
PATTERNS, SEQUENCES AND SERIES
Every question, eight papers

DBE  ·  National Senior Certificate  ·  Mathematics Paper 1

November 2021 - 2024 and May/June 2021, 2022, 2024, 2025

17 questions   ·   205 marks   ·   8 papers

Each question is a clip of the original DBE page. The wording, the mark
allocations and the diagrams are exactly as they were printed - nothing has
been retyped or redrawn. Only the blank answer space has been removed, so
work in a separate book.

How it is arranged

One chapter per topic, so you can work through a whole skill at a time.

Inside a chapter the questions run from fewest marks to most. That is an order
by size, not by difficulty: unlike the IEB, the DBE does not split its papers
into an easier and a harder section, and its marking guidelines carry no
cognitive-level tags. Nothing in these papers ranks one question as harder than
another, so this booklet does not pretend otherwise.

Contents

Quadratic number patterns 5 questions, 62 marks

9 to 17 marks each

Arithmetic sequences and series 5 questions, 74 marks

10 to 18 marks each

Geometric series, sigma and convergence 7 questions, 69 marks

6 to 14 marks each



Quadratic number patterns

Patterns whose SECOND differences are constant. The first differences are

themselves an arithmetic sequence, which is the key to everything here: it

gives the general term, it says where the pattern turns, and DBE likes

asking questions that cross between a pattern and its own differences.

5 questions   ·   62 marks

9 to 17 marks each



1. A quadratic pattern, a difference of 33, then adding m to every term
DBE NSC Paper 1  ·  May/June 2025  ·  Q3  ·  9 marks

2. Find b from the first difference, then the 60th term
DBE NSC Paper 1  ·  November 2022  ·  Q3  ·  10 marks



3. A pattern that turns, and where its terms start to fall
DBE NSC Paper 1  ·  November 2021  ·  Q3  ·  11 marks

4. 3 ; 7 ; 12 ..., then what must be added to reach 13 527
DBE NSC Paper 1  ·  May/June 2024  ·  Q3  ·  15 marks



5. When a term of the pattern equals a term of its own differences
DBE NSC Paper 1  ·  May/June 2021  ·  Q2  ·  17 marks



Arithmetic sequences and
series

A constant difference between terms. Finding the term, finding how many

terms, and summing them - and DBE often hides one of a, d and n so that

you have to get it from a sum before you can do anything else.

5 questions   ·   74 marks

10 to 18 marks each



6. A linear pattern, its sum, and a sigma expansion
DBE NSC Paper 1  ·  November 2021  ·  Q4  ·  10 marks

7. Twenty terms, then seventy-five, and the term that had to change
DBE NSC Paper 1  ·  November 2024  ·  Q2  ·  14 marks



8. From the 7th term to the number of terms, then the first forty
DBE NSC Paper 1  ·  May/June 2022  ·  Q2  ·  16 marks

9. T91 and S91, then a quadratic pattern from three differences
DBE NSC Paper 1  ·  November 2023  ·  Q2  ·  16 marks



10. An athlete's weekly kilometres as an arithmetic series
DBE NSC Paper 1  ·  May/June 2025  ·  Q2  ·  18 marks



Geometric series, sigma and
convergence

A constant ratio between terms. The sum of n terms, sigma notation read

forwards and backwards, and the one case that has no equivalent in the

arithmetic chapter: when the ratio is between -1 and 1 the series

converges and has a sum to infinity.

7 questions   ·   69 marks

6 to 14 marks each



11. Find x, show the sum formula, then the sum to infinity
DBE NSC Paper 1  ·  November 2021  ·  Q2  ·  6 marks

12. The general term, then which term of the series equals 15 625
DBE NSC Paper 1  ·  May/June 2021  ·  Q3  ·  9 marks



13. Does it converge? Then k from a sigma that comes to 29 520
DBE NSC Paper 1  ·  May/June 2024  ·  Q2  ·  9 marks

14. k from a sum of 98 301, then a geometric and an arithmetic together
DBE NSC Paper 1  ·  November 2023  ·  Q3  ·  10 marks



15. Circles inside circles, and the series their radii make
DBE NSC Paper 1  ·  November 2024  ·  Q3  ·  10 marks

16. The 10th term, then the values of t that let it converge
DBE NSC Paper 1  ·  May/June 2022  ·  Q3  ·  11 marks



17. r from the 6th term, then how many terms reach 114 674
DBE NSC Paper 1  ·  November 2022  ·  Q2  ·  14 marks



Index by paper
Every patterns and sequences question in each paper, and where it sits in this booklet.

