Question

Scheme Marks
Number
2(a) 4sinfcost =2sin26 Bl
e.g. = 6sin® Ocot 20+ 25in 20 = (3-3c0520) 22 1 25in 20
sin 26 MIAI
(3)
(b) 3cot26 —14 =6sin” fcot 260 + 4sinfcosd
e.g. = 3cot28sin 26 —14sin 260 = (3—3cos 26) cos 26 + 2sin” 26
M1
= —14sin26 = -3(1-sin* 20) + 2sin* 20 M1
5sin*20+14sin280-3=0 * Al*
(3)
(c) (sin2x =)l = X=4,
5 M1
x =awrt5 8%, awrt84 2° ATAT
(3)

(? marks)




2@ (2x+1)x(12x+4)-2(6x° +4x2)
£'(x) = . M1 Al
(2x+1)
12x° +12x+8
=———— 0. Al
(2x+1)
3)
(b) 12x2° +12x2+8 (16
At x=2 =f'(x)= X2 ¥ X2+ =(—) M1
(2><2+1) 5
Full method of normal y—ﬁz—%(x—Z) dM1
16y-96=—-5x+10= 16y+5x=106 * Al*
3)
(©) Any correct value 4 =3, B = % or D= —% Bl
6x° +4x—2=(Ax+B)(2x+1)+D = Values of 4, B and D Ml
_5
3x+l+—/2 o.e Al
2 2x+1
3)
(d)
I+l L2 72 dr=>x + 1 xS 2x+1) Mi, Al
2 2x+1 27 27 4 ft
Area under curve =
32 1 (3 21 5 3 /1Y 1 (1) 5. (5 dM1
{Ex +2x——ln(2x+l)i|j(5x2 +EX2_Z]I1(5)J_(5X[§J +EX(EJ_EM(§)]
_ -3
AreaofR= |, 1, I [IOG_ZJ
2 el 2 5 Ml
Areaof R = %—Ehﬁ Al
(3)
Total 14
Question Scheme Marks
Number
o) 3sin0c0s0 _ 1, sec260)(cos —sin 6)
cos@+sind
= %sin 26 = (2+sec26)(cos @ —sin 6) (cos 6 +5sin 6) M1
or
= 3sinfcosf = (2+sec26)cos 260
= %sin 20 = (2 +sec26)cos26 dM1
= isin 20 =(2+sec26)cos26
2 Al*

:>%si1129=2c0529+1:>3si1120—4c0529=2*

3




(b) Way 1 using Rsin(2x—a) or Rcos(2x + )
=R=V3+4=_.(5) or (a=)tan"' (¢ or 3)=... Ml
=R=v3+4"=..(5) and (@=) tan' (£ or 3)=... dM1
3sin2x—4cos2x =2 = 5sin(2x—-0.927) =2
or Al
3sin2x—4cos2x =2 = 5cos(2x+0.644) =2
sin”' 2 +0.927
5sin(2x-0.927)=2=>x= —
or ddM1
cos™' 2 —0.644
5cos(2x+0.644) =—2 = x = 52
x =awrt 3.81 Al
3
(8 marks)
Question
Number Scheme Marks
1
9. (a) 1 B1
1)
(b) f’(x):%ln(4x)+6\/;x% M1 Al
Sets iln(4x)+ 6~/x x o= In(4x)=-2 dM1
Jx X
0 ( ! —, - QJ Al Al
4e” €
(3)
() Attempts -2 x y co-ordinate of Q M1
Range g(x) < % Alft
(2)
(8 marks)
3 (i MI1 Al
® %ln(sin2 3x) -4 x2sur3x x 3cos3x = 6.¢cot 3x
sin 73x
2
ii 6 s M1 Al
(i (=) i(3x2 S 4) - 36x(3x2 4 4)
dx
(2)
* 5 1 6
(b) x(3x2 —4) dx:—(3x2 —4) BIlft
36
PN/ Nl
x(3v° —4)5dx - i(3x2 —4)6 =L (2) — o (-4) =112 M1 Alcso
, 136 , 36 36 a
3)
(7 marks)




2
3(a) log,,y= iﬁloglo x—2 M1
4
logmy:—;logmx—z Al
2)
(b) log,, ¥ = _gl‘)gm x=2=
(7510&0)‘72) Lloglox 72} _iloglox By
y=10""7 or y=10 or y=107 " x10°
ore.g.
e Ml
log,, y=log,,x "-2=log,, % =2
x7
ore.g.
4 4
log,, y=-log,,x" —2=1log,, yx" =-2
[logmx;"z] —Elog x _4
y=10 or y=107 " x10?=y=x "x107
ore.g. dM1
10%10% 4 ﬂ
10 =107 =2 =102 or 10°* =107 = jx7 =10~
x—;
_4
=—ux 7 oe Al
Y~ 100
3
Total 5
Question Scheme Marks
Number
2(a) (i) |log T=4-2log, x B1
(ii) E.g. log T=4-2log 216 =log T =4-2x3=-2=T=.. M1
2 1
T=6 =— Al
= 36
3
4-2log, x
® | log T=4-2log x=>T=6 M1
gs L6
ST=6x6"" dM1
1296
=T=— Al
X
3
(6 marks)




9.(a) | x=30e  =6.06(mg) M1, Al
@
®) | x=30¢ " +20e " =17.5(mg) * B1*
@
© | 30e """ 1200 " =10 M1
(3«:'1'6 + 2)e'm =1 Al
02T 1
3¢ +2
T=51n(3e‘1'6+2)=4.79 dM1, Al
@
(7 marks)
4.(a) f>-5 Bl o
y=1£(x) ,
Curve starting on negative x-axis and passing | M1
through positive y-axis, in quadrants 1 and 2 only.
-1
=f
q ) Shape and position correct.
(b)
— Al
/ xr
2
(©) 2x’ =5=xor 2x’' -5= x-2|-5 of X = x+ or 2(2x2—5)2—5=x Bl
Full attempt to solve 2x* —x—5=0=>x =... exact M1
_I* ;/ﬂ Al
3

