QNl:ﬁztl;gp Scheme Notes Marks
7(b) M1: Any circle with the whole interior
(1) & (i) indicated. Ignore any inconsistencies with
their stated centre, value for radius (which
may have been negative) or circle equation.
If shaded, consider the shaded area but if not
allow any credible indication such as an “R”
A inside the circle unless they have clearly M1
indicated a segment. (B1 on
/\ Al: Correct circle drawn in the correct ePen)
position with whole interior shaded.
Entirely in quadrants 2 & 3 and centre if Al
marked in Q3 (if not marked then more than (B1 on
half of the circle in Q3). Condone if it ePen)
appears that the area above the x-axis is
greater than the area below provided the
centre is indicated in Q3. Must be shaded
but does not require a label. Circumference
may be dotted/dashed line. Ignore incorrect
labelling of centre/axes/intersections but
requires full marks in (a).
(2)
Total 10
%ﬂﬁzgr Scheme Notes Marks
8(a) Allow “single fraction” to be implied by sum/difference of fractions with same

denominator or a product of fractions. No further fractions in numerator/denominator.




cos2x | sinx
cot 2x{+tan X} =— + Uses cot2x = Cf)SZX g, 08X | 2x M1
sin 2x COS X sin 2x 2sin xcos x
COS 2X + 2sin? X Uses sufficient correct
2 Sin X COS X identities e.g.,
-, -, i, -, cos 2x =1—2sin 2x
1-2sin” x+2sin° x or COS“ X —SIN“ X +2sin“ X ) ) -
2Sin Xcos X 25in XCOS X cos );_COZS X—25|n1x
2c0s” X—1+2sin” X __ €0s2x+1—cos2x cos )2(_ €os X~
- - 2sin “x =1-cos2x
sin 2X sin 2X oo
coS 2X + tan xsin 2x costcosx+smxsm2x=cos(2x—x) Al
OR sin 2x to obtain a correct single (M1on
sinx fraction with numerator in ePen)
CoS 2X + p—— x 281N XCOS X 1-2sin2x+2sin2x | terms of sin x and/or cos x or
= sin2x = &0. sin2x “C0S2X+1-Cc0s2X”. A
OR C0S2XC0S X +sin xsin 2x qualifying fraction must be
Sin 2X COS X seen before
1 1
3y __cin? H4 or
Cosx . cos’x—sin X COS X +25in® X cOS X Psinxcosx O sin2x
sin 2Xcos X sin 2xos X Condone poor notation.
Fully correct proof with one of
1 the two intermediate fractions
= Py or — > = cosec2x* seen. All notation correct — no Al*
SINXCOSX— SIn X mixed or missing arguments or
e.g. sin x? for this mark.
®)
Alt 1—tan® x 1—tan’ x
cot2x{+tan x} :—{+tan x} Uses cot2x =—— M1
2tan x 2tan x
Uses correct identities e.g.,
) ) sin x
1—tan® x+2tan® x fanx = ——oe
COS X
2t2an X to obtain a correct single
tan? x+1 (%) +1 cosx(sin2 X+ Cos® x) fraction in sin x and cos x but
. 2
’ sinx 2 ysi sec” x . Al
2tan x 2355 2C0s” Xsin X allow T following use of | (11 on
tan®x+1| cosx| _ sin®x+cos® x anx , ePen)
o tanx |cosx|  2sinxcosx sec x =L+ tan"x
A qualifying fraction must be
. sec” X COS X seen before
2tanx  2cos’ xsin x L NS
2sin xcos X sin 2x
Condone poor notation.
Fully correct proof with one of
1 the two intermediate fractions
o5 or — o COsec2x™ seen. All notation correct — no Al*
SINXCOSX SIn2X mixed or missing arguments or
e.g. sin x? for this mark.
®)
uestion
Q Scheme Notes Marks
Number
8(b) M1
Examples:
P Al




y> =wsin2x = 2yd—y=d—Wsin 2X+ 2WCO0S 2X
dx dx
1 1 1 1 1 1
or y =w2(sin2x)? :ﬂzlwz(sin 2X) 2(2c032x)+lw 2 OI—W(sin 2X)?
dx 2 2 dx

. dy

y2 dw 2ysin ZX&—

. :> -V = =2

sin2x  dx sin® 2x

or w= y*cosec2x = ZyS—yCOSGCZX—2y2COSGC2X00t2X
X

y?.2C0S 2X
or w=

M1: Attempts the differentiation of the given substitution using the

. . . ...d dw
product/quotient and chain rules and obtains an equation in d—yand o of the
X X
correct form (sign/coefficient errors only and allow sign errors with

quotient/product rule).

This mark is not available for work in 3—3\/ or 3—W unless appropriate work follows to
y

. T ¢ dw
achieve an equation in —yand d—of the correct form.
X X
Al: Correct differentiation
d i
y—y+ y’tanx=sinx — e.g., 1 OI—Wsin 2X+2WC0S 2X |+Wwsin 2xtan X = sin x
dx 2| dx
A recognisable attempt to eliminate y from the original equation to obtain an M1
. . dw
equation involving d—,w and xonly . Not dependent.
X
= d—W + 2W(cot 2X +tan x) = 2_Sm X
dx sin 2x
= dw +2wcosec 2X =secX *
dx
Fully correct work leading to the given equation with 2W(c0t 2X+tan x)or e.g., AL
2wcot 2x + 2wtan x clearly replaced by 2wcosec 2x but allow cot 2x written as

1 2X . in x

or CF’S and/or tan x written as smx

tan2x  sin2x COS X

If the result in (a) is not clearly used there must be full equivalent work.
Allow use of “csc 2x”
(4)
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8(c)

M1.: ezjcoseczx(dx) condoning

dw 2 2xd issi
MW @ oweosec2x =secx = IF = e ™™ _ tan x omission Sf’(,)ne or both
dX 27’3
_ 1 1 Al: tan x oe
or e In(cosec2x+cot2x): or or tan x )
cosec2x+cot2x  cotx Allow ktanx e.g., e* tan x

Not juste"®"

M1
Al

Correctly applies their
integrating factor to the
equation, i.e.,

— w"tan x" = J‘"tan X"sec X {dx} = IFxw= j IFx sec X {dx}

Allow equivalents for sec x.
Condone “y” used for “w”
for this mark.

M1

Correct equation oe with or
without constant.

— wtan X = sec x(+c)

Al

Using IF = _r = RHS of Jde whichislikely to need rewriting asjtan XSsec X dx
COSec2x + cot 2x C0Sec2x + cot 2x

Note that IBP on sec x tan x by writing it as sec” Xsin x can lead tosin x tan X + cos x(+c)
Use Review for any attempts at integration you are unsure about.

y2
sin 2x

) {sin 2X }
=y =.. (secx+c)
tan x

Substitutes for w correctly and reaches y? = ...

Their y? = ... must be consistent with their equation in w and x that immediately
followed their integration.

This mark requires both previous M marks and an attempt at integration
that includes a “+ c”

A further example is:

tanx=secx+c

e.g., y> =wsin2x and wtanx =secx+¢ =

c ) . csin 2x
W = COSEC X + —— => Yy = COSec XSin 2x +
tan x tan x

ddM1

{ ) 23inxcoszx( 1 j }
€g., Yy = - +C|=
sinx COS X

y? =200s X+ Acos’ X
Any correct y? = ... equation with RHS fully in terms of cos x. E.g. accept

y?=2cosx+2ccos’x y*=cosX(2+Ac0SX) y? = 2cos® X(LHJ
COS X

Ignore any inconsistencies with the constant e.g., 2c later written as ¢

Al

(6)

Total 13
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