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9(a) d=12 B1
n M1 | For use of sum formula to obtain a three
5(_8 + (” - 1) 12) > 2000 term quadratic inequality or equation
3n* —51-1000 >0
5+/25+12000 M1 | Dep for attempt at critical value(s) using
n= 6 their quadratic, may be using a
=191 calculator, so may be implied by a
' correct answer of 20.
n=20 Al
9(b)(i) r=3 2 | M1 For ar®=27 and ar® =243 with
an attempt to eliminate a to obtain .
Allow other valid methods.
9(b)(ii 26 2 1
(b)) 3 B1 for a=—or 37
27
nfww
9(c) Common ratio or » =sin & B1 o 1
May be implied by e.g. — or
1—siné
1-sin" @
1-sin8
—1<sin@<1 or [sing|<1 or B1 | Dep on previous Bl
—1<r<1 or|r<1
with no incorrect statements seen.
10(a) 1 . 1 (=0) B1 | For dealing correctly with cosec’er and
sin@  cosa sec’ & to obtain an expression in sin
and cosa only
tano =—1 B1 | For an equation in tan ¢, may be
or sina=-cos« implied by a correct solution.
o 2 | B1 for one correct solution
o= _Z or—0.785 B1 for a second correct solution and no
I extra solutions in the range.
o=— or2.36
4
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10(b)(1) cos2@+1—2sin@+sin’ @ M1 | For dealing with the fractions correctly
cos@(1—sin®) and expansion of (1-sin 6’)2
1+1-2sin@ M1 | Dep for use of identity, may be implied
——— or better .
cos@(1—sin6) 2(1-sind)
cosé(1—sinb)
2(1 —sin 9) M1 | Dep on previous M mark for
cosO(1—sind) simplification
A1l | Need to see this detail for Al
cos@ =2sect Need to have had @ in every
trigonometric ratio.
Alternative 1 (M1)
cos@ 1+sinf) 1-siné
X +
1-sin@ 1+siné cosd
cos@(1+sin8) N 1-sin® (M1) | Dep for use of identity
cos” 6 cos@
l+sind 1-—siné (M1) | Dep on previous M mark for
cosf cosf simplification
B (A1) | Need to see this detail for Al
cosf 2secd Need to have had & in every
trigonometric ratio.
Alternative 2 (M1)
(1 —sin? 9) +(1-sin g)z For dealing with the fractions and using
291 win2
cosd(1—sind) cos"@=1-sin" 6.
(1-sin&)(1+sind)+(1—sin 6’)2 (M1) | Dep for factorising 1—sin’ &
cos@(1-sind)
1+sin@+1-sind (M1) | Dep for simplification
cos@
(A1) | Need to see this detail for Al
cos 8 =2secd Need to have had @ in every
trigonometric ratio.
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10(b)(ii B1
()i cos3¢ =l
2
¢ =20°,100°,140° 3 | M1 for one correct solution of their
cos 3¢ = k using a correct order of
operations
Al for 2 correct solutions
Al for a third correct solution with no
extra solutions in the range
11 2x ) 3 2x
2x-3 —2In(x"+2 B1 for
dy = ( ) X’ +2 ( ) xt+2
dx (2 X — 3)2 M1 for differentiation of a quotient
dy 4 M1
When x=2, —y:——2ln6, -2.92 For —
. de 6 their d—y
Gradient of normal = 0.3428 dx
When x=2, y=In6 or1.79(176) B1
Equation of normal: M1 | Dep for equation of normal using
1 1 .
y—-In6=————(x-2) ————and their y with x=2.
- -
their their
dx
1
or In6=- X(2)+c
their &
dx
When x=0, y=awrt1.11 A1l | Must be evaluated.
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