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1 b 2 ) MI  for multiplying numerator and
3 x'Jr‘F or 6+3J_x_‘ or4—j Py )
24y 244y denominator by (2+4/y)
or a correct expression for the numerator
or denominator
643,y 2 Al
41
2 (a) N o5 5\? 3 M1 for correct expansion of brackets showing four terms (need not
636+ 6x212+6x2 12+(2x 1‘) be simplified)
or
36+12412 +124/12 +44/12412 or
or
36+12\/E+12\/E+(4><12) for the use of (a + bY> = > + 2ab + b°
or or
3642433+ 2443148 for showing or stating V12 =2+/3 ce
or
36+2x244/3 +48
or
36+6x2x2+4/12 +48
84+ 483 M1 (dep on M1)
Shown Al for fully correct working leading to given expression
3 18 V7-1 oML 18 N1
V741 V71 V741 V71
1 8(\5 -0 M1 Dep on M1 for a correct
g —— numerator and multiplying out the
7-1 . ying
denominatorto 7— 1 or 6
W73 W7 -3 Al Depon M2
Allow 3[ J7 —1)
Total 3 marks
4 b E.g. 3 M1  for rationalising the denominator by
2 64342 multiplying numerator and denominator
632 6+342 by 6+3v2 (or -6-3V2)
2 —6-32
6-32 —6-3\2
121642 Ml  (numerator may be expanded or
_—— or i - mav be ¢ i
361892 11842 _18 ;l(flgglgﬁlzgi elélta)x be 4 terms which need
2+6V2 124642 12462
or or —
18 62—(3\/?)2 6" —9x2
2442 Al  orforstatinga=2and b =3
2
3 for & from correct working
3
dep on M2
5 e.g. 40+ 8Vx —5\fx —Jxlx 3 M1  for a correct expansion with at
- ) least 3 out of 4 terms correct oe
or 40+8x —5vx *(\F) or all 3 terms correct
or 40+8Vx —5x —x
or 40+3yx—x
x=19 Al (deponMl) forx=19
y=3 Bl fory=3
Total 3 marks
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2= =2-2-42+1(=3-242)

Ge8) 2e1y
2= W2y

4 | M1 expand the denominator

(accept 2— 2«/E+ | - must see
expansion) OR method to

rationalise using (2 +1)

(3+J§) (3+242) W2-1=2-2-V2+1(=3-242) ML e 3—24/2
X - X method to rationalise
,-(272\/5)" (3+2«/’_7) O:F T OR expansion of
(V24D =242+ ‘+1(:3+‘ 2) W21y (accept2—2\ﬁ+l)
or N
or (\EH) (accept
] ~ . “1(=
2-DE2+D)=2-42+2-1(=1) 2e20Z 41 or
N2-nW2+1)
9+632+3V8+8 94124248 9464243848  9+1242+8 Ml deponZndML
eg or or or correct expansion of brackets
9-63/2+642-8 9-8 1 1
17 ++/288 Al orp=17,4=288

answer from fully correct
working with intermediate
steps of working seen

Total 4 marks

12 X\E+lor 12 X—JE—[
BN N S T Y

and

4\/501' 2J§01‘ 320e

%)

M1 for showing a correct method
for rationalising the denominator

and dealing with (\E )S

Eg 124241242 or 842 +12
1242 +12-248 or

124/2 +12-4/32 oe

M1 dep expression must be in surd
form

E.g 1242(+12)— 432 =842 (+12) = 247 x2(+12) = 24/32(+12)
or
1242(+12) = 24/8 = 6+/3(+12) = 24/8 = 4+/8(+12) = 2J/Ax8(+12) = 24/32(+12)

(U}

124/2(+12) =432 =344 x 2(+12) - 432 = 24/32(+12) oe

Note

8\/5:2 42 %2 or 2416 %2 or \[32x4 or \J64x2

1242 = 3347 x 2 or 3416x2 or 4/32x9

Shown

Al dep on M2 for showing working
to given answer (they may dismiss
the +12 and just deal with the surd
part for this stage)

Total 3 marks

\/g+4—(\/§—4)(: 8)and
Y5+ 4+ (V5-4) (=245 =4f)

(a+bYa-b)=a* -1
and

(B+4) - (f8—4p

W

M1 for correct substitutions into expression for
a+band a—b

or expand the expression to get o* —b*and
substitute into this expression.

