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l - 5 :' A . - A -
r :ﬂ;2 or Fv: =k oe 3 Ml (NB ll\Iot for M2 for
v F==) :
v A 6.5=—o0e
Constant of 4°
proportionality
must be a
symbol such as
k
.k o M1  For substitution of F and v into a
6.5=— ork=65=4"ork=104 3 N
42 correct formula
104 Al . k.
F=— Award 3 marks if F =—-1s on the
v Vv
answer line and the value of
k=104 is found
Total 3 marks
2 (v=)3rF+2x4t-5 M1 2 out of 3 terms differentiated
correctly
37°+8T-5=VOR3T>+87T-5-7=0 Al correct equation
a 8 N 2 3 s_17 M1 attempt to complete the square
AP+ ED-5 —8+4/8" —4x3x(=5-V P D a
3( 3 D (T=) 5 : ( ) OR use quadratic formula
= LXD H Sp—
OR3(T + 8 -3, (condone one sign etror in a. b
3 3 or ¢ and ft their quadratic with
nustake m a or b)
(condone + instead of £)
C a4y (4 vas s+ 124+1 121 M1 :_s1ghtlof this 111et110d mark
[ T+— } = l by J +— I=)———— implies the previous M1
3 L 3 6 R
’ (condone + instead of £)
(ft their quadratic with mistake
in a or b)
T= iilm 8231437 M1 (Coud(_wne + 11lst?ad qf:t) .
3 3 (I=) 6 (ft their quadratic with mistake
i aorb)
A+31+37 6 | Al acceptk=31andm=3
3
Total 6 marks
3 E.g 4 M1 for one correct relevant area
12 % 9 (=108) or (9 — 6) x x (= 3x)
Eg M1 (dep on M1) for 129 used correctly with another area
129—-108’ (=21) or or
‘108” + ‘3x” =129 for a correct equation (ft) with bracket(s) expanded
Eg M1 for a complete method
21" +(9—6) or
v 129-"108"'
] 9-6
7 Al Accept 7 cm
Total 4 marks
4 (@ | Ox+3)x+1)=27+2r+5x+5 3 | M1 for multiplying out two | M2 for at least 4 terms correct out of a
=2+ 7x+35)or brackets correctly at least 3 | maximum of 8 terms
( 3
terms correct
(x+DB-x)=—r"+3x—-x+3 6x% =237 + 6v — 2x7 + 15x — Sx2 +15 — 5x
(==x*+2x+3)or
3-x)2r+5)=-27+6x—5x+15
(==22+x+15)
E.g. M1 for at least 3 terms
[(22+Tx +5)(3 —x) =] correct out of a maximum of
203 =72 = 5x+ 62 + 21lx + 15 or 6 terms
[(—% +2x + 3)(2x + 5) =] or
¢ = 5%+ 10x + 4 + 6x + 15 or
for at least 4 terms correct
[(2x% +x+ 15)(x + 1) =] out of a maxinum of §
20 -2+ 15x+x* +x + 15 terms
Shown Al
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5 (a) -k 3 M1 oe & can be any letter (must be a letter and not 1)
»2
s— % ceork=045oe M1 implies first M1 if you see this stage
5=—nxsp 45
D
Working not required, so correct A= 0 4;5 Al e with 4 as the subject eg 4= 9 _
answer scores full marks (unless from 7 207
obvious incorrect working) (allow 4= i’) where k= 0.45 oe)
I
.. 0.45
(SC 1f MO scored then award B2 for 4+« ——oe)
r
6 2nr 4 M1  for a correct expression for S
TI2a+(21171}d]0e P o
2n n M1  dep on MI for setting up a correct
= 20— =4x-[2 - . <
B [20+(2n-1)d | =4x B [2a+(n-1)d] ce equation for S, =4 x S,
2a—d=4a—2doe M1 for a correct linear expression in a
and d
7 Al d
% (dep on M2) for %oe
Total 4 marks
7 10 5 5 M1  for a correct expression for the sum of
—)—(2 r (S, =)= (2a+1 r
(510 =) 2 (2a+9d) or (S )2(’“ +4d) oe or the first 10 terms (S10) or the first 5
a+7d =45 terms (S5) or a correct equation for the
8™ term
Take 9 as their 10 — 1 and 4 as their 5 —
1 and 7 as their 8 — 1
5 y Y relati a :
g(lrrﬁ)d) _ 4><E(2n+4n’) 08 M1  for a correct equation relating Sio and Ss
1= od M1  (dep on M1) for d in terms of @, or vice-
cga=zaocora= B o¢ versa (must be correct)
or a+7d=45 oe and eg 10a — 54 =0 oe or fora + 7d =45 oe and correctly
- reducing the equation relating Syo and Ss
10 5 ~ to an equation with one term in ¢ and
oreg 7(2(45* 7d)+9d) =4x 5(2(4-‘*7”')*4(’) oe one term in d eg 10a — 54 = 0 oe
or 5d =10(45 — 7d) oe .
or substituting a correct expression into
their correct equation to obtain an
equation in just d
eg a+7(2a)=450r d=6 or M1  (dep on M2) for a correct equation in
a0 or just a or for d = 6 or for a correct
70a—-35d =0 10¢—5d =0 method to eliminate a or ¢: coefficients
