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Level 3 Algebra - Surds - Answers

June 2013 - Question 13

Question Working Answer Mark Notes
13 @ |35 «3.5 45 1 B1 for 45
® 7 \.E +34/2 10 \.5 2 M1 for correct method to write \,% or \E in the form a xE or
sight of 7 V2 or342
Al cao
(© 1 5442 2 M1 for multiplying both numerator and denominator by a suitable
5_.2 " 23 expression, eg 5+ /2
Al cao
Jan 2014 - Question 15
15 (a) 36%3 6@ 1 Bl cao
(b) Q- \E Y2+ ﬁ y=4-3 1 2 M1 for correct method to expand
Al cao
(©) 1 NEY «ﬁ 2 M1 for multiplying both numerator and denominator by a suitable
2.3 N 6 expression. ez /3 or a multiple of +/3
Al % oe where a and b are both integers
Jan 2015 - Question 19
19 34 N;_E 4 M1 for multiplying both numerator and denominator by a suitable
2 expression, eg (5 +w"5 )
M1(dep) for eg (5+ 5)(5++4/5)=30+10+/5
or (5—+5)5+45)=20
oy 3041045
20
Al cao
June 2015 - Question 17
17 (a) |2=3+1 7 2 M1 for one term correctly evaluated
Alcao
(b) . = for multinlv; b'5+\h
25457 5(5 +47) 3 M1 for multiplying by St
6 6 M1 for 15(5+V7) or 75 + 1577 and 25 - 7 (= 18)
25+5V7 5(5+47)
Al — T/
Jan 2016 - Question 20
20 (a) V3 2 M1 for correct method to rationalise, eg multiplying by
15 % oe
E
Al ¥ oe
15
(b)(D) 342 4 Bl cao
. 5 M1 fOl‘L‘l“LOI'EJrE
() | L. L — w2z 32 8 18
22 32 6V2 M1 for use of a correct common denominator.
3+2 eg 632, 72
6v2 Al for % or equivalent answer in correct form.

SC B2 for equivalent rationalised answer.
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June 2016 - Question 12

12 (a) 28 1 BI1 cao
(b) 93 2 M1 for correct first step, eg 12v/3. 3v/3
Al cao
© 7-V3 3 MI1 for multiplying by %
23 M for 14 — 23 and 49 — 3
Al cao

Jan 2017 - Question 15

15 @ 3-V7 2 M1 for multiplying by 3V7 oe

2 =7
Al for %

b(i) 410 4 M1 for correct expansion of (/5 +~/2 Jor (+/5 —~+/2 )
or {(+f5 +/2) - (V5-V2)H(+5 +v2) + (5~
V20

Alfor(5+242 /5 +2)—(5- 242 /5 + 2)oe

or2J2 <2+/5
Al

.. 160 Bl ftin avb
(i1)

June 2017 - Question 19

19 3+45 3 | M1 for nultiplying by 220

3+5
M1 for 12+ 475 and 9 — 35 + 3v/5 - 5 or 2

4
Al3+45

Jan 2018 - Question 7

7 410 3 M1 for a correct expansion

eg V125 /8 =5 x/8 =125 x2 + /52 or
1000 — \/E —+/250 +-J1_0 allow one sign error

M1 for simplifying one term correctly to the form

av10 or aV5 V2 where a # 1

Al for 4410 (accept 240 )
OR

MI for 125 =55 or /8 = 24/2
MI for 445 x+/2
Al for 4410 (accept 2440 )
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June 2018 - Question 16

