GCE A level Mathematics (9MAO)
Pure Mathematics 14b mark scheme

Guidance on the use of codes within this document

M1 - method mark. This mark is generally given for an appropriate
method in the context of the question. This mark is given for showing
your working and may be awarded even if working is incorrect.

Al - accuracy mark. This mark is generally given for a correct answer
following correct working.

B1 - working mark. This mark is usually given when working and the
answer cannot easily be separated.

Some questions require all working to be shown; in such questions, no
marks will be given for an answer with no working (even if it is a correct
answer).
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Note parts (c) and (d) can be marked together. 2]
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6.(a)

(b)

()
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M1,Al
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10. XX+ 2xy —x—-y*-20=0
@( 2 dy 2 dy
= 3 2y +2x— |-1-3y" —=0 M1Al Bl
(a) {)&xx 3¢ +| 2y + 2 Y Al Bl
2 2\ dy
3x° +2y —1+(2x-3y*)-2 =0 dm1
dx
dy 3x*+2y-1 1-3x* -2y
2= 2 = or === =7 1 cso
dx 3y® — 2x 2x — 3y? A
[5]
dy 303)°+2(-2-1, 22 11
At P(3,-2), m(T) = -2 = e
(b) (3.-2). m(T) dx  3(-2?2-2(3) 6 3
and either T: y—-2= 1—31 (x—3) see notes | M1
or (—2):(%)(3)+c =C=..,
T: 11x-3y-39=0 or K(11x-3y-39)=0 Al cso

[2]
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11.

(a)

(b)

{(1+ kX)™* =1+ (<4)(ke) + W(kx)z ; }
Either (-4k=-6 or (L+kx) " =1+ (-4)(kx)

leading to k =g

. (=4)(=5)
(—4)(-5) (k)z Either o
2 Either w(k)z
2!

{A: m[gj} A%
2! 2 2

see notes

k=§orl.50rE
2 4

or (k)? or (kx)?

or —(_4;(!_5) (kx)*

ﬁ or 22.5
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12. x| 1 | 2 \ 3 | 4 \ 10
y | 142857 | 0.90326 | 0.682116.. | 0.55556 | Y X +5x
(@) {Atx=3}y= 068212 (5dp) 0.68212 Bl cao
[1]
1 _ Outside brackets £x1 or 1 | B1 aef
(b) | 51 x[1.42857 + 055556 +2(0.90326 + their 0.68212) | - oo of — 1| me
{= $(5.15489) | = 2.577445 = 2.5774 (4 dp) anything that rounds to 2.5774 | Al
[3]
(c) e Overestimate
and a reason such as
e {top of} trapezia lie above the curve
e adiagram which gives reference to the extra
area
e concave or convex Bl
2
o 3732/ >0 (can be implied)
e bends inwards
e curves downwards
[1]
du 1 -2 dx
(d) {u=«/§:}&=§x2 or ——=2u B1
Either {j }f—ku {du} or
10 au’ £ Su
jz—. 2u du M1
2u” +5u +k
[ o
u(eru’® £ Bu)
+AIn(2u +5) or £AIn| u +E , A#0
20 20 2 M1
= .[ du = —In(2u +5) with no other terms.
2u+5 2 20 20 5
T — ?In(2u +5) or 10In(u + Ej Al cso
, Substitutes limits of 2 and 1
20 3 B inu
{[7In(2u +5)}1 }—10In(2(2)+5) 10In(2(1) +5) (o 4 and 1 in x) and subtracts M1
the correct way round.
10In9 —10In7 or 10|n(%) or 20In3-10In7 Al oecso
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