6 marks




f(x)=8sinxcosx+4cos’ x—3

4(a) States or uses sin2x = 2sinxcosx 0r cos2x=+2cos x+1 M1
Uses sin2x = 2sinxcos xand cos2x =12cos’ x+1in f (x) dM1
(f(x) =) 8sin xcosx+4cos’ x —3 =4sin 2x+ 2 cos 2x —1 Al
3)
(b) R =a' +b =>R=20 or 2,5 Blft
b
tang=—=a=... (="awrt0.464“) Ml
a
(f(x) :) 2,5sin (2x+0.464)—1 Al
3
(¢) | (i) Maximum value = "2./5 1" BI ft
.. S
(ii) Solves 2x+a=7:x=... Ml
(x =) awrt 3.69 (or (x =) awrt 3.70) Al
3)
(9 marks)
5 (i) States x =2 B1
\/gsecx+2=0:>cosx=—73:>x=... M1
S
=— Al
=%
3)
(i) | Attempts to use cos26 =1—2sin’0 M1
6sin 6 +10sind —3 =0 Al
-5+
sin@= 5—TJ‘E(= -1.926...,0.2595...) = 0 = arcsin(...) M1
6=15.0°, 165° Al
)
(7 marks)
8(a) Starting with the LHS: 2cosec’26(1—cos26) = H;ﬂ M1
sin” 26
— — 1 2
_2 2(12 25“1 %) MI1dM1
4sin” @cos” 8
=sec’@=1+tan’@=RHS * Al*
(C))
(b) sec’ x—3secx—4=0=secx=... M1
COSX = % (ignore —1) Al
1
cosx=Z:>x=... dM1
x="75.5° 284.5° Al
“)

(8 marks)




2(a) x=2y"+5y-6
dx dy 1
—=4y+5=> == M1, Al
dy 4 dx 4y+5 ’
@
(b) Sets their 4y+5=0:>y=—% M1l
Substitutes their y = —% into x =2y +5y—6to find x dM1
8 4
3)
(@) y= e *sin3x = % =3e ™ cos3x—2xe * sin3x MI1Al
3e™ cos3x—2xe ™ sin3x =0=>3cos3x—2xsin3x=0
. 3 dM1
= 3cos3x =2xsin3x = tan3x = e
X
X = larctan (iJ 5 Al*
3 2x
“@
(b)(®D 1
=04 = —arcta
X, = x, 3au'c n %04 M1
(x,=)0.4367 Al
(i) (x,=)0.4307 Al
()]
(c) 1 ( 3 J
e.g. f(x)=x——arctan| —
g f(x)=x=3 2%
1 3 s
£(0.4305) = 0.4305—_-arctan| ——— |(=6.38x10"")
3 2x0.4305
1 3 3
£(0.4295)=0.4295— —arctan| ———— |(=-1.141..x10")
3 2x0.4295
Ml
ore.g.
f(x)=3e™ cos3x—2xe " sin3x
£(0.4305) =3¢™*“*)" c0s 3(0.4305)~2(0.4305) e *“**V'sin3 (0.4305) (= -4.968...x10~)
£(0.4295) = 3¢ “** c0s3(0.4295) - 2(0.4295) e ***V'sin3 (0.4295)(=8.885...x107)
Sign change therefore x is 0.430 to 3dp Al
@
Total 9




k=)asin?[ Z|-1=2 =
(k=) 3

9 (a) B1*
1)
. . 2 dx .
(b) (i) x=4sin" y—1= $=851nycosy 0.e. M1 Al
+x+
(i) Attempts either sin® y = Ex£1 or cos’ y==+1+ xTH (both for dM1) | M1 dM1
d_ L *
dx Ssmycosy \/x+1 \/+ x+1  2Jx+13-x ddM1 Al1*
(6)
(¢) At x =2, gradient of curve = % — gradient of normal is —2+/3 Ml
Point N (base length of triangle) is solution of
¥-5=-2(x-2)mx=2+ "= «,."_ (=23..) dM1
1 T T 7T T
— x|+ [xZ=Z
Area 2){ +6ﬁ]x3 373653 Al
3
(10 marks)
%ﬁ;‘;’? Scheme Marks
5(a) (4=)8 Bl
(0]
(b) 16=10+"8"¢ " =>e ¥ = Ml
8_45B="%":—4SB=11‘1"%“:B=... dMl
B =awrt0.00639 Al
3
1, (4
(c) d_T _ _ngny Lln i 8 efgm[g)xz _ Ml
dt 45 3
= —0.0505 Al
2
d) The temperature has a (lower) limit of 10°C
or
5=10+"8"e ™ =e” —"2" B1
e.g. which is not possible or cannot be solved or you cannot find the log of a
negative number
@
(7 marks)




7 (a) V2 sin (x +45°) = cos (x— 60°)
\/E(sinxcos 45°+cos xsin45°) = cos x cos 60° +sin x sin 60° M1 Al
. 1 3.
SIMX+COSX=—COSX+—sSsInx
2 2
cosx=(«/§—2)sinx Ml
1 3+2
tanx | = = =2 -\/_ * Al*
( N ]
@
(b) | States oruses x+45°=28 o.e. Bl
Proceeds from e.g. tan(26—45°) =—2-\3=20-45°= 105°,285° Ml
Correct order of operations to find one angle dM1
@ =175°,165° Al
@
Nuber Scheme e
1a@ |2, -9 B1, Bl
2)
®) (3, 6) B1,B1
)
© (=2, 6 Bl
@
(5 marks)
4(a) Any correct constant, so for 4=2 or B=3 or C=-1 or D=5 | Bl
2x* +15x° +35x> + 21x—4 = Ax* (x+3)" + Bx(x+3)’ +C(x+3)" +D
=>A=..,B=.,C=.,D=_.
or Ml
2x* +15x° +35x7 + 20x =4+ (x* +6x+9) = .’ x4+ —
(x+3)
2 correctof 4=2,B=3,C=-1,D=5 Al
A=2,B=3,C=-1,D=5 Al
)
(b) / 5 2x*  3x 5
[f(x)ax=[|2x" +3x—1+ e L S ——5(+¢) MI1Al1fiAl
3)
Total 7




6. | f(x)=6(2x-3)e  +4(2x-3)e M1 Al
= 2(2x-3)e {3+2(2x-3)} =2(4x-3)(2x -3 dM1 Al
“4)
O | x=23 Bl ft
i =—,—
2’4
3 3y 1 27 3
ii Attempts f| = [=]| —= =——e,=>g|— |=-27 M1, Al
(ii) empts (4) ( ZJ € g € g(4] e
—27e, g(x). 0g g ¢ Al
“)
(8 marks)
Normber Seltepe Morks
3(a) 5
log,, y=—x+1.5 MI1Al
16
(2)
(b) 5 ERMCED
logmyz"g"x+"1.5":>y=1016 Ml
S
=yp=101 x10"* Ml
y=31.6x2.05" Al
3)
Total 5
3(a) (cos2A4=)cos Acos A—sin Asin A=cos* A—(1—cos® A) M1
—>cos2A=2cos’ A—-1 * Al*
_ (2)
(b) j(3—2cos6x)dx:3x—5‘“6x (+c) MIAT
[3x_sin6xr_ 3(zj_sin(6xg) ~ 3[1]_sin(6x{5) :lﬂ_Jer\E IMIAL
3 Iz 8 3 12 3 8 6
12
4)
(6 marks)