S\Bx 4 oe

('8')(’%/87‘)01' 2048 or Iéxgor 32-bors \é?or

MI (dep M)

Al (dep both M marks)

Total 3 marks
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eg(AM )\fx +(4x) (= -\17). *A( oe

or (AM )WL W?X#Joe

or(mwf:)m(:ﬁ:ﬂoe

5 | M1 fora correct method to find
AM as a numerical value or
m algebraic form, must

have brackets or recover

Height oftuaugle eg\f(2r) —x*(= wx x\fj_) oe

or (X X X 7X$- oe
WL \[r i
or \I'IGZ—SZ(:\/?:NL_’:) oe

M1 fora correct method to find
height of equilateral
triangle HJK as a
numerical value or in
algebraic form

e tan MAJ = B2 e -

V17

or tan MAJ = m
SA17

M1 for correct values for the
correct angle (no algebra)
or for
tan MA4J 1s given
numerically in the range
0.9-0.91

M1

J68 1451

17

AL [31+J68

NEE)

Total 5 marks

10 12 3.2 3 M1 rationalise denominator — award for
eg V12 * 3 : S J3-2
\/:1 +2 -‘ﬁ -2 seeing multiplication by or
J3-2
~f3+2
~f3+2
M1 dep M1 correctly simplifying
/36 [17 Y ymg
(— )' i 6+ 2.\/1_ numerator and denominator.
or 0 4J3 or 6+4f (denominator could be 3 —4 or 1)
_6+48 Al dep M2 must be in correct form
(including \/4_8 )
allowa=—-6and b =
Total 3 marks
11 Vx—x=6+230e or x—x3=-6-23 M1  expanding bracket and collecting
terms. Condone one error
(allow —2+/9 or —2(x/3) for —6or 24/9 or 2(+/3)* for 6)
6+2 «,E —6-243 Al oemust be a correct fraction with
(x=) ﬁ 1 oe eg . J: irrational numerator and denominator
6+243) (J_ +1) 6+23)3+1) Ml (indep) Multiplying the numerator
(x=) ( D f—*— D or 5 oe or and denominator of their fraction by
3+l ceor showing 2 or -2 as the
((’ + 2‘/_) ‘/_) oe or denominator and multiplying the
( 1+ ,) ( J_ ) numerator by 3 +1 oe
( 6— 2\/_ ) 1443 ) or rationalising their denominator, so
( )(1 +I) oe long as it is of the form p+g+/3
- J bl
\ where p and g are non zero integers
(condone missing brackets provided
meaning is clear)
Working required 6+43 Al dep on MIAIMI with no errors seen

Total 4 marks
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12 (3 12 1 | Bl
O [ 5-18 1442 5-418 —1-42 3 M1 Multiplying numerator and denominator by 1+ 2
X or x oe
1-V2 1442 1-2 142
5364542 18 S_6-32+52 M1 Showing correct expansions (not necessarily as a
or or fracti
1id2 22 1 fraction)
—5+6+342-5y2
- 1~
NB:allow \/ﬁ or 3«/5 \/ﬁoré or \/6\/3
working required 1-22 Al dep on M2 (ie all stages of working must be
shown convincingly)
or for stating « =1 and » =2
Total 4 marks
13 23 B3+l 3 M1 for explicitly multiplying the
N * B+l or numerator and the denominator by NEES|
2J§x7‘/3_7] or ~/3-1
B 3
2x34243  6+23  6+243 MI dep on M1 (numerator expanded for 2
o1 or 1 or ————o¢ terms which need to be all correct and
B B - denominator may be 4 terms which need
2x3-243 06— 23 - —6— 23 to be all correct)
or o1 oe
-3+1 -3+1 -2
Working required 3443 Al allow /3 +3 (dep on M2)
Total 3 marks
14 134645 4 Ml  expression for ¥’
=) =
245-3
134645 24543 13465 —245-3 ML  dep on previous M1 showing a
= X or =X = correct product to rationalise the
2J5-3 24543 205-3 —25-3 X
2W5-3 2543 2W5-3 2453 denominator  (must be correct x%)
134645 245+3 994445 MI  dep on previous M1
eg = . [ N = T continuing the expansion of the
s S R product on the numerator and
ot denominator — maybe one of these
ca 13+645 y 25+3 _ 26+/5+39+60+185 forms or a combination of forms
T 53 24543 20-9
or
e 1%+6ﬁx 2W5+3 2605 +439+412(/5) +18\5
T af5-3 245+3 (245)2 -3
Working required 24 \/5_ Al deponMs3accepta=2,b=5
Total 4 marks




