4(a) log,,N=2=N=100 Bl
@
® | log, N=035t+2=N=10""" Ml
= N=10""x10" dM1
= N =100x2.24 Al
3)
) Rate of growth at 5 hours is ‘;—]:[ =100x1n2.24%2.24" M1
Allow an answer in the range 4530 to 4550 (bacteria per hour) Al
(2)
Total 6
5 (a) | 304(°C) Bl
@
it
Ml
(b) Shape or Asymptote
Fully correct Shape and Asymptote Al
o
(2)
(© | 144=280e "+ 24 =280c =120 Ml
Correct use of Ins = —0.05¢ = ln% =1t=16.95 dM1 Al
3)
%) (‘3’:[ =j—0.05x 280¢ Mi
%:—0.0541{—24):%:1.2—0.051{ M1, Alcso
3)
(9 marks)
9.a) | x=30¢  =6.06(mg) M1, Al
2)
®) | x=30e " +20e " =17.5(mg) * BI1*
¢y
(c) 306—0.2x(T+8) n 206—0.2><T -10 M1
(3e‘1'6 + 2)e‘°'” =1 Al
e-o_zT _ 1
3¢ 42
T=51n(3e‘1'6+2)=4.79 dM1, Al
“)
(7 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 (» 4
(b) Shape and position correct.
| Al
2)
(©) 2x*—5=xor2x 5= i or x = +5 or 2(2x2—5)2—5=x Bl
2 2
Full attempt to solve 2x* —x—5=0=>x =... exact M1
o 1+, /41 Al
4
3)
6 marks
Question Scheme Marks
Number
9 3si .
(@) M =(2+sec26)(cos@—sinf)
cos@+sinfd
3. . .
= sin 26 = (2+sec26)(cos @ —sin 6) (cos 6 +sin &) M1
or
= 3sinfcos@ = (2 +sec28)cos 28
=3 %sin 20 =(2+sec26)cos26 dM1
3.
= —sin26 = (2 +sec26)cos 26
2
3 Al*
= Esin2¢9 =2c0s20+1=3sin20—-4cos20=2%*
3)
(b) Way 1 using Rsin(2x —a) or Rcos(2x + «)
=R=V3+4=_.(5) or (a=)tan' (¢ or 3)=... Mi
=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
55in(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)




5 (a) f1(22)=2+5Inx=2=>hx=4=(x=) ¢’ M1 Al
?
6x-2 , 6(2x+1)-2(6x-2)
X)= = X)=
(b) |s=5_7=>8X (2x+1) M1 Al
, 10 . .
States (g'(x) =) = >0 hence increasing * Al*
(2x+1)
(&)
(© Sy =6x—2= 2 —bx=—y-2 Ml
_=y=2 1oy —x=2
:x_—Zy—ﬁ So g (x)_Zx—6 o.e. Al
Domain 0 <x<3 Bl
3
(d) Range fgis fg<2+5In3 M1, Al
?
(10 marks)
10@) (y=)10+k Bl
(i) e 10 or ok BI
k
x:% and y=k B1
3
®) kx—10+k=2k=>x=..0or “kx+10+k=2k=>x=... Ml
kx—10+k=2k=>x=... and —kx+10+k=2k=>x=... dM1
X, M or x... 10+k 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.
2 — — — —
k™ —k 30—0:>(k+5)(k 6) 0=£k=6 Al
So maximum £ is 6
3<k<6 Al
“4)
Total 10




