(b) sin 2x = cos x M1 sin 2x = 2sin x cos x used in the
= 2sinxcosx=cosx equation.
= 2sinxcosx—cosx=0
= cosx(2sinx—1)=0
= cosx =0, x=m?2,3n/2 Bl ,Bl Answers w.w. B1,2,3 or 5.
or sinx=1/2. x=m/6. 51/6 Bl1,BI Answers as decimals or in
' ' [5] degrees- follow M.S. and —1
(©) letu =sinx, du=cosx c!.x M1 qud‘u . For I by P, or by
., _
= |sin® xcosxdx = |u du inspection, giveB2 for correct
3 1 result or 0.
=ul3 ——sm x+c Al 1
—sin’ x+ ¢ Condone no c.
o, 1 3
J: sin’ xcosxdx = | —sin’ x 1,
3 .Accept gu +c.
_1 sin® T _ 1 sin’ 0 Ml substituting correct limits
3 2 3
=1
T3 ‘[1} cao c.a.0. refers to whole of (¢).
(d) y=2
= Iny=xln2 Bl xln2
1 dy n2 1 dy £In2
~ 2 —In2 OR v=¢ ,In2 ORBle
v dx y B1, B1 y dx’
d
= % =yIln2 OR é =In2 ™ OR B2 cao In2¢"™
=2"In2 Bl cao

[4]
Total [16]




3 (i) Odd function B1
L =(=x)7i2 L -xhi2 M1 (=)
fe) = —xe ™ = _xe™ T =gy )
) (~f()) E1 =—f{x)  brackets or comment needed to convince
1e s1gns
[3]
yy=e~' 2 fetu=—x22. dufdv = —2x/2 = —x . .
v = et dy/du = M1 chain rule s.o.1
=& _ @ = = —xe ™" Al
dax  du dx
£ =x (— _‘_g—r’ Y1 g—r: 12 M1 product rule (ft) s.o.1
a Y
=(l-x)e™ °%* E1l WWW
4]
e -2 -
(i) . N )e 0 M1 1 —x" =0 or first line =0
= 1-2=0
= x= Al x=1
= x=lor-1 Al p=gl?
Whenx=1y=¢"1? _
Whenx=-1y=-e"" Al (-1, - SC A1 for both y-coords decimal only,
0.61 or better
41
. 15w . o
ivd= Jo xe ¥ dx M1 correct integral (condone missing limits and ax)
=1 duldy = . .
letu =22 dulde =x M1 dealing with dx
= du =xdr
Whenx=0.u=0
Whgnjx =lLu=*% El change of limits shown ( convincing recovery
= 4= " “etdu* needed from no dx )
Jo
12 _
:[“*H]G M [“"H]
=141 =1 - Al

or equivalent ( no decimals)




ay a=1 Bl
b=3 Bl
c=12 Bl
[2]
(b) y=_0X
l4Inx
1 1 d 1
I =lnx— —i{lnx)=—
ﬂ= i+ n;i nIx M1 .ix{' ] -
dx {1+ hx)? M quaticit Fule of product fule (see below) consistent with ther
- 1 derivatives
(] + Inx)® Al must cancel terms i numerator, but need not bring down the x
21
| product miles R
dy N | 1
- = Iz~ 1)1 + tnx) .;+:.[l+|ﬁ.ﬂ
3
=(alnn  Memxsiiln | O
X
- 1
xl +Inx)
r:
(€ (eF+e™=c®+2+™ M1 Coeroct cxpansion — condone: ¢
Al simplified — must bave 2, allow {&*)* and (™)
M1 1 1
g 4o e T I 1]
I{e"+é'*}:dx=_[f€h+2+e2‘it A1 can one or other of je dx—ze or jl.' dx = 28‘
=VeR Ll F e condone no ¢
[4]
{d) (i) glx+2)=a" =3 4% Ml ' =3 a% or equivalent equation with a particular value of x,
= o .at=3a" eg.a'=3ora'=3a ...
= o =3 .
— g=41 El Allow verifications, but must be exact.
(21
iy (V3)b =5 Ml
=-3l=5 , -
—hinvl =ins M1 Taking Ins and bringing the power down
Fﬁ;j;n:;h‘h Al cao - must be 3 5.6
= . (3]




2(i) (-1,0) Bl orx=-1,0rP=-1.Not{0,-1)ory=-1.
M
(if) %:x.%(l-{rl)_‘” +{1+x)"1 Ml x,%(l+;c)'”’
Ml 112
'—'%(l+x)_m{x+2+2.r) +(1+x)"".1
- %{1 + ) (3x+2)
- Ix+2 * El
241+ x [3]
 dy_ _
(iii) e Owhen3x+2=0 Ml 15+ 2 =0 soi
— x=— 2/3 or -0.67 or better Bl cao condone rounding errors, €.g. 0.666
== 21 -__2 _ pags Bl Any correct expression for y. For numerical
“3V3 3.3 ’ BI answers, -0.38 or better, but isw after correct
Gradient is infinite or undefined at P [4] surd expressions.
(iv) Letu=1+x,du=4dx
whenx=-1, u=0; whenx =0, = 1 Ml Changing limits — must show evidence.
M1 Substituting ( — 1) u'? for xV(1+x) and du = dx
f - M
:’f.’ T xde= [ D or dx/du = / or du/dx = 1
- E(u_wz —u")dy * Bl
= [-2—115” __Eulfl]l Bl %ufﬂ _%u:um- cquiva]enl
5 3
2 2 * substituting limits, but must have integrated (not
=3-3° _is M1l differentiated)
1
Area (or —area) between curve and x axis Al cao must mention x-axis or points O and P, or —1 and
0, ignore negatives.
Bl