16 (a) By M1 for correct factorisation of x* — 172,
) ez (x- )X + )
M1 for finding a common denominator,
eg 5(x —1)(x + ) or (5x + 51)(x* —17)
M1 (dep M1) for correct method to combine fractions
o 3x-8y . 3x-8y ) 3x-8
Al e T o s G
. 3x-8y _ 3x-8y
5(x - %) 5x%- 57
(b) 3 \/E -1 M1 for correct method to rationalise,
: pvingy
eg multiplying by ﬁ oe
ML for 3p,/p —p and 2p or 6p,/p —2p and 4p oe
Al et or We 1
2 2 2
Jan 2019 - Question 8
5 2
8 @ 25 ML for (2v/5)* + (—V5)% or (2v5)* = 20 or (—V/5)" =5
Al cao
(b) —4 4+ 445 M1 for expanding (2v/5 + 2)(—V/5 + 3) to obtain 4 terms
with all 4 correct without considering signs or for 3 terms
out of 4 correct with correct signs
Al for —4 + 45
() z 2 MI for simplifying to /5 + 3v/5 oe
3 . . 20-10—1045
or rationalising to —————
L 20-5
Al for-oe
3
June 2019 - Question 18
18 (a) 23 2 M for correct substitution. eg ——
S 16-3v2
Al oe
®) 65 +6V7 2 M1 for multiplying by Zig oe
29 MI (dep M1) for 72 — 697 + 12V7 — 7 (= 65 + 6v/7) used as the
numerator
Al forser—&\'[7
29
Jan 2020 - Question 9
9 (a) 1 1 BI for X or 0.125
8 8
b /5 4
®) 2+95 MI for substitution, eg >
o i
L Cs+avs . 5+2vs
M1 for multiplying by Travs LA multiple of Srave
Al for a single fraction with surds resolved eg % @
Alfor2++5
(c) n=_t 3 M1 for correct first step. eg #(5 — 2n) =n
2e+l MI1 for isolating terms in 77 on one side of the equation
eg 2nt+n=>5¢
st
Al forn=——oe
2t+1
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Jan 2020 - Question 14

Question Working Answer Mark Notes
14 : 7 3 L =1
(a) . M1 fo1( = zv'EOI o
4\/2 B.Il f 4+2+1
ﬁ
Al for E
OR
, WD V21 VIe+Va+T
M1 for o or =
Ml for (VZ)* = 4 or (V2)?=2or (V2)° =4V2
Al for —=
. "
(b) 3 3 V20+V5
MI for multiplying by v'_ 01 a multiple of N
20+10+1U+5
Alfor——
20-5
Al cao
OR
M1 fo _§j§+¢g
MI for ﬁ
Al cao
Jan 2021 - Question 19
19 —21+ 145 . M1 for multiplying by - 2?
. M1 (dep M1) for correct expansion of the denominator, e 2L or
P Ct exps ator, eg ==
7(3-2+/5)
32615+ 6V5— (2v5)2
21+14\F
Al for [———o¢
Jan 2022 - Question 17
17 (a) 12+4y3 2 M1 for at least one of (v3)* = 3. (v3)’ = 3V/3.
(V3)*=9
Al oe
®) —4 3 M1 for 111ult1plyu1§ — b} = \JE oe or for multiplying
2-y5
o ( by o or f01 COlllbllllllE fractions.
24yE+2—45

R TPEN G|
Al for —2 —vBor—2 445 ori
Al cao
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June 2022 - Question 17

17

@

(b)

—3+43

11— V13

Bl forusing V12 =2v3ory/3V12=6

M1 for expanding bracket to obtain 4 terms with all 4 correct
without considering signs or for 3 terms out of 4 correct with

correct signs, eg 15 — 943 + 512 — 3v3V12

Alfor —3++/3
. X 1+/13
M1 for multiplying by v ¢
M1 for rationalising to % oe

11—/13

12

Al for

Jan 2023 - Question 14

14

(@

(®)

&l G

M1 for rationalising the denominator eg%

Al oe

M1 for writing both fractions over a common denominator eg
—1+y2 4 142 or —1+1+242
Rz | R)(1e) O (V1))
or for rationalising both fractions
1-2 . —-1-y2
) ) (-1-v2)

M1 for simplifying to ;Tf or 12, Ve

Al cao

June 2023 - Question 7

7

(@)

()

3

4(6 —V2)

1+4425

M1 for correct substitution. eg ——=— o0
2 12—25

=]

Al cao

3 M1 for reduction of surd. eg V32 = 4v2, V32 =2V8
or \f§= 2\}5

M1 for correct expansion of brackets,

eg 40 — 5v/32 + 8v/8 — /256

Al for 4(6 — v2) or 2(12 — V/8)
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Jan 2024 - Question 17

17 (a) —30+14/5 3 M1 for a partial expansion and a simplification of V5 X V5 =35
ez9-3V5-35+50ryV5(3—V5)=3v5-5
or for a full expansion of the expression

eg 9V5 — 3vE X V5 — 3vE x5+ V5 X5 x5

M1 for a full expansion and a simplification of v5 x v5=3,
eg 1445 — 65 X V5 or 9v5 — 15 — 3v5 x 5 + 5¢5

Al for —30+14V5 or 2(~15+7V5)

(®) 13 +5V7 3 M1 for multiplying by 37 oe
2 37
M1 for rationalising to %
Al for%ﬁ
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