S5a+35d =225 + 10a+70d =450 — of a or d the same and correct operation
_ _ to eliminate selected variable (condone
(750 =225) (-75d =-450) liminate selected variable (cond
/ 1 arithmetical error)
3 Al Depon M3
Total 5 marks
8 4 2 6 M1  for finding the volume of
eg —ar +2(=—nar’) oe I =
<3 3 hemisphere
1 N2 | T I P M1 for finding the volume of the
eg 3 alkrykh — 3 arh(= gm (k> =1)) oe frustum
I 505 2 5 I P M1  for a correct expression for the
ez Ik =1) 3T o 3A I+ 30 volume of Solid A or Solid B
15,0 2 . (1 52 ) M1  for a correct equation using the
cg 3 hik 71)*?’7’ *é[gm h+§m oe volumes of Solid A and Solid B
\ (7 could be cancelled out)
eg h(k® —1)—6h=12r —2r oe M1  for simplifying to a point where
the /i terms are on one side
of an equation and other terms the
other side — must be correct
NB: note that simplest form was not required 107 Al 4 2
= Ar—2r
=7 oc eg 3
l - 21
3 3
Total 6 marks
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9 8tor £125/ 2 0e 5 M1 for differentiating one term correctly
) 25 Al for both terms correct
8¢ —125¢ " 0e or 8t ——-oe
o 125 M1 for equating their 8% at™oe or bt 125t oe to
—125¢72 =0 ¢ =)32=2 (= NS
§-125" =0 and (r=)3 3 (=25) zero and solving for 7 ie must have correct powers of #
and at least one correct coefficient and correct isolation
of r
> 125 M1 dep on previous M mark for substituting into s
4("2.5") +— ponp -
" gn
75 Al
Total 5 marks
10 () 3x 1 Bl allow3 xxorx x3
ft their “3” in (a)
11 1, 4 5 I s 4 5 6 M1  for setting up an equation with
eg kx 7 Arh= 3 Fror k XE”/ h= E’T’ volumes and some simplification
| 4 (minimum of 2 terms simplified)
or kx;;r‘}’lh :Eirl or kxh=4r
A7 M1  for finding / in terms of r and 4 1n
b= 2
= 2 1ts simplest form (may be seen at a
later stage)
41\ M1  for correct substitution into
eg =1 +( r J or /= Pythagoras’ theorem (accept
e ) N Ay
substitution of 1 =——)
7k
16 116 M1 t‘0r rearranging and removing the »
egl=r |+ orl=i ~ from the square root (may be seen
t k at a later stage)
VK +16
or/[=yr——
k
X 16 M1  for a correct expression for surface
eg ar| I+ = +1 area in terms of » and & with 77>
removed as a factor
Correct answer scores full marks (unless from redil+16 Al
obvious incorrect working) e T
Total 6 marks
12 2% and 5 M1 for writing 16* and 8 as a power
2% or (2% of 2 (or all as powers of 4,8 or
16)
n=x>+4x+3 oeor Al for writing » in terms of x
YH4x+3-n=0 correct expression implies first
M1
(n :)(A_Jrz)i 22 oeor M1 for a correct first step i
completing the square or using
(x=)-2£vn+1 the quadratic formula correctly
4+ [F_ax1x(3-n) ft their 3 term quadratic
(x=) oe
) 2
(x=)-2+~/a+loeor Al for con‘equ rearranging to ‘ulake
_ x the subject (must be positive
—A+ 47— Ax1x(3 -n) square root)
x= oe
) 2
Correct answer scores full marks (unless from (x=)-2+ fn+1 Al must be positive square root
obvious incorrect working) and n >3 Accept (x=)/n+1-20eand
3<n
Accept
—4+ J8 —4x1x(3-n)
(x=) oe
2
andn>3o0r3<n
Total S marks
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obvious incorrect working)

(x=)-2+n+1

and» >3

12 Lo Lo E 1, g N M1  for all as powers of 4 or 8 or 16
ALT 42,42 47 |18 8 16* . 16*
: 4, 3
and 42 and 8° and 164
n=x>+4x+3oeor Al forwriting » in terms of x
P4 +3-n=0 correct expression implies first
Ml
(n=)(x+2) 22 oeor M1 fora correct first step in ‘
completing the square or using
( x=)=2%~/n+1 the quadratic formula correctly
> = ft their 3 term quadratic
—4+ . 4 —4x1x(3-n) > quadra
(x=) oe
) 2
(x=)-2+m+loeor Al for correctly rearranging to make
. x the subject (must be positive
4+ 4 —4x1x(3-n) square root)
(x=) oe
) 2
Correct answer scores full marks (unless from Al must be positive square root

Accept (x=)n+1-20eand

A

3<n
Accept

—4+ (4 —4x1x(3-n)
x=) 3 oe

andn >3 o0r3<n

Total S marks




