Further Maths _
N-Level Starter %9 Topic: Sums of Snuares amd Cubes (1)

10

Chanter Reference: Core Pure 1, Chanter 2 i
" . g 7
1. Find Y, r(r + 1)(r — 2), expressing your answer in a fully factorised form. (6)
2. Find ¥, (2r — 1), expressing your answer in a fully factorised form. (6)
2
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Solutions

1.
Express as sum of three series M1
Use standard results M1
%.‘!:{H-’l]: —]En{ar+l]-{1ar-—l]—n[.l:+]} Al
Attempt to factorise M1
Obtain at least factor of n(n+1) Al
éar#n + 1+ 2M3In=T) Al
2. Either
Express as a sum of 3 terms M1
Use standard sum results M1
E.lr#J'J + 12+ 1)=2n(n+1)+n Al
Attempt to factorise M1
Obtain at least factor of n and a quadratic Al
%.l:# n=-0{Zn+1) Al
Or
3 -4y, M1
r=1 r=I
Use standard result M1
%x]n[zn+]:|[4.lz+]}—4K:I-ar[.lz+]:|[1.lz+]} AL
Attempt to factorise M1
Obtain at least factor of n Al
%.lz# 2n=102n+1) Al
Y
%
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Further Maths _
Alevel Starter =, Topic: Sums of Squares ami Cubes (2) it
. . 2 Chanter Reference: Core Pure 1, Chanter 3 1
AC“V“!’ Wmﬁr\% mlnlﬂes
1. (@ (i) Expand (2r — 1)2. (1)
(i) Hence show that 7, (2r — 1)% = Zn(4n? — 1) (5)
(b) Hence find the sum of the squares of the odd numbers between 100 and 200. 4)

%
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Solutions

lai.
‘ (2r=1) =4r’ =4r +1 B1
laii.
S(2r-1) =4 -4 r+ ¥ M1
...——:‘us—%n+zl M1
- . Al
El =n B1
Result convincingly shown Al
1b.
Sum = { (100) = £ (50) lei'
=1166 650 A2
2
%
7
Content Created by Matthew Phuklaewkla for JethwaMaths ah%




Further Maths _
N-Level Starter % Topic: Sums of Squares and Cubes (2) Ll
.. 2 Chanter Reference: Core Pure 1, Chapter 2 i
Activity P minutes
1. Use the standard results for ¥,*_, r and Y."*_, 2 to show that, for all positive integers n, (6)

n_(6r% 4 2r +1) = n(2n? + 4n + 3).

2. Show that ¥"_,(r?2 — ) = kn(n + 1)(n — 1) where K is a rational number. 4)

2,
9
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Solutions

1. 1 ]
Er=r=Er-=-%Zr M1
At least one linear factor found M1
E(r‘:—rr=3:mr+1]12n+l—.!-I M1
...=%1H:r—1]1u—1| Al
2.
65 + 25r + T | M1
65 = n(n + 1)2n + 1) Al
2Xr=nn+1) Al
El=n Al
fi{z.ﬂ: + 4n + 3) M1
Obtain given answer correctly Al
£
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Further Maths _
Alevel Starter =, Topic: Sums of Squares and Cubes (4) f
. . 2 Chapter Reference: Core Pure 1, Chapter 2 1
Activity P minutes
1. Use the standard results for Y.7'_; , ¥:7=; v and X.7'_; > to show that, for all positive integers n, (6)

n_1(8r3 —6r? 4+ 2r) =2n3(n+1).

2. Use the standard results for ¥"_, r3 and }.7*_, r2 to show that, for all positive integers n, (5)

n@d+r?) = 1—12n(n +1)(n+2)(3n+1).

%
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Solutions

1.
8Tr — 6XF + 2L r M1
8T = 2n'(n + 1) Al
65F = n(n + 1)2n + 1) Al
2Z2r=n(n+1) Al
Efz]{ﬂ + 1) M1
Obtain given answer correctly Al
2.
x r] + X rz M1
57 = Lo + 1@n + 1) Al
6
EI 2
Er=—nn+1) Al
4
Lo + D+ 2)Gn + 1) ML
12
Obtain given answer correctly or complete verification Al
2
%
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Further Maths _
Alevel Starter % Topic: Sums of Squares aml Cubes (3) it
. . ? Chapter Reference: Core Pure 1, Chapter 2 1
Activity Phahs minutes
1. Find ¥7_,(3r% — 3r + 2), expressing your answer in a fully factorised form. (7)
2. Evaluate Y229, 3. 3)

%
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Solutions

1.
Express as sum of 3 series M1
Use standard series results, at least 1 correct M1
Two terms correct Al
sa(n+1){2n+1) ?'.lrl{n + 1)+ 2n Al
Obtain factor of n M1
aln® +1)
Allow Al for — A2

2(2n" +2)

2.
State correct value of Sa155 or S0 Bl
Subtract 315:] Sm{] [ or SH“ or Sw :l M1
084390625 — 25502500 = 958888125 Al

2
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