5 (a) | 304(°C) Bl
@
it
M1
(b) Shape or Asymptote
Fully correct Shape and Asymptote Al
o
2
(© | 144=280e  + 24 =280e =120 Ml
Correct use of Ins = —0.05¢ = ln% =1=16.95 dM1 Al
3)
(d) (dH =J—0.05X 2803_0.03 M1
dt
%:—0.0541{—24):%:1.2—0.051{ M1, Alcso
3
(9 marks)
6. | (2,-10) Bl Bl
2)
(b) ff(0)=1f(—4)=.. M1
=8 Alcso
(2)
(c) Attempts to solve —3(x—2)—10=5x+10:>x=... Ml
x> —% only Al
(2)
16
(@ x(or [x) == Bl
Attempts 3(|x|—2)—10=0:~|x\=k, k>0
or 3(-x-2)-10=0=>x=—% M1
or 3(x—2)-10=0=>x=k=>x=—k
xX= [? and] —? with no other values Al
3)
(9 marks)




7 (a) L
f(x) =" Vax+7 = £/(x) =3x"J4x +7 +2x" (4x+7) 2 M1, Al
2x° 3% (4x+7)+2x
= f'(x) =3x"Vdx+7 + = dM1
@) Ndx+7 Ndx+7
7x° (2x+3
o iy = X (2543) Al
NAx+7
(C))
(b) Substitutes x = —% into xsxl4x+7 =y=.. M1
3z o
2’ 8
2
(©) Attempts —4x"— % " M1
27
Y ? Al
)
(d) (2,7) MI, Al
2
Total 10
Question Scheme Marks
Number
2(3) 9 " 2n+3
ff(6)=f("—"J= =..; =15 M1; Al
w9,/ m_ ?
2 /2 4
2
(b) £y = X H3 MIAL1
x—1
xeR, x#1 B1
3
() 2
Eg [*2) 4527 or 473 _ (4475 Ml
x—4 a—4
=¥’ -22x+23=0=>x=.. or (@a+3)=(H)2@-4)=a-=.. dM1
(a=)11+742 oe Al
3
4(a) log,N=2=N=100 Bl
1)
® | 1og, N=035t+2=5 N =10""" Ml
= N=10""x10" dM1
= N =100x2.24" Al
3)
© Rate of growth at 5 hours is ‘fi—]:[ —100xIn2.24%2.24" Ml
Allow an answer in the range 4530 to 4550 (bacteria per hour) Al
(2)
Total 6




%‘Lﬁgﬁ? Scheme Marks
| |
6() |y=(4x-7) z[% =] 2(4x-7)2 (see notes) M1 Al
, . -l 2
At (S,S)gradlent of tangent is 2(4x8—7) 2 [zg J dM1
Equation for / is y—5=—%(x—8) ddM1
2y—10=—5x+40 = 5x+2y-50=0 * Al*
&)
k]
1 & 2
b) I (4x-7)? dx = (%—67)—} (see notes) M1, Al
* ! (4x—?)3
Complete area = | (4x-7)2 dx = — +5 dMm1
7
155
o Al
4)
(9 marks)
Question Scheme Marks
Number
7 dy _ £ +(Ih-2)x {2
[E _J 2e +2xe x(2x+(3k-2)) M1ATAT
=2 +(3k-2)x+1=0=(3k-2) —4x2x1
(k=2)x (3k=2) ~4x2x dM1AT
9}'.:1—]2!(—4{}{]]
Ok —12k—4=0=k = 122 (12 ~4x9x(4) k=
2x9
k < 2—2«.‘6 or k > 2+§J5
MI1AT
(7 marks)
4(a) 49x | Tx _ 49x+7x(x—3)
X +x—12 x+4 (x+4)(x-3)
ore.g. MI1A1
49x(x+4) 7x(x2+x—12) 49x(x+4)+7x(x2+x—12)
+ =
(x2+x—12)(x+4) (x+4)(x2+x—12) (x+4)(x2+x—12)
49x+7x(x=3) 49x+7x*-21x  7x*+28x
(x+4)(x-3) 4 (x+4)(x-3) _(x+4)(x—3)
Al*
_ 7x£})|/47 _ Tx
M(x—3) (x-3)
3




b x , x—=3)x7-7xx1
® f)= == M
_ Tx vy 21
f(x)—(x_3):>f(x)— (x_3)2 Al
@
ALT 7 21 p 21
(b) f(x):(xj3)=7+x_3:>f(x)=—m MI1A1
Total 5
3(a) \ R I y=48

Graphical interpretation of

f(]x1)=a8

e

One of 8, -8 Bl
Attempts to solve an appropriate equation
E.g. M1
2x" —10x =48 = x" —5x-24=0=> (x£8)(x£3)=0=>x=..
x =8, —8 with no additional values Al
3
(b) y

Graphical interpretation of

Attempts to solve

7 :

£ %x

OR attempts to solve (o.e.)

2x2—10x=5x:>4x2—25x=02>x=—

M1
10x—2x" = Ex=>4x2 —15x=0=>x=—
2 5 2 25
Attempts to solve  2x" —10x = 2> =4x" -25x=0=>x= "
dM1
AND attempts to solve (0.e.) 10x—2x’ ==x=4x —15x=0=> x=—
Achieves both critical values x = 5 , X = 24—5 Al
1 25
Correct set of values x,, —or x...— Al

(4




5(a) ) ) . .
sin3x =sin(2x+x) =sin 2xcos x + cos 2xsin x Ml
=(23inxcosx)c05x+(1—2sin2 x)sinx dM1
:ZSinxcoszx+sinx—Zsin3 x Al
=Zsinx(l—sinzx)+sinx—25in3x=33inx—4sin3x Al
4)
(b) 231n39=551n29:>2(3sin6—4sin3 9)=10sin9cose M1
Divides or takes out sin @as a factor and uses sin” @ =1—cos’ & to set up
and solve a 3TQ in cos@
E.g. = 6sin@—8sin’ @ =10sinHcos @ = 6—8(1—cos’ §) =10cos Ml
= 4cos” @—5cos0—1=0
= cosf = ng =(-0.175...)
Any two of the following four answers
sin@ = 0= & =180°, 360°
cos = S‘Q/E: 6 = awrt 100° or awrt 260° Al
All of 180°,360°, awrt 100.1°, awrt 259.9° Al
()]
Total 8
dy  4(x+3) =2(4x+1)(x+3)
3. ——= 7 M1 Al
dx (x+3)
Solves their 4(x+3) —2(4x+1)(x+3)=0
=(x+3)(10-4x)=0=x=... Ml
Critical value of % ; Critical value of -3 Al; Bl
. . dy 5
C increasing when a>0:>—3 <x< 5 — Al
(6 marks)
10(a)(®) (y=)10+k Bl
ii
@ x = 10 or y=k B1
k
x= % and y=k B1
3)
®) kx—10+k=2k=x=...0or ~kx+10+k=2k=x=... M1
kx—10+k=2k=>x=...and —kx+10+k=2k=>x=... daMm1
10-% 10+k
X, —— Oor X... oe Al
k k
3)




