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Section A (60 marks)
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(answer space continued on next page)
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2(b) (continued)
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5(a)

5(b)

5(c)
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6(a)(i)

6(a)(ii)
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6(b)(i)

6(b)(ii)

6(b)(iii)
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7

(answer space continued on next page)
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7 (continued)
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8

(answer space continued on next page)
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8 (continued)



12

© OCR 2023

9(a)(i)

9(a)(ii)

9(b)

9(c)
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9(d)(i)
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10(a)

10(b)
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Section B (15 marks)

The questions in this section refer to the article on the Insert. You should read the article before 
attempting the questions.

11 (a) Evaluate r
r

2

1

5

=

/ . [1]

 (b) Show that Euler’s approximate formula, as given in line 13, gives the exact value of  

r
r

2

1

5

=

/ . [2]

11(a)

11(b)
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12 With the aid of a suitable diagram, show that the three triangles referred to in line 26 have the 
areas given in line 27. [3]

12
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13 Prove that Euler’s approximate formula, as given in line 13, when applied to r
r

n 2

1=
/  gives exactly 

( ) ( )n n n
6
1 2 1+ +

. [4]

13
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14 Show that the expression given in line 33 simplifies to ( )lnr n n n
n1

24
13

12 1
6 5

r

n

1

. + +
+
+

=

/ , as given in 

line 34. [3]

14

15 The expression given in line 34 is used to calculate r
1

r 1

6

=

/ .

 Show that the error in the result is less than 1.5% of the true value. [2]

15
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s) 
must be clearly shown in the margin(s).
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