =cos’ @ —-10cos’ sin® @ +5cosfsin' @ Al
4)
(b)
an 56 — sin50 5c0s*8 sin @ — 10cos?6sin®@ + sin°0 y cos™>@ M1
Mol = 0550 ~ cos°@ — 10c0s30sin20 + 5 cos Osin® 0 . cos—50
5sinf 10sin3@ = sin°@
10sin?f = 5sin*@ 1 — 10tan28 + 5tan%#
1- 2 4
cos20 cos*f
(2)
(c) x=tan@, 2x’ —15x* =20x" +30x* +10x-3=0
Stand—-10tan’ @+tan’ @ 3 3 Ml
= - : =—>=tan50 = —
1-10tan> @+5tan* @ 2 2
0= étan"% (=0.19655 radians, 11.2619...°)
Others that you may see which would also score: Al
In radians {0.19655 ..., 0.82487..., 1.45319.., 2.0815.., 2.7098...}
In degrees {11.2619 ...,47.2619 ...,83.2619 ..., 119.2619 ...,155.2619 ... }
= x=tan0.196555...,... M1
Two of: x=0.1991...,1.0822...,8464.. . —17847....—04607.. Al
All of: x=-1.785,-0.461,0.199 ,1.082 , 8.464 Al
(5)
(11 marks)
2(a) 2
x%—ﬁ =4:>dy+xd—);—3 g ji: =0
MIAI1

dM1
3 3 2 2 2 2
Alt: :)d_%:zziz}’_}lz_d_y_:slzd_y_i_l 6y[d_yj +3y2d—'¥ +£3
dx X x dx x" dx x dx dx X
d’y dy)’ , 4y

4)




(b) 5 5
y 4+1 5 (& 3(1)[2)_2 5
x=2,y=1=| = —=I, | =] = ==
w2 2 ) 2 2
25) 5 Mi
, 6(1)()+
(d_{] 4) 2 a0
dx” ) 2
2 3
=)@+ (x-2)r@)+ ) D ).
o 263 M1
—1+2(x-2) 5(x-2) +2o(x_6 ),
(r=)142(x-2)+ 2 (x—2) + 2 (x—2) +... Al
2 4 3
3)
Total 7
w= :_
z+4
w(z+di)=z= z(I-w)=4iw or z= i MIALI
-w
=3 |23 dM1
l-w
|4iw‘=3|l—w‘
W=u+1v 16(u3+1!3):9((1—u)2+1-'3) ddMIAL
16u3+161’3=9(1—2u+u3+1’3)
Tu' +7v +18u—9=0
(H N 2) L2144 dddM1
7 49
Centre (—%70] Radius % AlAl (8)