© k>3 Bl
Maximum value of k£ occurs when y = 3x + 1 passes through vertex e.g. when
"k"=3x"%"+1:>k=... M1
See below for alternative approaches.
K —k=30=0=(k+5)(k-6)=0=k=6 .«
So maximum £ is 6
3<k<b6 Al
“
Total 10
9(a) k=-1 Bl
@
(b)(® f(0)=[2-4In(0+1)|=2-0=2 Bl
(ii) 1 »
0=2-4In(x+) = In(x+) == x=¢’+g M1
1
x=e2-1 Al
(£))]
(©) 2-4In(x+1)=3=In(x+1)=... or 2+4In(x+)=3=In(x+1)=... M1
2-4In(x+1)=3=>x=.. and 2+4In(x+)=3=>x=.. dM1
_l 5
CVs e*-1, e*-1 Al
1 3
"—1"<x<e *—-1or x>e*-1 ddM1A1ft
(&)
(9 marks)
%‘;GIZEZ? Scheme Notes
8
J.(ZCosx—sinx)2 dx = I(4cosz x —4sin xcos x +sin? x)d.x M1
4sinxcosxdx = J‘Zsiandx =—Co0s2x
or M1
4sinxcosxdx=-2cos’x or 2sin’x
j(4c052x+sin2 x)dx=j(1+3cosz x)dx=j{1+3($ndx
or M1
(4coszx+sin2x)dx= 4[cos2x+lj+l—c052x dx
2 2
J.(zcosx—sinx)2 dx = %sin 2x+cos2x+ %x(+c)
or
I(Zcosx—sinx)zdx=2sin2x+2c052x+;x(+c) AlA1
or
I(Zcosx—sinx)z dx = %sin 2x—2sin’® x+ %x(+c)
(5)
Total 5




6(a) log,, § =4.5-0.006x2 => § =10"""""* =30800km’ MI1Al
@
(b) log,, § =4.5-0.006t = S =10*"""" (or p=10*° or g=10""") M1
§ =107 =10* x(10°)" (or p=10* and ¢=10"") dM1
S =31600x%(0.986) Al
(&)
(© E.g. The proportion of area covered by coral reefs retained from year to year. B1
@
(6 marks)
9
@) x=0:>§sin(3y+%]:0:>3y+%:7r, 2r,..=>y=.. Ml
/2 17
=— =— Al
i
Vs T
== and y=— Al
d 4 mey 12
(€))
(b) 2 2
x=—sin 3y+z :>g=—><3cos 3y+Z =2cos 3y+z B1
4 dy 3 4 4
1 ’ 1 1
- 3(%] - - .
200s(3y+ J 40052(3y+;j 4(1—sin2(3y+%D
B 1
B 3x Y dMm1
4[1—[") )
2
1
= Al
4-9x°
@
© Identifies that one of the gradients is +/"4" or that one of the gradients is o
or Blft
Identifies that one of the gradients is 2 or that one of the gradients is %
AtA: _||£n="2" and AtB: _117_77’-'1:"1"
YTy ¥ 2 T2 Ml
"2"x+n£n_nl"x_}_"7_ﬂ-":>x_ dMl
2 12
27
“@
Total 11
2(a) |10m* B1
@
(b) log  25=1+003T=T=... M1
T=1326 Alcso
2
(3 marks)




2(a) R=25 Bl
2
tana=7:>a=... Ml
a=1287 Al
3)
(b)() P 5
"7 90-3x"25"% (1) Ml
1
=33 Al
(b)) (2x+"1.287") = 7,.. = X =.. M1
2= Z L2877 Al
“4)
Total 7
Qi vk
5(a) cos’x sin® cos’ x —sin*
Way cot’ x—tan® x = — zx_ ZxE . 2x 5 x Ml
One Sin x COos Xx SIn xXCosS X
(c052 x—sin® x)(cosz x +sin? x) cos 2x
a sin’® xcos® x a [ 1. T dM1
—sin2x
2
__ cos 2x
2
(lsianJ Al
2
54& =4cot2xcosec2x * Al*
sin2xsin2x
“4)
() 4cot 20 cosec2 =2tan’ @ = cot’ @ —tan’ @ =2tan’ @ = cot”’ §—3tan’ =0 M1
cot’&—-3tan’ @=0= ZB—Stan29=O:>tan49=% Al
tan* 4 = "%": tanf = i;‘l"%" ="+(0.7598.."=> 80 =... Ml
& =awrt 0.65, —0.65 AlAl
(5)
Total 9




9a) cqs 2x sin2x _ co's 2x + 2sin xcos x (One Correct identity) B1
sinx cosx sinx cosx
1-2sin’ x  2sinxces® M
=— +
sin x cosx
1 2sin/x 1
= — i == * Al*
P e +2sinx Sinx cosec x
3)
2 2
(b) E.g. Equation is cosec @=6cotfd—4=>1+cot” @ =6cotd—4 M1
Eg cot @—6cot@+5=0 Al
E.g. ta.n9=%,1 dM1
T
9:0'197’Z Al, Al
©)
E »
(©) cosecxcotx dx = [—cosecx}: Ml
z 6
=2-.2 Al
(2)
10 marks
%ﬁ;ﬁgl Scheme Marks
2.(a) | f()=4x’+2x1>-12=-6 AND f(2)=4x2’+2x2°-12=28 M1
States change of sign, continuous and hence root Al
(2)
®) 4x* +2x° —12=0= x’ (4x+2)=12 Ml
=x' = 12 = 6 Xx= 6 Al
4x+2 2x+1 2x+1
2)
. x, =,/ 6 =14..[, x, =1.2519 MI. Al
©® 2 2+1 ’ ’
() | «=1.2934 Bl
3)

(7 marks)




1(],(3) x=3c052y:>[gx=)—65|r12y M1 Al
y
(2)
dy 1
Eg $_ ik’ or —=
(b) & g~k dy i dx Ml
dy
dy_ 1 _ 1 _ 1
dx 6\}1—00522); 6 1_(£J2 2\j9—x2 dM1 Al
V 3
3)
dy 1 1
Sets —=— ———==——
c
@ dx 209 - x" 4
x2=5:>a=\/§ M1 Al
1
\/§=3cos2y:>b=iarccos(§J dM1 Al
AltQ) Jguodv 11
dx 6sin2y 4
. 2 | . (2) MIA1
=sinly=—=>y=—arcsin| —
3 2 3
x=3cos2y=3\/lsin"(arcsin%}:xﬁ dM1 Al
(4)
(9 marks)
8(a) | 52bpm. Bl
@
(b) 32 b.p.m. Bl
@
c) dH -0.2 0.9
¢ —=-8e¢ ' 18¢ ' M1, Al
dr
-0.2 0.9 0.7
Sets —8 € ‘+18¢  =0=>4de =9 dMm1
=>0.7t:]n%=>t:... M1
T'=1.158 (minutes) Al
(6]
@ - .
37=32+40e  —20e  =e =% M
e = 8_0‘% =t=5In 84_9{ Al*
1+4e 1+4e¢
2
(e) 8
f =5m(m = Ml
1+4e
(,) = awrt 10.3947 Al
(M )= 10.3955 Al
3
Total 12




