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
tane=—=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)
Ll 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
=6 =— Al
A =T=6 36
3
4-2log, x
(b) log, T=4-2log, x=T=6 M1
ST=6x6" dM1
1296
=T=— Al
x
3
(6 marks)
%‘:;Z%Z? Scheme Marks
1(a) B1, Bl
2)
(b) B1, Bl
)
© B1
@
(S marks)




Question

Number Scheme Marks
1(a) 2(1) 2(1) Y
f(1)=g| —2 |=4-| L
gf(1) g(3xl+lj [3x1+1} Ml
15
=— oe
1 Al
(2)
(b) f(x)...0 or f(x)< % B1
2
0,, f(x)< g Bl
(2)
© y= 2% =S3xy+y=2x=3xy-2x=—-y=>x(3y-2)=-y
3x+1
or M1
2y
x= :>3xy+x=2y:>3xy—2y=—x:>y(3x—2)=—x
3y+1
£ (x) = —
= (x) 2 —3x Al
2)
(d f7(x)=f(x) or f'(x)=x or f(x)=x
x 2x X 2x
" "_ r = =X
2-3x  3x+l1 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
2)
Total 8
5 (i) States x =2 Bl
\/ﬁsecx+2=0:>cosx=—73:>x=... M1
S5z
=— Al
=%
A
(i) | Attempts to use cos26 =1—2sin’6 M1
6sin 0 +10sind—3 =0 Al
sinf = %ﬁ —1.926...,0.2595...) = B =arcsin(...) M1
0=15.0°, 165° Al
)
(7 marks)




7 (a) sin 46 = 2 sin 26 cos 260 M1
=2(2sin0cos0)(1-2sin” 0 aM1
=4sinfcos O —8sin’ Ocos
Esiné’cose(4—85in2 0) Al

A3
(b) secxsin4x = 5sin’ xcotx
xcosxsinx(4—8sin2 x)zSSin3xcotx B1
COS X
+sinx = 4—8sin’ x =5sin’ xcotx
scos? x = 4sec x—8tan® x = Stan” xcotx M1
— 4sec x—5tanx—8tan x =0 * Al*
®)]
(0 Uses sec x=1+tan x Ml
— 4tan x+Stanx—4=0 Al
-5+
:>tanx=5_7\/@:>x:... dM1
= x = awrt 0.506, 2.08 Al
“
ol [ (7)) (10 marks)
Question
Number Scheme Marks
3(a) log,, D =1.04+0.38¢ = D = 10"
or M1
a=10"" or b=10"*
a=awrt 10.96 or b=awrt 2.399 Al
D =10.96x2.399° Al
(&)
(b) 45000="10.96"x"2.399"" =T =...
or Ml
log,,45000=1.04+0387 =T =...
awrt 9.51 Al
(2)
(©) D="10.96"x"2.399"? = D =..
or
log,, D=1.04+038x12=D=...
or Ml
350000 ="10.96"x"2.399"™ = ¢=...
or
log,, 350000 =1.04+0.38xt = 1 =..
D = awrt (£)400 000 = yes
or Al
t=awrt 11.9 = yes
(2)
(7 marks)




Qetion Scheme Marks
Number
3(a) _225-2
=TS M
log,, V' =0.05¢+2 Al
| (2)
(b) log,, V =0.05t+2 =V =10"""* M
a=100or b=1.12 Al
¥ =100x(1.12)'
<(112) Al
- (3)
(©) — =100XInL12X(1L12)"  (=11.33(1.12)"
d nl12x(L12) (=11.330.12)) BIft
; 50
100xInl.12x(1.12) =50=(1.12) =——
100In1.12 M1
50
(T =) log, 11(:‘—]=---
L 100In1.12 dMl
(T=)13
Al
(4)
(9 marks)
Bl
4.(a) f>-5 a
y=1£x) ,
Curve starting on negative x-axis and passing | M1
through positive y-axis, in quadrants 1 and 2 only.
y=f () .
(b) Shape and position correct.
| Al
2
2 2 x+5 x+5 2
(c) 2x°—=5=xor 2x" —-5= 2 or X = 3 or 2(2x2—5) —5=x Bl
Full attempt to solve 2x* —x—5=0=>x =... exact M1
JIC=1+\/ﬂ Al
4
3)
6 marks




Question

Number Scheme Marks
5(a) ; 0 Bl
mﬂﬂcu 200
19+¢
(1)
(b) dv  (19+e")x400e™" - 4000e" " x0.2¢"*
7 . MIAI
dr (19+ t:”"")
(2)
(c) (19+€"* )x400e™" = 4000e™" x0.2e" =0 =" =19 M1A1
(2)
(d) o _1g =100 (_ 147
¢ - 0.2 (F14.7-) M1
. 4000e™™MT . :
N= 191 T =458 8... = 459 squirrels dMIAT
(3)
(8 marks)
Question Scheme Marks
Number
8(a) 25=a+ —(5X =2+4b)(=25=a+10—-b)=2a=15+b* MIAT*
(2)
(b) 9=a+10+b=a=.. or b= __. M1
a=7, b=-8 ATA]
(3)
(c) X
3’ BIftB]
(2)
(d) 15=5x==2x"+5x" +4x=3=2x =5x" =9x+18=0 M1
2% =5x" —Ox+18 =(x+2)2x" - 9x+9) dMIAl
2_1’:—9_:’+9=D:::-x=§ (ignore x=3) ddM1
5%)
2 94 MIA]
(6)
a3

marks)