[7]




71

4G Pis (%, 0) Bl Allow P =% or x = % but not (0, % )
[
(i) Letu=xand v={(1 - 2x)""
duldx =1,
dvidx =% (-2).(1 - 2x)? Bi va (1 - 202
=—(1-207" Bl x(~2)
d)" _ -2 7]
o U ) B (=271 Ml Product rule consistent with their
= (1=2x) " (=x +1-2x] derivatives
= 1-3x El
—_ WWW
JT-2x @
@ =Qwhen1-3x=0 M1 1 —3x=0 (only)
ddx
= x=13,y=12-_1 A x=13
3 3 33 Bl y= L or equivalent, but must be exact ,
3
with 1 - 2/3 simplified
6 — mark final irrational answer
71
]
Giii) A= fwl - 2xdx
letu=1-2x, du=-2dx M1 Yl - w)au'?
=x=(1-u)2 M1 ® =Y du
whenx=0,u=1
whenx=1%,u=0 Ml x=0,u=1,x="%,u=0 [even if wrongly
- A= fl___,i L (—-I—)d,c entered into integral}
27 T2
1 H 2 »
=—~E(u‘—u‘)du El WWW
4 O]
12 2 o
- 1[3 uw't 3 m] Bl #*? and 1" correctly integrated
o
-12.2,
4°3 5 Mi substituting (correct) limits (but must have
=1 2_1 clearly attempted to integrate)
2 15 15 Al cao — must be exact fraction
3)




30 Pis(0.2)
Qis (2.0)

Not‘2'ory=2

Not*2'orx=2

If (2. 0) and (0. 2) without saying
which is which, SCB1

(i) fx)=1+c=y xoy
x=1+e¥
= x—1=¢c¥
= ln(x-1)=2y
= y=Y%lnx-1)%*

M1

M1
El
[3]

Reasonable attempt to solve for x or y

taking Ins
|or g(x) =Y In{x — 1) www

(i) frx)=2e"

£1(0)=2
, 1
ST
g'(2)="
1

f and g are reflections in y =1x.

M1
Al

M1

Al

Bl
[5]

£1(0) =2

1 s
(1i1) Area under curve = .[o (1+e™ )dx

1
1 Ix
=l X+—e
0
- 0

—1+%e %
=% (1+¢%)
Area of rectangle = 1 x (1 + &)
So area under curve = ¥: area of rectangle

M1

Al

Al
Bl
El

[5]

correct integral and limits

correctly integrated

allow correct numerical answers
allow correct numerical answers
but must be exact for final E1




40 x=1 BI
(13
(i) Fx) = (x=D1-x1 M1 Correct denominator
(x=1) M1 Correct numerator
= 1 Alc
- 20
(x~-1)*
(x-1Y>0=f(x)<0forallx. Al ‘the square is always positive’
= gradient is always negative (4]
(i) 4= L; X e M1 Correct integral and limits
x=-1
Letu~x~1,=>du=dx
Whenx=2,u=1; El changing limits
whenx=3, u=2
= A= fiﬂa'u
u
_ 1 . El correct derivation of transformed
- r[l + ;Jd“ integral
= [u+nuf Ml
=2+I2-1-In1 Ml utlnu
substituting limits into correct integrand
=1+In? Al cao WWW
(6]
" x
(iv) y= 1 rey Ml Altempt to reverse formula
=2
y-
Dxy—x=y Ml collecting terms
=Xy -y=x
= px-1)=x or
== X sof(x)=1f{x) Al cao Expression for f f{x) Ml
x—1 Clearing subsidiary denominators M1
B1 Simplifying tox Al

Symmetrical about y = x.

[4]




2i) o~ 172 Bl
o ] ]
2x -1 1-x2(2x—1)2 . .
@ j_: - )IZx_xl]E 2L El derivalive of (2, 12is 2(2, _1).2
- Erj (2x—1-4x) M1 numerator consistent with their derivatives
(2x-1)" M1 denominator correct ( or [{2,-1)]7)
- 2x41) « El www (not _..%fﬂ)
(2x—1)° (4) (2z-1)°
s R — T R L
dy . , M1 Product rule consistent with their derivatives
= x (=22 =172+ (2x 1)
dx M1 Factor of (2, — 1)% or common denominator
= (2x-17{4x+2x-1)
T (2x-1)-1-2x)
= 1+2x El
c-1° @
% =0when2;+1=0 M1 selling pumeraior to 0
- _1/2, Al cao
= = 1/% Al cao
’ (3)
[7] |
T x T Comrect mnfegral (soif -condone no dy
(i) 4= r(zx—n’ e Ml =21
Let =2y 1, d;=2dy El changing limits - must show some working
when =1, ,=1
when =2, ,=13
1
Slu+1)1
oam [, .
u 2 E1 transforming integral (www)
= %ﬁl}- . (4)
o I
_ 11 1 - . .
n [(; + u Jelu M1 splitting fraction
= ]—[lnu l]! Al correctly integrated
¥
_1 1
= —(ln3-—-—-Inl+
4 (ln3 3 Inl+1)
1 2
= —(In3+ <)
- 4 3 El W
— JIn3+2 * {3}
12 [','-"_] .