4x° +2x" +3x+8 _ Cx+D

4 (a) . Ax+B+—
x +4 x +4
(i) Any correct value of 4 =4, B=2 orC=—-13 B1
Full method to find values for 4, B and C
Bg 40 +2x +3x+8=(dr+ B)(x +4)+ G+ D
4dx+2
Or x2+0x+4)4x3+2x2+3x+8
M1
—13x
A=4, B=2and C=—13 Al
(i) E.g.Using4x3+2x2+3x+85(Ax+B)(x2+4)+Cx+D
For example x =>B=2 x=0=4x2+D=8 D=0 * B1*
)]
2
(b) I[Ax+B+ € )dx:Ax +Bx,+1C1n(k(x2+4)) k any constant | Bl ft, M1 Alft
x2+4 2 2
4 4
J. 4x3+2x2+3x_8dx:{2x2+2x—£1n(k(xl+4))}
1 X2 +4 2 1
—(32+8- 120 |{242-Bins|=36+3m —36-13m2 dM1 Al
2 2 2 4
)
(9 marks)
7(a) £(0)=(0—3)> =9 M1
0<f(x)<9 Al
(2)
(b) £'(x) = —2xe ™ (2x> —3)> +& % x8x(2x> —3) MIA1L
=2x(2x" -3)e ™ (~(2x* -3)+4) =2xe ™" (2x* -3)(7-2x) dM1A1
@
(c) 2 3 7 J? _z 7 ? _z
== —=f|.[—|=e?[2x==3]| =16e 2
=27 5 [ 5 ] M1Al
7
16e 2 <k <9 dMI1AL
@




6
@ | ef(2)=g (3)=7+5 M1
=14 Al
2
(b) Correct attempt at inverse
y=6——2@), . 3- 2L Q) [213J 2 Ml
2x+3 6—-y 6-y
3x+3 - 3
E =36 & ()Z(Gx)2 Al
-1, x<6 B1
3)
© gg(x)=126:>(x2+5) +5=126= x> +5=+121 M1
:x2="6"zx=(i)-\/g dM1
=x=+/6 Al
3)
Total 8
Question Scheme Marks
Number
2(a : - 2027 +3(2)-4 1
St PNV U B € s b N "
e 1- e (2)
f(1)==0.6(321...)[ <0]and £(2) = 1(103...)[ > 0] A
= Thereis a sign change and f(x) is continuous over the
interval hence root (in the interval [1,2])
(2)
b 2 = Z
2 e B e L S SR FEPRPCINI b
e x
3 x 3 1'..T't-|":|-.'l.’1
X(2x+3)=e" +4x :>_r:3, * Al*
2x+3
(2)
(c) e +4(1)°
{l] X, =3 2(1]+3 :awrt].l{BS::axj:awrtl_l-’-IH4 MI1AT
(ii)
1.1813 Al
(3)
(7 marks)




f(x) =2secx + 6x -3
1. (a) £(0.1)=—-0.39 £(0.2)=0.24 M1
States change of sign, continuous and hence root Al
(2)
(b) Sets f(x) =0, uses secx = and makes x of 6x the subject
cosx
= 6x=3- 2 :le— L BI1*
cos x 2 3cosx
@
© |0 =1 _q1s. Ml
2 3cos0.15
x, =awrt 0.1629 Al
(i) & =0.1622 Al
3)
(6 marks)
%ﬁt;(; Scheme Marks
6(2) @ P(0, 3q) Bl
.. 7
(i) Q(a, 0) R[3a, 0) B1BI1
(iii)S(%a, —Za)
Bl
“)
(b) 3x-S5a-2a=x-2a=>x=..
or M1
—(3x—5a)—2a= —(x—2a):> x=..
X = %a or = la! Al
3x-5a-2a=x-2a=x=..
and dm1
—(3x—5a) -2a= —(x —2a) =x=..
x= %a and x= %a Al
“)
Total 8




) 10° 6
3@ y= x—3 = log,, y=log 10 —log X = log , y=6-3log  x
[} 10810 y
B1
(0.6) B1
B1
3
log,, x
(i) States log, N =2¢+4 or log. N=log,a+tlog, b B1
N=3""=3"x3" or log.a=4=a=..or M1
log.b=2=b=..
N =81x9' Alcso
3
(6 marks)
QNlﬁ;g? Scheme Marks
3(a) log,, D =1.04+0.38t = D =10"""*
or M1
a=10"" or h=10""
a=awrt 10.96 or b=awrt 2.399 Al
D =10.96x2.399° Al
3
(b) 45000 ="10.96"x"2.399"" =T =...
or Mi
log,,45000=1.04+0.387T =T =...
awrt 9.51 Al
(2)
(© D="10.96"x"2.399"* = D =..,
or
log,, D=1.04+038x12= D=...
or Mi
350000 ="10.96"x"2.399" =t =...
or
log,,350000=1.04+038xt=>¢=...
D =awrt (£)400 000 = yes
or Al
t=awrt 11.9 = yes
(2)
(7 marks)




Question
Number Scheme Marks
1
i States or uses 0=
8 (i) cosec o Bl
Uses both cosec 8 = — 5 and sin2@ =2sinécos @ Ml
Sin
3005639:80059:>sin29:% Al
1 (3
:>6’=Earcsm Z =awrt 0424, awrt 1.15 M1 Al
()
tan 2x — tan 70° 3 3
i =2 = tan(2x-70°) = —=
(i) Tranzran7oc g en(2¥-70%)=-g MIAL
3
arctan (— —] +70°
Correct order of operations x = 28 dM1
awrt 24.7° , awrt 114.7° Al
(4)
(9 marks)
Question "
Number Scheme Marks
1(a) 2(1 2(1) Y
(1)_( ()J ( ()J M1
3x1+1 3x1+1
15
=== oe
2 Al
(2)
b 2
(b) f(x)...0 or f(x)< 3 Bl
2
0,, f(x)< 5 B1
(2)
(© y= 2x =3xy+y=2x=3xy— 2x——y:>x(3y 2)——
3x+1
or M1
2
x=—2 =3xy+x=2y=3xy-2y=-x=y(3x-2)=-
3y+1
f! =
=)= Al
(2
(d) £ (x)=f(x) or f'(x)=x or f(x)=
X 2x w X 2x
" "—_=" or =x or =
2-3x  3x+1 2-3x 3x+1 M1
=x(3x+1)=2x(2-3x) or x=x(2-3x) or 2x=x(3x+1)
=x=..
x=o0,1 Al
"3
2
Total 8




