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Question
number Mark Scheme Marks
1(a) 3 2(x+2)+3 2X+7 2(x+2)+3 B1
2+ = = r
X+2 X+2 X+2 X4+ 2
1)
(b) _ 3 _ 2x+7
y 2+x+2 OR . y X+ 2
y-2= 3 E y(x+2)=2x+7 M1
X+2 !
: YyX=2X=7-2y
x+2:i X(y-2)=7-2y M1
y-2 !
_ 3 i _T7-2y
X = ﬁ 2 . X= y—2
P N I 5 L gy L =2X Al
oo f (x)_X_2 2 . = (x)= — 0.e
(©)
(c) Domain of f(x) is Xx€R,x #2 Bl
[NBXx=+2] (1)
()
Notes
1(b) M1 y = f (x) and 1% step towards x =
M1 One step from x =
Al y or f* (x) = in terms of x.
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2) U= (ﬁ s QJ _2.85773.... = 2.86 M1
2 3 =
Uz= 2.90300... =290 Alc.ao
Ug = 2.88806.... = 2.89 Alc.a.0
S.C. | [Ifus=AWRT 2.90and us = AWRT 2.89 penalise once only] (3)
i 3 a 3, a
b = 42 =2, M1
(b) (i) 3 (2+3j or 9= J+3
a_o, 3 B 3 M1
§—9—E or a—3[9—§j
a=225 Al
©)
(i)  (fu=uthenuz=us..)  Us=3 Bl 0
()
Notes
2(a) M1 Correct expression or AWRT 2.86
(b)(i) M1 A correct equation for a, with or without /.
ML Attempt correct manipulation to ka = ,(k > 0).
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3(a) log, (16x) = log, 16 + log, X M1
Alc.a.o
=4+a
(2)
X M1
(b) log, | = log, x* —log, 2
=4log, X log, 2 M1
=4a-1 (accept4log,x-1) Al
3)
1
(c) > =4+a —(4a-1) M1
a=E Al
2
3 3
log, x = 7 = X=22 M1
x=+/8 0r 242 or 4/2° or (v2)? Al \/(4)
©)
Notes
3(a) M1 Correct use of log(ab)=1loga+logb
(b) M1 Correct use of log (%j:
M1 Use of log x" = nlog x
() M1 Use their (2)&(b) to form equ in a
M1 Out of logs:x = 22
AL ) Must write x in surd form, follow through their rational a.
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4(a)
y x>0 | B1
\ / \/ x<0 B1 V'
X
a a (4a,0)& (-420) | gy
and shape at (0,0)
(©)
(b) f(2a)= (2a)* —~4a(2a) =4a%?-8a?= —4a? B1
f(-2a)= f(2a) (-even function) |= —4a? Bl \/(2)
(c) a=3and f(x) = 45 = 45=x*-12x (x>0) M1
0=x2-12x-45
0=(x—15)x+3) M1
x=15 (or-3) AL
..Solutions are Xx=+15 only | a1
(4)
9)
Notes
A(b) BL +/ their f(2a)
(©) M1 Attempt 3TQ in X
M1 Attempt to solve
Al At least x=15 can ignore x=-3
Al To get final A1 must make clear only answers are +15.
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5(a)(i) x=a’ B1
_ (1)
(i) In both sides of (i) i.e Inx=Ina’ or (y=) logax= Inx | Bl
Ina (1)
=ylna = = ylna=1Inx
. 1 Inx dy . 1 1 * M1, Aleso
(b) Y= na "7 dx' Ina x
dy dy 1
or —=—lna ,=> —= *
ALT. X dx dx xlIna (2)
(c) log,,10=1 =  Ais(10, 1] ya=1 |B1
from(b) M= or —X _ or 0.043 (or better) B1
10Ina 10In10
M1
equof target ~ y—1=m(x-10)
. 1 1 Al
e -1= x-10) or y= X+1l-—— (o.e
V1= 1gin10 ¥ 10 o V=150 nto > (4)
d M1
(@) y=0in(c) = 0 = —~ 41~ — x,=10In10[ ———
10In10 In10 In10
1 Al
x=10 -10In10 or 10(1—-In10) or 10In10(———1) (2)
In10
(10)
Notes
5(@a Bl
@ x=e""is BO
B1 Must see Ina¥ or use of change of base formula.
(b) M1, Alcso M1 needs some correct attempt at differentiating.
(©) Bl Allow either
M1 \/ their y, and m
(d) M1 Attempt to solve correct equation. Allow if a not = 10.
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6(a) f1(x)=0  formaximum (or stationary point or turning point) B1
f1(1.48) =e'% —2x1.48%2=0.0121... M1
f'(149) = =-0.0031...
change of sign .. root / maximum in range Al
(©)
(b) _oX_ 2.3 M1
y=e*-2x (+c) Al
at(05) 5=e-0+c M1
c=4 (y:eX —Ex3+4] (c=4) | Al
- 3 (4)
c M1
© Area :jz (ex —Ex3 + 4)dx
0 3
2
{ex—3x4+ 4x} INEYA
0
= (eZ—%wj—(ef’ ~0+0) M1
_ a2 2 13 Al cao
= e“4+4— or e +? (4)
(11)
Notes
6(a) M1 May be = if maximum mentioned at Al
M1 One value correctto 1 S.F,
Al Both correct and comment
(b) M1 Some correct j
Al ex _ 23
3
M1 Attempt to use (0,5)
No + ¢ is MO
(©) M1 Some correct J' other than e* — €*.
AL ] [] their c(z0).
M1 Attempt both limits
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7(a) 4, 4.84, 7.06 B2/1/0
2
(b) 1 B1
I~ 5x0.25 [6.06 +7.06+2(4.32+ 4+ 4.84) MLAL ]
1
=5x0.25 [39.44]
=493 0rd49 (AWRT 4.93 or just4.9) | Al
(4)
(©) . L5 M1
Ils (§+x4jdx = [3Inx+lx5} Al
05X S 05
:(BInl.S + l1.55] _ (BIn 05+ 10.55j M1
5 5
=3In3+1.5125 or 3In3+% Al
80
(4)
(d) [4.93 —(c)] x100 ,= 2.53% (ie<3%) M1, Al
(2)
(c)
AWRT 2.5% (12)
Notes
7(b) B1 1,025
2
M1 Al /I ]
(c) M1 Some correct j
Al 3Inx +lx5
5
M1 Use of limits
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8(a)(i) 12c0s6 —5sin® =R cosOcosa — RsinBsina.
R2=52+122 —=R=13 M1, Al
R 5
tna=—  =a=226" (AWRT 22.6)
a 12 M1, Al
12 or 0.39° (AWRT 0.39°)
(4)
(b) cos (0+22.6)= 4 M1
13
0+226 =721, M1
6 =495 (only) | Al
(©)
(i) 8 _
ane 3tan® =2 M1
i.e. 0 =3tan’@ + 2tand -8 M1
0=(3tan0—4)(tan6+2) M1
tand= 4 or -2
tan0=% = 6=531 Al
[ignored not in range e.g. & =116.6] Al
(5)
(12)
Notes
8(a)(i) M1, Al M1 for correct expression for R or R
M1, Al M1 for correct trig expression for «
(b) M1 cos (9+oc)=i
R
M1 O+a=:-- tiﬁirR
(i) M1 Use of cot 6 L
tan @
M1 3TQintan & =0
M1 Attempt to solve 3TQ =0
Al For Final A mark must deal with tan 9 =-2
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