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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

COMPILED BY SIR MUHAMMALD ABCULLAH SHAH
Surds- Rationalise The Denominator

1. Nov 2025 1H/Q17

27

Show that s can be written in the form @ — /b where a and b are integers.

Show your working clearly.

(Total for Question 17 is 3 marks)
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

COMPILED BY SIR MUHAMMAD ABCULLAH SHAH
2. Nov 2024 1H/Q17(b)

5

(b) Show that i{% 1 can be written in the form @ + b2 where a and &

are integers.

(3)
(Total for Question 17 is 4 marks)
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
3. June 2024 1H/Q17

++5

Show that 3 JE—, can be wrilten 1n the form a + v'rg where a and b are integers.

Show each stage of your working clearly.

(Total for Question 17 is 3 marks)
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

4. June 2024 1HR/Q17(b)

7
(b) Express m in the form ¢ + d where ¢ and d are integers.

Show your working clearly.

(3)
{Total for Question 17 is 4 marks)
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ECEXCEL IGCSE MATHEMATICS MCDULAR UNIT 1 - SURES
CCOMPILED BY SIR MUHAMMAD ABCULLAH SHAH
5. June 2022 1H/Q16

: 5 12
Without using a calculator, show that

ﬁ_l—(ﬁf:z\/ﬁ“z

Show your working clearly.

(Total for Question 16 is 3 marks)
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
6. June 2022 1HR/Q21

+8

Express ﬁ in the form p + \/3 where p and ¢ are integers.
2 -1

Show each stage of your working clearly.

(Total for Question 21 is 4 marks)
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

COMPILED BY SIR MUHAMMAD ABCULLAH SHAH
7. Jan 2021 1HR/Q15(b)

2 +
(b) Show that can be written in the form = Ja
632

where a and b are integers.
Show your working clearly.

(3)
(Total for Question 15 is S marks)
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
8. Nov 2020 1H/Q19

Without using a calculator, rationalise the denominator of

imcr\

Simplify your answer.
You must show each stage of your working.

(Total for Question 19 is 3 marks)
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

COMPILED BY SIR MUHAMMAD ABCULLAH SHAH
9. Jan 2020 1H/Q17(a)

(a) Show that (6+2v12) = 12(7 +443)

Show each stage of your working.
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
10. Jan 2020 1THR/Q13(b)

Given that y is a prime number,

.-:1+EJ\/;

(b) express in the form where a, b and ¢ are integers.
2 - J; c=y

(Total for Question 13 is 4 marks)
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
11. Jan 2019 1H/Q16(a)

+ V4b
(a) Rationalise the denominator of 2 where a 1s an integer and b 1s a prime number.
a—~4b
Simplify your answer.
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
12. Jan 2019 1HR/Q18

Show that

&2 can be written in the form n + vn , Where n is an integer.

Show your working clearly.

(Total for Question 18 is 3 marks)
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

COMPILED BY SIR MUHAMMALD ABCULLAH SHAH
Surds- Miscellaneous
13. June 2025 1H/Q15(a)

(\Er = i’wﬁ where £ is an integer.

(a) Find the value of &

14. Nov 2024 1H/Q17(a)

(a) Express /675 inthe form n+/27 where n is a positive integer.
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ECEXCEL IGCSE MATHEMATICS MCODULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH
15.Jan 2021 1H/Q18

Given that (8 —x )(5 +/x ) = y\/J—c + 21 where x 1s a prime number and y is an integer,

find the value of x and the value of y.
Show each stage of your working clearly.

(Total for Question 18 is 3 marks)

SN

&N/ EPA RESOURCES %A R ArEhs 1O
.ll IGCSE & A-LEVEL PREP RESOURCES

HUBE OF EXAM PREPARATION



ECEXCEL IGCSE MATHEMATICS MCLULAR UNIT 1 - SURDS

COMPILED BY SIR MUHAMMAD ABDULLAH SHAH
MARKING SCHEME

Surds - Rationalise The Denominator
1. Nov 2025 1H/Q17

17 2J7+2 y JT+3 27 +2 y ol T8 3 M1 for explicitly multiplying the numerator and
\ﬁ__?, ﬁ+3 o 'ﬁ_j ;ﬁ_3 denuminalurby\k"—+3 or—ﬁ—S
W1 +6:5fT+24f7 +6 M1 numerator correctly expanded and may Pe
-\E\E 3\5 Sﬁ 9 oe or simplified to at least 2 terms and denominator
: T &= correctly expanded and may be simplified to one
14+ ﬁ*ﬁ‘r Exﬁ* 6 oo term, this mark implies previous M1
7=9
4
20+8\E o ‘ ?+2xﬁ+3=—|0—4ﬁscurcleM0
-2 1-3 743
20++/448 o
=2