%ﬁ;ﬁg? Scheme Marks
7(a) __ 16 _ 16 dy_ 432
YT9Gx—k) 27x-9% dx (27x—9k)’ MIAO
®) A 12(27x-9K) =432
(27x—9%)’ =12(27388) MI
12(27x-9k) =432 = (27x-9k) =36 =27 -9k = +6 = k= ... dM1
_7n
k=33 Al
Y y= L (Bl\;uon
27-21 ¢PEN)
n8a_ Ll
-3 =D dM1
12y—x—-31=0 Al
@ 16 16
J27x_9kdx:5[ln(27x79k)] M1
16
:E[ln(27x721)] Alft
E[ln(27x—21):|3 = E(1n(27(3)—21)—1n (27-21)) dM1
27 127
_lo
—27ln(10) Al
er
3(a) _225-2
R M
log,, V' =0.05¢ +2 Al
_ (2)
(b) log,, V' =0.05t+2 =V =10"""* M
a=100 orb=1.12 Al
V' =100x=(1.12)
X ) Al
av (3)
2 — =100XInl.12%(1.12)"  (=11.33(1.12)
dr 12112 [ )) BIft
100xIn1.12x(1.12) =50=(1.12)’ :L
100In1.12 M1
(T=) Iogw[j—ﬂ]z_..
A 100In1.12 dMl
(r=)13
Al
(4)

(9 marks)




© = )
g'(x)=¢ 2 MI1A1
x..3 Bl
3
@ g( 2a J=5:>3+21n( 2a j:s BI
3a-— a—>5
2a 2a
ln(3a—5]_ 3a-5 Ml
28 _ o= dMl1
3a-5
P Al
3e-2
4
Question Scheme Marks
Number
8(a) 25=a+—=(5%x=2+b)(=225=a+10-b)=a=15+b* | MIAI*
(2)
(b) O=ag+10+b=a=.. or b=._.. M1
a=7, b=-8 AlA]
(3)
(c) 8 .
57 B1ftB1
(2)
(d) 15=5x==2x"+5x"+4x=3=2x" =5x" =9x+18=0 M1
2’ =5x =9x+18=(x+2)(2x" -9x+9) dMIAl
. 3.
2_1."—9:—1-9:[}:::::5 (ignore x=3) ddM1
&%)
22 MIA]
(6)
(13
marks)
1. (a) g(3)=-265 g(4)=3104 M1
States change of sign, continuous and hence root in [3,4] Al
(2)
(b) x, = $/1000—2x3 =3.1591 M1 Al
(=)3.1589 Al
3
(5 marks)




"
1?]3:;1)1:? Scheme Marks
9(a) 5 e d 1 L ,
y=3+4de* =(3+4e* )2:>ay=5(3+4e* ) 2 8xe” M1
=1
= 4xe" (3 +de” ) 3 Al
2)
(b) \3
3+ 4e* )2 B
u = 4xe* (3 +4e* ) 2 Ml
X
3+4e”
(—) = 4xe* dM1
X
4x’e” —4e” —3=0%* Al*
(3)
(©) f(x)=4x’e" —4e” -3=f(1)=—3 AND f(2)=652-... M1
Change of sign and f (x) is continuous hence root in (1, 2) Al
)
@ . 4e +3 443 1 [
ax’e” —de” —3=0=>x" == Ve C  Sx=—4+3e B1*
4e* 4 2
1)
(e)() n=1=x-= %m Ml
x, =1.0997 Al
(i) a=1.1051 Al
3
Total 11
3tan26’+7sect9—3=0:>3(secz0—1)+7sec9—3=0 Ml
3sec’ @+7secf—6=0 Al
(3sec0—2)(secd+3)=0=>secO=...=>cosf=... dM1
6=109.5°,250.5° Al, Al
3




Question

Scheme Marks
Number
6(i) dy ) 4x
dx 2x* 45 MIAI
(2)
(i) Ejlx dy=2 In(3x" +k) (+c)
IxT+k 2 MIAI
K 2 2
{Eln{3f+k}} {?|hH:}3111 3k + -c:'a"lr‘nht:.:»yE k <64
2 , 2 | 3+k 3+k M1
K ()64 =3k —63k—192 (<0)=k=..
3+k
dMl
k=23
Al
(5)
(7 marks)
2 4y(3y-3)-3(2y" +6
10 (a) x=M:>[g=] ( ) (1 ) M1 Al
3y-3 dy (3y_3)
dc 6y’ -12y-18 23" —4y-6 o o
== = - 1,Al
& 9(y-1) 3(y-1) ’
C)
(b) P and Q are where @=0 orwhere 2y’ —4y—-6=0 Bl
Solves 2y —4y-6=0=>2(y-3)(y+1)=0= y=3,-1 Ml
2
Subs y=-1 and3inx=2y +6:>x= dMl1
3y-3
Achieves x=—§ and x=4 Alcso
C)
8 marks
2
2x —5x+8
2 20 A Te
g(x) =)
(a) Sets fl.‘!c2 —-5x+8= (Ax+B)(x—2)+ C with an attempt at one constant | M1
Attempts all 3 constants. E.g. Sets x=2=C=...,-2B+C=8=B=... dM1
and compares x* terms gives A=...
2x71+% Al
3)




6 2
(b) 2x-l4—sdr=x ~x+6In(x-2) M1 Alft
8 6 2 8
J' 2x—1+—dx=[x —x+6]n(x—2)} =56+ 6In6-12—6In2
4 x_2 4
=44+6In3 dM1 Al
)
(7 marks)
3x-5
4.(2) x +0x+1)3x3 -5 +7x-5
3 2
3x +0x"+3x M
—5x" +4x
5%’ +0x-5
4x
A4=3, B=-5C=4 Bl, Al
D=0 * Al*
“@
4x 3x
®) J.3x—5+ dr=""-5x+2In(x’ + 1) +c M1, Alft
x +1 2
3x3° 3x2°
X X
Area= {T—5x3+21n(32+1)}—(T—5x2+21n(22+1)
5
- E+1n4 dM1, Al
“@
(8 marks)
%ﬁgﬁl Scheme Marks
1(a) (fM=)1-5+e=-1281..<0 Ml
(f(2)=)2> —5x2+¢*=1.389...> 0
As there is a change of sign and f(x) is continuous over the interval [1, 2] @
then there is a root *
(2)
(b)) x, =/5x1-¢' =awrt1.5105 M1Al
(ii) o =awrt 1.7340 Al
3
(5 marks)




