Question Answer Marks Guidance
1(a) f‘(x):—zxe"‘! B1 | Finds first derivative.
f"()():4;g3f;-‘J e B1 | Finds second derivative.
f(0)=1 f'(0)=0 f"0)=-2 M1 | Evaluates derivatives at zero.
e =1— M1 Al
5
1(b) 1 | F m MI A1 | Substitutes 1 —x” or better.
flfxzdxz{xf—xi:i' =—
0 3 o 375
2
Question Answer R’;;:E: Guidance
(e 4 -1 0 M1 A1 | Recognises integral.
@ LIZJ"(1+32) 'dx:[smh"x]' =In3 ceognises inteet
0 {
2
7(b) i(x(] g )%") =\ (] +X3)§"-\ N (] . xz)%” M1 Al | Uses the product rule to differentiate.
dx
In- 5\An s e 2 2_
n(]+xz—])(]+xz)l l+(]+x’)' MI* | Uses " =1+x" - 1.
b TE DM1 | Integrates both sides using the limits given. Requires
|:x(] +x° ) } =nl,—nl _,+1, previous method mark.
o
4(5\" B 4[5\ Al | Substitutes limits and rearranges. AG.
4B3) =g, —nt = e, =, +4(3)
5
(c) oo J‘imdx M1 | Forms correct integral with correct limits
0
3 2 Al | AG.
lj i+’ du=11, !
2o 2
2 =1+ %(%) M1 | Applies reduction formula with n =1
s= %ln 3+= At
4
Question Answer Marks Guidance
1 —x? +4x-1=3—(x=2) B1 | Completes the square.
1 1 ) 1 M1 Al | Applies tormul;i. .
77@:: sin” | —= T—2\F T2\
1 43-(x-2) V3 2 [sin'( NG H = [— cos™ [TH
sin~! (%xﬁ)—sin_l ((]) :%H M1 Al | Uses limits. Answer must be in radians.
5




Question Answer I;;‘;:_‘E: Guidance
6(a) 1 2 1 oV (1 1\ 1 1\ M1 A1l | Forms the sum of the areas of the rectangles. Must
_L (] - x) dv < (;)(] - ;) +(;)(] - ;) Heeet (;)(] - nT) have first two terms and last term for A1. Accept
2
(%) (] - %) for the last term. Accept written in
summation form with correct limits.
101 4 al R M1 A1 | Setting up correct series so that formulae from
;Jr”_s (n-r) = ;*H_JZ(’T 72’"‘*"7) MF19 can be applied. Can also recognise sum as
r=1 r=1
1<
= 1 >
== re 557 r-
1 (n-1) ,f(,,,]) an-D2a-1) 1 20 =3n+1 20 +3n+1 Al | AG. Must have gained previous accuracy mark.
ot . 7t 3 =t 2 = 2
n n n 6n n 6n 6n
5
Question Answer l;fl‘;:"ll?: Guidance
6(b) ! 2 \ N L (1 2\2 | wei}2 M1 Al | Forms the sum of the areas of appropriate
_[-, (l - x) dv> (F)(lfi) * (ﬂ(lf E) et (F)(lfT) rectangles. Must have first two and last terms for
Al. Accept (}T)( —%)2 for the last term.
Accept written in summation form with correct
limits.
=L non (n,]) nz(nfl) nn—-1(2n-1) M1 | Setting up correct series so that formulae from
) (”7 ’2"’””’7) == 7t o MF19 can be applied. Recognising sum as
r=l n-1 n
1 » 1 > 1 .
n "o — Y r-=—» r° —— without wrong working
[:]—%ZrJr%Zr’] "3'=1 ”3§ n
mom e scores M1 A1 MI1.
20’ =3n+1 Al
6n’
4
6(c 1 Ml
© U,-L,=— Simplifies U, — L, to <
n n
1 Al | AG.
——0answ
n
2
Question Answer Marks Guidance
3(a »\? N 5\~ 2\ M1 Al | Uses the product rule to differentiate.
3@ i(x(brx’) ):2l1x’(l+x’) l+(l+x’) ses fhe product rufe fo different
dx
=2n(l+x3—1)(1+x3)"7l+(l+x3)" *M1 | Uses x% =x2 +1—1.
aL DMI1 | Integrates both sides using the limits given.
|:x(l + x’) 1 =2nl,-2nl,_ +1,
i
n n Al | Substitutes limits and s. AG
2 :(2ﬂ+l)1”—2ﬂf"4:>(2ﬁ+l)1rn:2 +2ﬂ1’}'7[ ubstitutes l1mits and rearranges T
5
3(b) I_\=[la.n'Lx}:]=5—:r Bl
-1,=1-21, M1 A1 | Applies reduction formula with n=—1.
lp=1_ =141 Al
—in=y-2, o) =14m




Question Answer Marks Guidance
2(a) x=sinht y=cosht B1 | Differentiates x and y with respect to 7.
%% +3* =sinh? ¢ + cosh = cosh 21 MI AL | Applies cosh®# +sinh®  =cosh 27 . May use
exponential form or
2\F 2 N\
1+[d}} dr=| 1+ S G de
dx sinh™ ¢
H Al | AG
s= _" ~Jcosh 2r dr ’
0
4
Question Answer Marks Guidance
2(b z B1 | Finds first derivative.
(b) di(v’cnsh 21) =sinh 21\/sech 2t = sinh 2¢(cosh 2¢) 1 IR Ve
!
% 3 B1 | Finds second derivative
:—,(\/coshh) = 2+Jcosh 21 — tanh? 27+/cosh 27 = 2+/cosh 2r — sinh? 2t(cosh2t) "
&
[ H M1 Al ies in’ ies.
s :j‘. 1+2ds :[t+Lt3:" Applies Maclaurin’s series
0 3 0
=4=0672 Al | CWO.
5
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4(a) \Z Inr _In2 . i]nr M1 A1 | Compares with sum of the areas of the rectan§les
FE 2 . . w=ln
=T 4 I MI for writing out sum, Al for conmdenngz ,r
=3
< E*J‘.\ lnj{ dx M1 | Compares with integral.
4 2 x°
Nlnx nx+171" M1 A1 | Finds integral.
! [
X7 x )
ilnr - ln2+ lnN+l+ln2+l 2432 1+InN M1 A1 | Inserts mits, AG. Al requires second M1
4 N 2 4 N
7
4(b) \Z Inr E Inr . InN . -I.,\' Inx bt InN M1 A1 | Compares with integral. Lower limit of 1 scores M0.
= N ;
2 2 2 2 2 Inr_ pMinx
R r= N X N Accept Y ——>
p Zl > [
In2+1 InN+1 InN Al In2+1 In(N+1)+1
= - —+— Accept -
2 N N* 2 N+1
3




