Lesson 6
Further A-Level Pure Mathematics: Corel
Series and Visual Proof

6.1 Test
Any solution based entirely on graphical
or numerical methods is not acceptable
Marks Available : 40
Question 1

[

The partitioning of the squares from the “sum of squares” proof is an illustration
that the sum of the first odd numbers is the square numiaéy,

n n
Prove this resultusing the standard results f@ 1 and Zr
1 1

[ 4 marks]



Question 2
Further A-Level Examination Question from June 2018, 1AL, F1, Q1
n n
Use the standard results foE r and 2 r? to show that, for all positive integems
r=1 r=1

4 n

r(r+3)=—(n+1) (n+b)

r=1 a

wherea andb are integers to be found.

[ 4 marks]



Question 3
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State and prove the result suggested by the diagram

[ 5marks]



The diagrams suggest the following relationship between triangular numbers,

Tn2=(n+1)2Tn_1—(n—1)Tn_1+n n>= 2
Prove this relationship by starting with the RHS and manipulating this into the LH

[ 5marks]



Question 5
Further A-Level Examination Question from May 2017. IAL, FP1, Q8

n n
(a)  Use the standard results fo r and )| r? to show that,
r=1 r=1
4 1
2(3r2+8r+3) = En(2n+5) (n+ 3)
r=1
for all positive integers

[ 5marks]

12

Given that )| (3r2+8 +3+k(27Y) = 352
r=1

(b) find the exact value of the constant

[ 4 marks]



Question 6

The first few terms of the chequered board sequence are shown in the photograg

(1) Find an expression for the number of small red squares if'ttegm
in this chequered board sequence.

[ 3marks]

(i) Find an expression for the cumulative number of small red squares in
the firstn terms of the chequered board sequence.

[ 3marks]



(i) Show that the cumulative number of small red squares in thea first
terms of the chequered board sequence, when thought of as being
unit cubes, can be assembled into a tower witlx 2 base and a
height that is the sum of the finstriangular numbers.

[ 4 marks]

(iv)  Now that you know such a tower can always be built, explain how the re
can be visually proven from the photograph at the start of this question.

[ 3marks]
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