uestion
@ Scheme Marks
Number
8(a) 25=a+—(5x=2+b)(=25=a+10—b)=a=15+b * MIAT*
(2)
(b) O=ag+10+b=a=... or b=_... M1
a=7, b=-8 ATA]
(3)
(c) 8 .
5 BIftB1
(2)
(d) 15=5x==2x"+5x"+4x=3=2x" =5x" =9x+18=0 M1
2%’ =5x" =9x+18=(x+2)(2x" -9x+9) dMIAI
. 3 .
2_1."—9:—1-9:[}:::::5 (ignore x=3) ddM1
[3 15]
22 MIAI
(6)
(13
marks)
Q}\]ﬁ?}i:? Scheme Marks
8 (i) States or uses cosec @ = Si:} 7 Bl
Uses both cosec @ = and sin28 =2sin@cosd M1
sin @
30056c9:8c039:>sin29:% Al
:>5=%arcsin(%)=awrt 0424, awrt1.15 M1 Al
(5)
. tan 2x — tan 70° __é _ane :_3
(i) D ndeend0s -3 = tan (2x-70°) n MI1 Al
3 o
. arctan [— §] +70 dM1
Correct order of operations x = 3
awrt 24.7° , awrt 114.7° Al
4)
(9 marks)




1%?;;%2? Scheme Marks
2.(a) | f()=4xI’+2x1"-12=—6 AND f(2)=4x2’+2x2°-12=28 M1
States change of sign, continuous and hence root Al
)
®) |4’ +2x"-12=0=x"(4x+2)=12 Ml
S 12 _ 6 = 6 Al
dx+2 2x+1 2x+1
(2)
=214 x, =1.2519 MI, Al
(© @ 2 N2+1 ) q., ’
i) | a=1.2934 B
3)
(7 marks)
Question
Number Scheme Marks
1(a) 2(1 2(1) Y
TREREY .
3x1+1 3x1+1
15
=— oe
2 Al
(2)
b 2
(b) f(x)...O or f(x)< 3 Bl
2
0,, f(x)< 5 Bl
(2)
(©) y=3511:>3xy+y=2x:>3xy—2x=—y=>x(3y—2)=—y
or M1
x= 2y =3xy+x=2y=3xy-2y=-x=y(3x-2)=—x
3y+1
f! =
= (x) 52 3x Al
(2)
(d) £ (x)=f(x) or f'(x)=x or f(x)=x
w_ X "_ 2x or " X "=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=0 1 Al
'3
()
Total 8




Question Scheme Marks
Number
8(a)( b
@0 (—, a] B1B1
2
(i) 0,a-b) B1
b-a a+b
,0| and ,0
(i) ( 2 ] [ 2 ] BIBI
(6))
(b)
B1B1
@)
() —x—1=2x+a-b,x=-3=2=—-6+a-b
or M1
x—1l=a+b-2x,x=5=>5-1=a+b-10
—x—1=2x+a-b,x=-3=2=-6+a-> dM1
and (Al on
x—1=a+b-2x,x=5=>5-1=a+b-10 ePEN)
a-b=8 N b |
=..or b=..
a+b=14 v © ddM
a=11, b=3 Al
@
(11 marks)
Question Scheme Marks
Number
5(a) (4=)8 Bl
(0]
(b) 16=10+"8"¢e " =>e ¥ =... M1
e ¥’ ="%":>—453=1n"%":3=... dM1
B =awrt0.00639 Al
3
1. (4
© IS B E AN O Mi
dt 45 \3
= —0.0505 Al
2)
@ The temperature has a (lower) limit of 10 °C
or
5=10+"8"e ¥ =>e™” =—“§" Bl
e.g. which is not possible or cannot be solved or you cannot find the log of a
negative number
a
(7 marks)




8(a) tan3x =tan(2x+x)= Hn7xgignx
1—tan2xtanx
or €.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 ta " 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
7.(a) States or implies that A4 =2 500 Bl
10000 = 2500¢ =8k =Ind=>k=... Ml
:>k=%]n4 or awrt 0.1733 Al
3)
(b) % = 60000x—0.6¢  =—1792 So decrease is 1790 M1, Al
2)
© | 60000 =2500¢" " Ml
2=c " 50.1733¢+0.6t=In24 =1 =... dM1
T=4.11 Al
3)
8 marks




Question

Scheme Marks
Number
2(a) 4sinfcost =2sin26 Bl
e.g. = 6sin® Ocot 20+ 25in 20 = (3-3c0520) 22 1 25in 20
b ‘ sin 26 MIA]
(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_::-.r=...
5 M1
x =awrt5.8° awrt84 2° ATAT
(3)
(? marks)
10(a)(i) (y=)10+k Bl
) x=% or y=k B1
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=... dM1
X, % or x...lO]:-k oe Al
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.
K2 —k—-30=0=(k+5)(k-6)=0=k=6 Al
So maximum £ is 6
3<k<6 Al
4)
Total 10




1. (a)

(b)

(©)

f(x)=2secx +6x—3
f(0.1)=-0.39 £(0.2)=0.24

States change of sign, continuous and hence root

Sets f(x) =0, uses secx = and makes x of 6x the subject

CcoSs X
= 6x=3- 2 :le— L
cosx 2 3cosx
. 1 1
1) x,=————=0.16..
@ x 2 3co0s0.15
x, =awrt 0.1629

(i) @ =0.1622

M1
Al

@
B1*

)
M1
Al
Al

&)

(6 marks)




