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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - ALGEBRAIC PRCCFS

CCMPILED BY SIR MUHAMMACD ABDULLAH SHAH
1. Jan 2023 2HR/Q19

Prove algebraically that, for any three consecutive even numbers,

the sum of the squares of the smallest even number and the largest even number 1s
8 more than twice the square of the middle even number.

(Total for Question 19 is 3 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - ALGEBRAIC PRCCFS
CCMPILED BY SIR MUHAMMACD ABDULLAH SHAH
2. Jan 2022 2H/Q18
Prove that when the sum of the squares of any two consecutive odd numbers is divided
by 8. the remainder is always 2
Show clear algebraic working.

(Total for Question 18 is 3 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - ALGEBRAIC PRCCFS

CCMPILED BY SIR MUHAMMACD ABDULLAH SHAH
3. Jan 2021 2HR/Q15

Prove algebraically that the product of any two odd numbers is always an odd number.

(Total for Question 15 is 4 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - ALGEBRAIC PRCCFS

CCMPILED BY SIR MUHAMMACD ABDULLAH SHAH
4. Jan 2020 2H/Q17

Prove that the difference between two consecutive square numbers is always an odd number.
Show clear algebraic working.

(Total for Question 17 is 3 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - ALGEBRAIC PRCCFS

CCMPILED BY SIR MUHAMMACD ABDULLAH SHAH
5. Jan 2020 2HR/Q25

N 1s a muluple of 5

Prove, using algebra, that 4> — B is always a multiple of 20

(Total for Question 25 is 3 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - ALGEBRAIC PRCCFS

CCMPILED BY SIR MUHAMMACD ABDULLAH SHAH
6. June 2019 2HR/Q17

The table gives information about the first six terms of a sequence of numbers.

Term number l 2 3 4 5 6
1x2 2x3 Ix4 4x5 5x6 6x7
Term of sequence
2 2 2 2 2 2

Prove algebraically that the sum of any two consecutive terms of this sequence is always
a square number.

(Total for Question 17 is 4 marks)
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - ALGEBRAIC PRCCFS
CCMPILED BY SIR MUHAMMAD ABDULLAH SHAH

MARKING SCHEME

1. Jan 2023 2HR/Q19

19 eg2nm2n+2,2n+4 i | Ml for 3 consecutive even numbers in
or2n-2.2n2n+2eclc algebraic form (any letter can be used)
eg M1 for the sum of the squares of the largest
(20 +2n+4 (=40 +4n" +16n+16=8n" + 160 +16) and smallest even numbers and adding or
oF the square of the middle even number

: ; 3 inli 9
A2n+2)F (= 2dn® +8n+4) =8n" +16n+8) muitghies by 2

(no need to expand or simplify for this
ar . , . mark)
22n+2) +8 (=24 +8n+3)+8=8n" +16n+16)

eg{2n) +(2n+4) =8n" +16n+16 Caorrectly Al depon M2 for use of algebra to show
and 22n+2) +8 =87 +16n+16 shown correct conclusion
or ) s

i g : (SCBI foreg(p+4y +pPor2(p+2) or
(2n) +(2n+4) =8n" +16n+16 2ip+ 25 +8)

and 2{2n+2)’ =8r" +16n+§

and 8 +16n+16~(8n" +16n+8) =8 (SCL for wee.of

cg{p+4}"*p"-‘ Ip:"—ll}_ﬂ-— 16

or 2 2
- . . and2p+2y +8=2p"+8p+ 16
(ZnY +(2n+4) =8n" +10n+16
and 8n° +16n+16=8n" + 160 +8+8=2(2n+2) +8 If the student shows this and also says “it is

true for all numbers, so it must be true for

or

22n+2) +8=8r" +16n+16 and even-mmpbers” on.or defins popet %, p 34
% ., = : = as even numbers, then this would gain