=2ﬁﬁ=6ﬁ= z\ﬁSG oe¢ or
f T ST =87 BT WG

—14-6:fT-2/7-6
or

~T7+9
— ) -
i &ﬁ or
2
—20- /448
2
Warking required ~10=-+112 Al dep on M2

SCBI for —10-4/112 gained with no method
marks awarded

SCB2 for —10-4+/112 gained if you would award
1* M1 but not second M1 (total 2 marks)

Total 3 marks

2. Nov 2024 1H/Q17(b)

()| 52 J2+1 5-2 21 3 | M1 for rationalising the denominator
= or % by multiplying numerator and
AZ=1 241 2=1 —2-1
denominator by \E+1 or —\E—l
eg M1 (numerator must be expanded to
3 +5-2-.2 542 +5-2-2 4 terms, denominator may be 4
5245 V2 J— I :'NE +5-2- -\@ terms which need to be all correct)

2_! oc or JE.’.JE-JE-]MU}T

Accept | in the denominator without
working

Working required 34442 Al or for statinga=3and b=4
dep on M2

Total 4 marks

EPA RESOURCES e B ARENA L/
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ECEXCEL IGCSE MATHEMATICS MCLULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

3. June 2024 1H/Q17

17 |+J§ X3+J§ seor 3 MI fnrl r?tinnalisingthc dcnc-rnina‘tur by
3_\5 3+~."5_ multip i{lﬂg numcra:;'a_r and denominator
1445 -3-45 by 3++/5(or =3-4/5)
A x— ¥ pe
e

Clas 5+34§+‘J§Jg oe or
9+345-35-55

M1 numerator correctly expanded and
may be simplified to at least 2 terms and
denominator correctly expanded and may

34454354455 be simplified to 1 term
0e or
9-455
3+ J§+3J§+5 .
9+35-35-5
8+5+35
—————ocor
9-5
3+45+5 e or
9-5
8+445
4
Working required 2+ Jg Al for 2+ -J'S_ from correct working
dep on M2
Total 3 marks
4. June 2024 THR/Q17(b)
' ® | 1e+H) 7(=2—+B) MI  for multiplying the numerator and _
cg 2-B)2 +.~ﬁ) D C—BY-2-03) denominator of the fraction by
Tl P 2443 or 2-43
14+ 73 14+73  14+73 M1  dep on previous M1
eg or or
> 442 3-3.03-3 4-3 1
_14-73 -14-743  -14-73
or or or
4-2f3+243+3 —4+3 il
Working required Ja7 + 14 Al dep on M2
SCBI for /147 + 14 gained with
no method marks awarded
SCB2 for +/147 + 14 gained with
1** M1 awarded
Total 4 marks
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ECEXCEL IGCSE MATHEMATICS MCLULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

5. June 2022 1H/Q16

16

12 XJE+|M 12 X—Jf—l
Jo=T AREL A=l =2
and

4~/§or 2~/§or 32 oe

3 | MI for showing a correct method
for rationalising the denominator

and dealing with (\/f)‘

E.g 12v2+12-4{2or 842 +12
IZ\EHZ—Z 8 or
1242 +12-4/32 oe

M1 dep expression must be in surd
form

E.g,IZﬁ(+12)—4\/_=8ﬁ(+l2}=2 ’42x2(+12)=’m(+|2) Shown Al dcp on M2 ibrshm\’ing “‘()Tkiﬂg
to given answer (they may dismiss
or the +12 and just deal with the surd
1242(+12) - 248 = 64/8(+12) - 24/8 = 4+/8(+12) = 24 x8(+12) =2432(+12) part for this stage)
or
1242(+12) - 32 =344 x 2(+12) - 32 =2432(+12) oe
Note
8ﬁ=2 4 x2 or 2416x2 or \[32x4 or J64x2
12\/5 =3-J4" %2 or 34/16x2or 4/32x9
Total 3 marks
6. June 2022 1HR/Q21
21 (ﬁ—l)’=2—ﬁ—ﬁ+l(=3—2~ﬁ) (B++8) (V2+1) 4 | Ml expand the denominator
(ﬁ_l)fx(,ﬁwf (accept 2-242+1 - must see
expansion) OR method to
rationalise using (+/2 +1)’
(3+48) (3+242) (V217 =242 -2 +1(=3-242) M et 3-24/2
= = on method to rationalise
(.3—2\/5) (‘3+2\/§_) T ey OR expansion of
B+ e g+ v (_ 3 ) (V2 -1) (accept 2-242 +1)
or 2
or (\/5+i) (accept
L 1Y = 2 2 31 (&
GZe D2 =252 2 31 ) 2+242+1)or
(2-12+1)
9+6:2+38+8 94124248  9+62+38+8  9+12./2+48 MI  dep on 2nd M1 -
e or or or rrect s s
o E ~ l | correct expansion of brackets
17+4+/288 Al orp=17, ¢=288
answer from fully correct
working with intermediate
steps of working seen
Total 4 marks
7. Jan 2021 1THR/Q15(b)
15 b Eg 3 M1  for rationalising the denominator by
2 6432 multiplying numerator and denominator
x or
5=3J2 6432 by 6+3+2 (or -6-3+2)
2 -6-32
6-32 —6-32
124642 M1  (numerator may be expanded or
or . 7
36182 + 1842 —18 denominator may be 4 terms which need
to be all correct)
124642 124642 124642
or - O —
18 63—(3ﬁ)_ 6 -9x2
2442 Al orforstatinga=2andbh=3
3 for 2+_;/i from correct working
dep on M2
Total 5 marks

