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Abbreviations
awrt answers which round to
cao correct answer only
dep dependent
FT follow through after error
isW ignore subsequent working
oe or equivalent
rot rounded or truncated
SC Special Case
soi seen or implied
www  without wrong working
Question Answer Marks Guidance
1 (a) YcX or YcX only B1
YNZ=< or {}only B1
(b) @ (ii)
“/ B1
\ B1
AN
. 20 5 .
2 (i) R-—+= B3 B1 for each correct term — must be integers
X X
. 20 their (—20
(i) (3><32)+(——><4xj=16 M1 for (3><thel'r 32)+[&x4xj
X X
Al
Accept 16x°
3 () boc= ( 6} B1 may be implied by further correct working
-2
M1 for one correct attempt at using the modulus
4+y*=36+4
(ii) H+4=21 or —4u+24=71 B1 for one correct equation in & and A
u—4=-1 or 8u-8=41 B1 for a second correct equation in ¢ and A
leading to = ?, A= 3 oe DB1 | for both, must have both previous B marks
allow 1.33 and 2.67 or better
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Question Answer Marks Guidance
( 4445 ) e ( 2-5 ) Y—1=0 You must be convinced that a calculator is
not being used.

—2—5_\/2—52—44 5)(-1 . .
Y= ( I) : ( \/7) ( ’ I)( ) M1 for use of quadratic formula (allow one sign
2(4445) error), allow 5> =9—4/5

Al all correct
—(2- ++49-4 16+4 o S
¥ = ( \/g) \/9 5 416-+445 DM1 | for attempt to simplify the discriminant
2(4 +5 ) (minimum of 4 terms must be seen in
discriminant, 2 terms involving V5 and 2
constant terms)
~(2-45)+5
2(4+45)
_ 3+ Vs Al for 3445 or 3445 ignore negative
2(4++5) 2(4+45)  8+245
solution if included
3+45)(4-5 . . .
_ ( " I)( f) M1 for attempt to rationalise an expression of the
2(4+5)(4-5 +
( )( ) form GENNS as part of their solution of the
ctd-5
quadratic
7++/5 Must obtain an integer denominator
o2 Al
Final A1 can only be awarded if all previous
marks have been obtained
@) (1-cos®)(1+sech)
=1—cosf+ 1 _cosd M1 M1 for expansion and use of secf =
cos@ cosé cosd
=secl —cosfl consistently, allow one sign error
= L cos@
cos@
1-cos’ 6
= 7 DM1 | for attempt at a single fraction, dependent on
cos ¢ first M1
B sin’ @
cos@ Al
=sinftand WWW Al
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Question Answer Marks Guidance
Alternative method:
(1 — cos 9)(C059 + 1] M1 for attempt at a single fraction for second factor
cosd and use of secd =
1-cos* @ cos &
T oos DM1 | for expansion
.2
_sin 0 Al
cosd
=sinftand www Al
(ii) sinftan @ =sin @
sin@(tand—1)=0
tand=1, 0= %, allow 0.785 or better B1 for @ =% from tan@ =1
sinf=0, =0, n or 3.14 or better B1 for O =0 from sin® =0
B1 for @ == from sin@ =0
d( ; 1
—| e (4x+1)2
ety
1
1 1 . 1
=e3’“%x4(4x+1)2+363x (4x+1)2 B1 for 7’ (4x+1) 2 must be part of a sum,
1
r=—or2or l>< 4
2 2
1
B1 for se’ (4x+1)2 must be part of a sum, s is 1
or 3
2¢* 35 1
=—+3¢ (dx+1)2 B1 for all correct, allow unsimplified
(4x+1)2
e3x C3X
:—1(2+12x+3) DM1 | for —l(a+bx), dependent on first 2 B
(4x+1)2 (4x+1)2
marks , must be using a correct method,
o3 collecting terms in the numerator correctly
= —(12x + 5)
1 Al
(4x+1)2
. 1 L
(i) cos3x = > x= 5 or 0.349, 20°, M1 for correct attempt to solve the trigonometric
equation
allow 0.35 Al
(ii) B(E, 3) or (1.05, 3) , (60", 3) B1B1 | B1 for each, must be in correct position or in
3 terms of x= and y =
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Question Answer Marks Guidance
u 2 3
(iii) El —2cos3x dx = [x - gsm 3XL M1 for x + asin3x attempt to integrate at least one
9 9 term
Al for correct integration
n (n (2 3 .
==——|=—| =X— DM1 | for correct use of limits from (i) and (ii), must
319 (3 2 be i )
e in radians
27 \/5
=—+— oe or1.28
9 3 Al
@) lgy=x"1gh+lg4
lgh=10.21 B1 for 1gh =+0.21 may be implied
h=0.617 allow 0.62, 107 B1
lg4=0.94 allow 0.93 to 0.95 B1
A=8.71 allow awrt 8.5 to 8.9 B1
Alternative method
5.37 or 10°7 = 4b .
1259 or 10%! = 4p* B1 for both equations, allow correct to 2 sf
b3 — 1070.63 Bl
h=0.617 allow 0.62, 10" Bl
A=8.71 allow awrt 8.5 to 8.9 B1
(ii) x=15, x* =225 Mi for correct use of graph y = theirAd x theirb"*
lg y = Igtheird + (1.5 1gtheirb
y=2.93 ,allow awrt 2.9 or 3.0 or lgy =lginew ( gtheir )
Al
(iii) lgy=0.301, or 2= '8.71(0.617)x2 ’ M1 for correct use of graph to read off x*
2= theirA(theirb)x2 or
g2 = (Igtheirb) x* + g (theirA
x=1.74 , allow \/g orawrt 1.7, 1.8 Al ( ) ( )
2 1 1
@) y =§(3x+10)2 (+¢) B1 | forp(3x+10)2 where p is a constant
2 1 L
B1 | for §(3x +10)2 oe unsimplified
4
passes through (2, - gj , S0 c=—4 M1 | for attempt to find ¢, must have attempt to
integrate, must have the first B1
1
Al