" +16n+16=4n +4n" +16n+16=(2n) +(2n+4) M2AL

Working required

Total 3 marks

2. Jan 2022 2H/Q18

18 eg (2n+ P+ (20— 17 3 M1  for seting up a correct algebraic
or expression (any letter can be used)
(Zn+ 1P +(2n + 3F oo must have intention to add (may
comge after expanding)
Egdn' +dn+ 1 +dn —dn + 1 Ml correct expansion of brackets and
or St + 2 cormect signs or a correct result.
or

dn’ v dn+ |+ 40+ 12n+9
or 80’ + 16n + 10
oe

egBxm+2 shown clearly Al conclusion dep on M2 for eg

8n°+ 2 and a suitable conclusion
{may be shown as a calculation/in
numbers). The conclusion must
be an mtention to show that the
result is a multiple of 8 and there
is 2 remaining.

fn® +160 +10 _
#
remainderof 2 or 10 -8 =2 or

o+ 20+ ? which shows a

W=rj + 2o+l remamder 2 oe
2 3
Bn 416n+!{l=":‘2””+__ oe
8 8

B +2In+ 1)+ 2 oe

Total 3 marks
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ECEXCEL IGCSE MATHEMATICS LINEAR 2H & 2HR - ALGEBRAIC PRCCFS

CCMPILED BY SIR MUHAMMACD ABDULLAH SHAH
3. Jan 2021 2HR/Q15

15 eg (2m+ 1 }2n +1) 4 M2  Product of 2 different odd numbers (in the
oreg (2m = 1)(2n +3) form 2n + k where k is odd).

Must have different letters/variables.

(M1 for the product of same or different odd
numbers where the variable is the same
cag(2n+ IW2n— Dor(2n+ 1{2n43) )
eg dmn+2m+ 2n+ | M1 dep M1 Muliplying out the two brackets
oreg 4n’ +4n+1 with odd numbers correcily.

oreg 4n’ -1
oreg 4n’ +8n+3
eg 2(2mn + m + n) = | therefore odd Proved Al dep M3 Factorising and a conclusion

or stating that the 3 leading terms are all
evien, hence result is odd.

Total 4 marks

4. Jan 2020 2H/Q17

17 eg.m—(n=1For(n+1¥-n 3 M1 for setting up a correct algebraic
expression (any letter can be used)

cgm-m+in-lorm+2n+ - M1 Correct expansion of brackets and
correct signs or a correct result

e.g. 2n -1 is always Al  deponM2foreg2n-1orln+|
odd af — (2n + 1) oc and n suitahle
conclusion

SCBI foreg (2n) — (2n - 1Y or
(2n+ 1P - {2n) ce
Total 3 marks

5. Jan 2020 2HR/Q25

(N+1Y= i,'N‘+ '—‘V | Ml

Gissbisaapend (NSTEwGRS N+ B L LD 7 g W BB T 2 1)
siiceio il b O I AN AN AN L IR o ML Must reach 4N cometly 2500
N=35z0¢ Al Dep. on M2. A correct conclusion
Therefore 4N = 20x (i.e. 20 *x™) following fully correct
working
........... ceereeenns] AN = 53 0c in both 4 and & _ B S ST OO . L
(5.\+|] —125.1*‘+I0:c+l:| Ml
| and (S = | Fef@Se -0 1) ekl s e s e e
252+ 10x + 1) - Al Dep. on M2. Subtraction of two
(25¢ — 10 + 1) correct brackets to reach 20 “x™
= 20
Alt: A7 - B = (A + B) (4 - B)
f”ﬂ 2Nand A - B=2 . | I B U (N | S R
_B=2Nx2=4N M1
N=5x0e Al Dep. on M2. A correct conclusion
Therefore 4N = 20x (1.e. 20*x™) following fully correct
working
Total 3 marks

6. June 2019 2HR/Q17

1 nmnm Samenee | | 4 | [ Asebracrepresentationof one ofthetwo
L consecutive terms 0 sequence

(Term n &1 =) !ru Thin+2)
nin+ 1) -:'_:n +1Hn+2)

1 i M1 Adding two consecuTive terms
sindinemsZ)=_dn+ 120+ 2)or

Satbinainf binandlopiedne Factorisation or muliplying out correctly 1o get to
Ml [plegpet
w4+ 1) shown Al Dep an M3

Total 4 marks
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