Question Answer Marks Guidance
1 (1) 9Y _ cin2x+ 2xcos 2x M1 d/dx(sin 2x)' = 2C0s 2X Soi can be inferred from dy/_dx = 2X C0s 2X
dx Al cao, mark final answer e.g. dy/dx = tan 2x + 2x is AO
dy/dx = 0 when sin 2x + 2x cos 2x = 0 M1 equating their derivative to zero,
=  Sin2x+2xcos2x _ provided it has two terms
C0S 2X
= tan2x+2x=0%* Al must show evidence of division by cos 2x
[4]
(i) AtP, xsin2x=0 M1 Finding x = 772 using the given line

=sin2x=0, 2x=(0), 7= x = /2 Al X =72 equation is MO
ALP, dyldx =sin 7+ 2(f2) cos n = —x B1ft | fttheir #/2 and their derivative
Eqgn of tangent: y — 0 = —z(x — 7/2) M1 substituting 0, their 772 and their —z into or thelr_—mnto y = mx+c, and then

= y = —7x + 712 v = iy evaluating c: y = (—7)x + c,

Y —Yy1=m(X-Xy) - e
=  2mx+y= % Al | NBAG 0=(-n) (#2) +c M1
=c=7R
When x =0,y = 72, s0 Q is (0, 7/2) M1A1 | can isw inexact answers from 7°/2 =y =-m+ 2= 2m+ 2y = 7 *Al
[7]
(iii) Area = triangle OPQ — area under curve M1 soi (or area under PQ — area under curve area under line may be expressed in
integral form
Triangle OPQ = % x 72 x 712 [= 7°/8] Blcao | allowart 3.9 or using integral:
w2 3 3 3
Jﬂd lnz —x)d x :Fnzx—lnxz} N
o [2 2 2 0 4 8 8

Parts: u = x , dv/dx = sin 2x M1 condone v = k cos2x soi v can be inferred from their ‘uv’

du/dx =1, v = —¥% cos2x ) ) o

" 1 W2 Alft | fttheirv=-% cos2x, ignore limits
j Xsin 2xdx:[——xc052x} —j ——c0s2xd x
0 2 0 o 2
:{—£x0052x+lsin2xrz Al | [-¥%xcos 2x +¥sin 2x] o.e., must be
2 4 0 correct at this stage, ignore limits

= —%ncowwisinn—(—00050+%sin 0) =%n[ -0] Alcao | (sodep previous Al)
So shaded area = 78 — 74 = (7 — 2)/8* ,fi% NB AG must be from fully correct work
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2) [ ax

01+ X

letu=1+x, du=dx

whenx=0,u=1,whenx=1 u=2 B1 a=1b=2 seen anywhere, €.g. in new limits
 (U-1)° B1 u-1)°u
[
I2 (U —3u% +3u—1) M1 expanding (correctly)
=| ——=du
12 ! 1 * Aldep | dep du =dx (0.e.) AG e.g. du/dx = 1, condone missing dx’s and du’s, allow du = 1
=J'1 (u*-3u +3—a)du
3 2 Bl 1 3
:ﬁ—xdx:{%us—guﬁm—lnu} {§u3—5u2+3u—lnu}
8 13 ' M1 substituting correct limits dep upper — lower; may be implied from 0.140...
=(§—6+6—|n2)—(§—§+3—|n1) integrated
5 Alcao | must be exact — must be 5/6 must have evaluated In 1 =0
=—-In2 [7]
6
(i)  y=x*In(1+x) M1 Product rule
dy 1 B1 d/dx (In(1 + x)) = 1/(1 + x) or d/dx (Inu) = L/Ju whereu=1+x
= 2=
dx X .1+X+2x.ln(1+x) Al cao (oe) mark final ans Inl+x is AO
2
=X < +2xIn(1+x)
When x =0, dy/dx = 0 +0.In 1 =0 M1 substituting x = 0 into correct deriv when x = 0, dy/dx = 0 with no evidence of substituting M1A0
(= Origin is a stationary point) A[\é]cao WwWw but condone missing bracket in In(1+x)
1
iii = x?
(i) - A .[o X“InL+x)dx Bl Correct integral and limits condone no dx, limits (and integral) can be implied by subsequent work
letu =In(l+x), dv/dx=x*
d 1 1
4 —, v=2Xx M1 parts correct u, du/dx, dv/dx and v all correct (oe)
dx 1+x 3
1 bl ¢
= ==X - ==
A {3 X“In(L+ X)L 031+ X dx Al condone missing brackets
1 5 1 1
==In2—-(—=-=In2 Bl =ZIn2-...
3 (18 3 ) 3 In2
TSI T Bift | --- — /3 (result from part (i) condone missing bracket, can re-work from scratch
3 18 3
:éln 2—% Al cao oe e.g. :M,QM_E, etc but must have evaluated In 1 =0
18 3 18
[6] Must combine the two In terms
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2
i) dy - Inx.2x M1 quotient rulewith u=Inx and v = x? Consistent with their derivatives. udv + vdu in the quotient rule is MO
dx X Bl d/dx (In x) = I/x soi
x—2xInx Al correct expression (0.e.) Condone Inx.2x = In 2 for this A1 (provided In x.2x is shown)
X .
_ Al o.e. cao, mark final answer, but must have 1 2Inx s 3
1 is'”x [4] divided top and bottom by X & g X T&Inx
Tdy o M1 product rulewithu=x2andv=Inx | orviceversa T
oo LY _ oy 202
Iy~ 2 Inx+x(0) B1 d/dx (In X) = 1/x Soi
Al correct expression
— 23 Inx+ X3 Al 0.e. cao, mark final answer, must simplify
the x2.(1/X) term.
[4]
- Inx — —
ii -2 letu=In x, du/dx= 1/x , i
(i) .[ X2 dx M1 Integration by parts with
dv/dx = /%%, v =—x" u=Inx, du/dx = 1/x, dvidx = 1/x%, v=-x" | Must be correct
_ 1, 11,
i~ n X"‘J W x O Al must be correct, condone + ¢
1 1 .
:—;Inx+.[7dx at this stage . Need to see 1/x?
:_lmx_lﬂ; Al condone missing ¢
X X
=—1(Inx+1)+c* Al NB AG must have ¢ shown in final answer
X (4]
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A(i) ) =[In(x’ +1)] M2 [In(@ + 1)]
Xt Al cao (must be exact)
=In2 3]
or letu=x*+1,du=2xdx
12X _r21 M1 1
- 0x2+1dX_J.1 Gdu Gdu
= [Inu]f Al or [In(1+ Xz)]z with correct limits
=In2 Al cao (must be exact)
[3]
i) [t 2x 12X+2-2 B M1 dividing by (x + 1)
() [ dx=], dx=],(2 _)dx ALAL | 2 —2/(x+ 1)
:[2x—2ln(x+l)]0 Al
=2-2In2 [A5]1
or rﬂdx ltu=x+1,=du=dx |
0 X+1 M1 substituting u = x + 1 and du = dx (or
B 22(u—1)du du/dx = 1) and correct limits used for u or
== B1 X
2, 2 M1 2(u=2lu
- L (Z_G)du dividing through by u
=[2u-2Inu]’ Al
[2u-2inu}, 2u—2Inu alow ft on (u— 1)/u (i.e. with 2
=4-2In2—-(2-2Inl) Al omitted)
=2-2n2 [5] 0.e. cao (must be exact)
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