Question
Number Scheme Marks
1(a) | (5.10) B1 Bl
(2
5
(b) | Attempts to solve e.g. —2(x—5)+10...6x = x..."E" M1
5
= Al
)c<2 0.e.
(2
© | (7,30) Blft, Blft
2)
(6 marks)
Question
Number Scheme Marks
8(a)@ b
@)D (—, ﬂ] B1B1
2
(i) 0, a-b) Bl
b-a a+b
, 0] and ,0
(iii) ( 2 ) ( 2 j BIBI
(&)
()
B1B1
2)
(c) —x—1=2x+a-b,x=-3=2=—-6+a-b
or M1
x—1=a+b-2x, x=5=>5-1=a+b-10
—x—-1=2x+a-b,x=-3=>2=—6+a-b dMm1
and (Al on
x—1=a+b-2x,x=5=>5-1=a+b-10 ePEN)
a-b=8 g b |
aibhold a=..or b=.. ddM
a=11, b=3 Al
“)
(11 marks)




7.(a)

(b)

()

7(2)

(b)

()

States or implies that A4 =2 500
10000 =2500¢”* =8k =lnd4=>k =..

=k= %1114 or awrt 0.1733

% =60000x —0.664)'6)<S =-1792 So decrease is 1790

0.1733¢

60000e " =2500e

0.17331+0.6¢

24=¢ =0.1733t+0.6t=In24 =t=...
T=411

sin4@ = 2sin 26 cos 260
= 2(2sin19c<:>s6’)(1—2sin2 9)

=4sinfcos @ —8sin’ Hcos O

= sint9cos9(4—8$in2 9)

. . 3
secxsindx = 5sin” xcotx

. .2 - 3
xcosxsmx(4—831n x) =5sin” xcotx
coS x

g . .2
+sinx = 4—8sin” x =5sin” xcotx

2 2
= 4sec x—5tanx—8tan x=0 *

Uses seczxz 1+tan2 X

—4tan x+5tanx—4=0
-5+
5_7\/8_9Z>x="-

—>tanx =

= x = awrt 0.506, 2.08

2 2 2
+cos’ x = 4sec x—8tan’ x=5tan” xcotx

Bl
M1

Al
&)
M1, Al

2)
Ml

Al

3)
8 marks

M1

Al
3

Bl

M1
Al*

3
M1

Al

Al

)
(10 marks)




Question Scheme Marks
Number
2(a) (f©2) =) 24 —5(2)* +4(2)-7=-3<0
and M1
(f3) :)34 —5(3)*+4(3)-7=41>0
There is a change of sign and f(x) is continuous so there is a root (in the Al*
interval) *
2)
(b) x3=5x2—4x+7:>x=3/5x2—4x+7 . B
X x
| 0
©@) ) 3[5(2)2 - ;(2)+7 M
=awrt 2.1179 Al
(ii) a =awrt 2.1565 Al
3)
(6 marks)
Guestion Scheme Marks
Number
1(a) f(x)=1In 3 Bl
; (1)
(b) g7 (x)= 3—2x or—2-— oe
N x=35 x—=5 MIAI
x<35 Bl
(3)
(c) o 3 3 B 21
E{“}_E:}f E =In T MIA]
(2)
d - ) . .
(@ 3;,}'3 =4 =5 +3i=de"+8 e = .
e +2 M
e’ =5=2a=In5=a=.. dM]
1
= E II‘I 5 A'l
(3)
(9 marks)

N




8. (a)

(b)

©

(@) (i

(i)

3x2a-2a

ga)= — =4, f(4)=In(2x4-3)=In5
e +3
y=In2x-3)=¢ =2x-3=>x=
£ =23 x>0

Shape of curve to right of x =a

Shape of curve to left of x =a

v =3 marked at correct place on curve

3x8—2a:10 _
8—a
=>a=7
3x~2%1 =—10=>x=...
x=7
84
=>x=—
13

ML, Al
2)

M1

Al, Bl

&)

Bl
Bl

Bl

3

M1

Al

Al
)

(12 marks)




uestion
Q Scheme Marks
Number
4(a) R=/12 or2,/3 Bl
— ta -1 3 =
¥ = 1dan ﬁ =... M]
(f{x}z)ﬁsin{h—%} Al
(3)
; E]
(b)(i) Minimum value = (=\/?]
JI12+43 BI
(i)
sin| 6x-L |=1> x= > T
EN T 36 MIAI
(3)
(6 marks)
8 h=15x-05xe
(a 0=1.5d-05de"" =" =3 M1
= 0.02d =In3=>d =54.93 dM1 Al
3
dh 0.02x 0.02x
(b) (E =] 1.5—(0.5e +0.5xx0.02¢ ) MIA1
Sets 0=1.5-0.5¢ —0.5xx0.02¢" =e  (0.5+0.5xx0.02)=1.5
- eo.ezx _ 1.5 dM1
(0.5+0.5xx0.02)
002x 1.5 150 _ 150 * Al*
T T(05+05xx002) 50”3;:_50111(50”]
@
(© | (i) awrt31.43 M1 Al
(ii) awrt 30.88 metres (including units) Al
3
(10 marks)
S() cos6x =1-2sin’*3x=>sin’3x = %—%cos&c
{ 1 M1
Isin@xdx=f(———cos6x}dx
2 2
= lx—isin6x(+.’:) Al
27 12
(ii) 3 g
‘[x(x2+4)2 dx=§(x2+4)2 (+c) MIALl
Tatal A




8. |f'(x)=6(2x+1)e* —4(2x+1)e™ M1 Al
=2(2x+1) e™ {3-2(2x+1)} dM1
=2(2x+1) (1-4x)e Al
4)
(b) Sets f'(x)zO:x——%,% Bl
. n 1 n " 1 "
Either f( ) ]= or f 1 )= M1
1 1 27
Both (—E,O] and (Z,g] Al
3)
9 27
(© (Z’?] Blft Blft
2)
9 marks
1(\213:1:121:;1 Scheme Marks
6(a)
0=75,t=0=>75=21+ A= A=... M1
A=54 Al
2
(b)
0=21+54e " = 25=21+54e* Ml
54e‘5"=4:>e‘5"=i:>—5k=1ni:>k=... M1
27 27
1, 2
k=—-In—=0.521
5 27 Al
3)
© 6=21+54e""" = %9 =-28.1..e"" M1
281" =9 = TN = —0.521T = ln(ZSLl]
; ... 1. M1
=T7T= 1n(—}+—0.521
28.1...
=2.19 Al
3)
%ﬁ%ﬁ? Scheme Marks
1(a) (-2,-3) Bl
&)
(b) (-3,-9 B1B1
(2
(© (-4,3) B1
8))
(4 marks)