EPA RESOURCES

IGCSE & A-LEVEL PREP RESOURCES

EXAM EXHd ARENA 19

HUB OF EXAM PREPARATION




ECEXCEL IGCSE MATHEMATICS MCLULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

8. Nov 2020 1H/Q19

19

6 x3+~ﬁm
1=l 33T
3-47_3-47

M1

6(3++7) 6(3+7) M1  (numerator may be expanded or
T 5 denominator may be 4 terms
which need to be all correct)
6(-3-v7) . 6(=3-+7)
3 +7 -2

9437

dep on M2
for 9+ 3xﬁ or 33+ ﬁ) from
correct working

Total 3 marks

9. Jan 2020 1H/Q17(a)

17 | (a) . 3 M1 for correct expansion of brackets showing four terms (need not
6x6+6x2‘ﬁ+‘6x3sfﬁ+{2x\|’]—2] be simplified)
36+|2J1_7+|2J1_°+4J_.,1’_ or
36+I2~f]_"+]"q'r_2+ 4x12) for the use of (a + by = a° + 2ab + b
or or
36+ z‘hﬁ + 24\& +48 for showing or stating \lr]E =2 qﬁ oe
or
36+ 2% 2443 +48
or
364 6x2x 2412 + 48
84+ 48,3 M1 (dep on MI)
Shown Al for fully correct working leading to given expression
10. Jan 2020 1HR/Q13(b)
b ; M1  for multiplying numerator and
3 le\g or 6+3,Jy ord—y ; plyng
9 ‘JJ_" 24 J;_ denominator by (2+ J}_'} or a correct
expression for the numerator or
denominator
6+3. 2 Al
4-y
Total 4 marks
11. Jan 2019 1H/Q16(a)
Question Working Answer Mark Notes
16 {(a) . b Lt V/_ i EJ; P 2\/5 M1  For multiplying the numerator and
ke a- J a+J a-zﬁxﬁz\/ﬁ"r denominator by a+~,/-'m or a+2\/l?
(.a +2vb )
{a - 2«/17}(.:: - 2«/!:)
Eg (a+ .\/_)((, ++J3b) MI  dep on M1 for correctly simplified
a’—4b denominator
2 . A~ 3 Al
M @’ +daJb+4b (“’ + 7‘\/_)
a —4b for 7
a” —4b a’ —4b
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ECEXCEL IGCSE MATHEMATICS MCLULAR UNIT 1 - SURDS

CCMPILED BY SIR MUHAMMAD ABCULLAH SHAH

12.Jan 2019 1HR/Q18
Question Working Answer | Mark Notes
18 S8 J8+2 Shown 3 M1 2 ‘/5 2
— ¢ — or or
J8-2 J8+2 o T T
V8(/8+2) 8+248 _8+4y2 Mi 2 241
84 4 4 =1 Aiw
=242 Al (dep on M2) Conclusion - need not state the
value of n
Surds- Miscellaneous
13. June 2025 1H/Q15(a)
5 @ 9 1 Bl anow 943
14. Nov 2024 1H/Q17(a)
17 (a) 527 1 |BlAllown=35
Do not accept 5 by itself
15.Jan 2021 1H/Q18
18 ez 40+8Jx — 5% —Jxix 3 M1  for a correct expansion with at
] 2 least 3 out of 4 terms correct oe
or 40+ 8\/;—5& —(\/;) or all 3 terms correct
or 40+8w/.;—5\/§—.\'
or 40+ 3/x —x
x=19 Al (depon M) forx=19
y=3 Bl fory=3
Total 3 marks
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