y=§(3x+10)2 -4 oe
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Question Answer Marks Guidance
(ii) When x=35,
__2
y 3 B1
perpendicular gradient = -5 B1
M1 for attempt at the normal using their
perpendicular gradient and their y value (but not
4 5
y=—-—or——).
) 2 3 3
Equation of normal: y + 3° —5(x—-5) Al
> 5
When y = T3 DM1 | foruse of y= -3 in their normal equation to
get as faras x=...
x=520¢ Al
10 (@ Area: 20 =mx’ +xy B1
20 - x’
=— B1
X
P=2mx+2x+2y
O ir 4 2x 42 20 o M1 for attempt to use perimeter and obtain in terms
X of x only
40
=2x+— Al all steps seen, www AG
X
Alternative method:
20 =’ +xy Bl
P=2nx+2y+2x
= g(mz + xy) +0x M1 for attempt to use perimeter and write in
X x’ + xy
X
2 : 2 :
= ;(20) +2x B1 | for replacing mx” + xy with 20
— x4+ 40 Al all steps seen, www AG
X
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Question Answer Marks Guidance
. dp 40 : :
(ii) ——=2-— M1 for attempt to differentiate
dx X
When—=0, DM1 | for equating to zero and attempt to solve at least
as far as x* =
x=2y/5 allow 4.47, \20 Al
leading to P = 8\/3 , allow 17.9 Al
a’p .
) = P always positive so a Al for this statement or use of gradient inspection
.. either side of correct x
minimum
11 (a) (@) Distance = area under graph M1 for attempt to find the area, one correct area
seen ( triangle, rectangle or trapezium) as part of
a sum.
= 1275 Al
(ii) decelerationis 1.5 oe B1
(b) B1 for a straight line between (0,0) and (10,60)
BIFT | FT a straight line between (10, 60) and
10
(20, 90) , a displacement vector (3()} from their
(10, their60)
© @ e” is always positive or oe B1
(i) a=8e” M1 for attempt to differentiate, must be of the form
o2 _3 pe*', equate to 12 and solve.
2
t—llné ln\/E or llnl 5 Al i i 3
Sy > 5 Allow fractions equivalent to 5
(iii) 5= [zez’ + 6;]0'5 M1 for attempt to integrate to get ge*’ + 6¢
o Al all correct
=(2e+3)- (260'8 + 2’4) DM1 | for correct use of limits or considering distances
(: 8 436— 6.85 1) separately, ignore attempts at ¢
Al

=1.59, allow 1.58
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