10(a) | S Fid
—= 4y = y=— MI1A1
g =Y
2
(b) dx .
— =8sin4ycos4
dy Yy Yy MI1A1
2
© ngsin4ycos4y—)d—y=_;
dy dx 8sindycosdy Ml
y___ 1 M1
dx  8.x(1-x)
dy _ 1
dx 2
\/16—64():—1) Al
2
3
@0 1L
) B1ft
(i) _1
& 4 Blft
(2
(9 marks)
S(@) g R xffk ~2xIn(x’ + k) i,
dr (x* +k)
2 2
d_y: 2x 2)26h1(x2+k) _ 2x(1 !n(x 2-|-k)) MIA1
dx (x*+k) (x"+k)
(3)
(b) x=0 B1
"_In(x? +k)=0=x’ =" +k Ml
x=+Je—k Alft
(&)
(© Upper limitis ¢ or k<e Bift
1)
(7 marks)
4(a) A=93 Bl
@
(b) 100=125-"93"¢ """ = 4" =... Ml
B
“(3)
AT =B=T= TA Rl
T =12.05 Al
()]
(c) % — 0.109)(“93 r|e—0.109x7 Ml
4 730 (total sales per month) Al
@)
(d) The limit is 125 000 / the model has a limit below 150 000 B1
(L))

(7 marks)




uestion
Q Scheme Marks
Number
5(a) 4000e" Bl
©_|=200
19+¢
(1)
(b) v (19+e™ )% 400e™" — 4000e™" x0.2e"
dl
7 . MIAI
dr (19+c”"")
(2)
(c) (19+€"* )x400e™" = 4000e™" x0.2e" =0 =" =19 M1A1
(2)
(d) KE ST L LYY
0.2 (F14.7-) M1
. 4000e™™MT . :
N =W=438.3...:4:9 squirrels dMIAT
(3)
(8 marks)
5@ |f'(2Q2)=>2+5lhx=2=Ihx=4=(x=) ¢ M1 Al
@
-2, 6(2x+1)-2(6x-2)
= = =
(b) PR At (2x+1) M1 Al
States (g'(x) =) 10 ~>0 hence increasing * Al*
(2x+1)
3
(© +2:>2xy+y=6x—2:>2xy—6x=—y—2 Ml
-y-2 -1 -x-2
:>x=% So g (x):2x—6 o.e. Al
Domain 0 <x <3 B1
3
(d) Range fgis fg<2+5In3 M1, Al
@

(10 marks)




8(a) tan3x =tan(2x+x)= Hn7xgignx
1—tan2xtanx
ore.g. M1
tan 3x = sin3x _ sin(2x+ x) _sin2xcosx+cos2xsinx _ tan2x+tanx
T cos3x cos(2x +x) " cos2xcosx—sin2xsinx 1—tan2xtanx
2tanx ta
tan 2x + tan x 1—tan2x+ nx
1-tan2xtanx = 2tanx dM1
l-———tanx
l1-tan” x
2tanx :
1—tan2x+ anx _ 2tan x + tan x —tan’ x
_ 2tanx ; " 1-tan’x—2tan’x .
1—tan’ x Al
3tanx—tan’x ,
1-3tan® x
3)
b _ 3
®) M=25e0239—8:>tan39=25ec239—8
1-3tan” @ M1
= tan30 =2(1+tan> 39) -8
= 2tan’30-tan360-6=0 ore.g. = 2tan’30—tan30 =6 Al
(2tan36+3)(tan36-2) =0 = tan36 =—>, 2
2
3 dM1
tan30:—5:>30:...:>9=... or tan3f=2=30=..=>60=..
6=0.37,0.72,1.42 AlAl
(&)
Total 8
Question Scheme Marks
Number
6(a 3
@) (_fr, Oj BI
2
1)
(b) ’ _ 2 3sinx 2 3sinx
f(x)—(6cos x)e (2sinx)e MI1A1
f'(x) = (6v:os2 x)e“"“" —(2sinx)e™*
] _ dM1
:>(6(1—sm x)—23mx)(=0)
= 3sin’* x+sinx—3=0 oe Al
“4)
(c) -
sinx:l’“T‘/ﬁ:x:... M1
x=2.131 Al
2)
(7 marks)




7 (a)(i)
Shape | Bl
1
Vertex [ga, OJ Bl
y intercept(0,a) | Bl
(a)(ii)
Shape | B1ft
1
Vertex [Ea’ —bJ Blft
v intercept (O,a—b) Blfi
(6)
(b)
Attempts to solve —3x+a—-b=5x=>x=... Ml
== b ONLY Al
(2)
(8 marks)
Question Scheme Marks
Number
1(2) f(x). 9 Bl
1)
(b) 2
fg(1.5)=f( & ]:9—[ > ] Ml
2x1.5+1 2x1.5+1
135
16 Al
()]
(© 3 4 _3—x
g(x)=gg=e ()= MI Al
O<x, 3 Bl
3
Total 6




5.(a) %2—105m2x—24cos2x MI, Al
Y ”=—1Osin(2§]—24cos(2?ﬁj=—5\54-12 Al
=3
3)
(b) R=13 Bl
12
tanaz?:azawrtl.176 MI1A1
3)
(©) Sets —26sin(2x+1.176) =6 M1
sin(2x+"1.176")=—% Al ft
arcsin(—g’j—l 176
x= 123 =awrt 2.44 dM1, Al
)
(10 marks)
6 @) y=4x+32yx—2y=4x+3 y=4+1—ljy—4= 1
x—=2 x—2 x=2
= yx—4x=2y+3 11 M1
x—2=—n
y—4
S A £ BN P Y . R N S ) SN /O WP S L B
y—4 x—4 y—4 x—4
x#4 Bl
3)
(b) 4)(4x+23_|_3 0
F)=—2X=2 fFf)=4+—
(x) 4x+3 or ( ) 11 M1
-2 4+—-2
x-2 x-2
4x(4x+3)+3(x-2) 19x+6
= = dM1 Al
4x+3-2(x-2) 2x+7
3)
(c) Either x =1or y =38 Ml
(1, 38) Al
(2)

(8 marks)




Question

Number Scheme Marks
2
8y (2y+1 —2(4y —3)
L@ | & &) ; M1 Al
dy (2y+1)
d—y=7(2y+1) dM1, Al
dx 8y’+8y+6
@
(2y+1) 1
b Ay +4y—3= M1, Al
(b) | Sets 8y 18y +6 3:> vy +4y-3=0 ,
= Qy-102y+3)=0= y=7,x= aM1
P:(—l, l) only Al
2
@

(8 marks)