May/June 2021 2 questions, 26 of 150 marks
Q2 When a term of the pattern equals a term of its own differences 17 marks p5

Q3 The general term, then which term of the series equals 15 625 9 marks p11

November 2021 3 questions, 27 of 150 marks
Q2 Find x, show the sum formula, then the sum to infinity 6 marks p11

Q3 A pattern that turns, and where its terms start to fall 11 marks p4

Q4 A linear pattern, its sum, and a sigma expansion 10 marks p7

May/June 2022 2 questions, 27 of 150 marks
Q2 From the 7th term to the number of terms, then the first forty 16 marks p8

Q3 The 10th term, then the values of t that let it converge 11 marks p13

November 2022 2 questions, 24 of 150 marks
Q2 r from the 6th term, then how many terms reach 114 674 14 marks p14

Q3 Find b from the first difference, then the 60th term 10 marks p3

November 2023 2 questions, 26 of 150 marks
Q2 T91 and S91, then a quadratic pattern from three differences 16 marks p8

Q3 k from a sum of 98 301, then a geometric and an arithmetic together 10 marks p12

May/June 2024 2 questions, 24 of 150 marks
Q2 Does it converge? Then k from a sigma that comes to 29 520 9 marks p12

Q3 3 ; 7 ; 12 ..., then what must be added to reach 13 527 15 marks p4

November 2024 2 questions, 24 of 150 marks
Q2 Twenty terms, then seventy-five, and the term that had to change 14 marks p7

Q3 Circles inside circles, and the series their radii make 10 marks p13

May/June 2025 2 questions, 27 of 150 marks
Q2 An athlete's weekly kilometres as an arithmetic series 18 marks p9

Q3 A quadratic pattern, a difference of 33, then adding m to every term 9 marks p3



Index by topic
A question appears under every topic it uses, so it can be found even when it is filed in another chapter.

Quadratic patterns and second differences 6 questions
1. A quadratic pattern, a difference of 33, then adding m to every term p3

2. Find b from the first difference, then the 60th term p3

3. A pattern that turns, and where its terms start to fall p4

4. 3 ; 7 ; 12 ..., then what must be added to reach 13 527 p4

5. When a term of the pattern equals a term of its own differences p5

9. T91 and S91, then a quadratic pattern from three differences p8

Finding the general term Tn 6 questions
1. A quadratic pattern, a difference of 33, then adding m to every term p3

2. Find b from the first difference, then the 60th term p3

3. A pattern that turns, and where its terms start to fall p4

4. 3 ; 7 ; 12 ..., then what must be added to reach 13 527 p4

5. When a term of the pattern equals a term of its own differences p5

12. The general term, then which term of the series equals 15 625 p11

Arithmetic sequences and series 7 questions
4. 3 ; 7 ; 12 ..., then what must be added to reach 13 527 p4

6. A linear pattern, its sum, and a sigma expansion p7

7. Twenty terms, then seventy-five, and the term that had to change p7

8. From the 7th term to the number of terms, then the first forty p8

9. T91 and S91, then a quadratic pattern from three differences p8

10. An athlete's weekly kilometres as an arithmetic series p9

14. k from a sum of 98 301, then a geometric and an arithmetic together p12

Geometric sequences and series 7 questions
11. Find x, show the sum formula, then the sum to infinity p11

12. The general term, then which term of the series equals 15 625 p11

13. Does it converge? Then k from a sigma that comes to 29 520 p12

14. k from a sum of 98 301, then a geometric and an arithmetic together p12

15. Circles inside circles, and the series their radii make p13

16. The 10th term, then the values of t that let it converge p13

17. r from the 6th term, then how many terms reach 114 674 p14

Sigma notation 4 questions
6. A linear pattern, its sum, and a sigma expansion p7

13. Does it converge? Then k from a sigma that comes to 29 520 p12

14. k from a sum of 98 301, then a geometric and an arithmetic together p12

16. The 10th term, then the values of t that let it converge p13

Convergence and the sum to infinity 4 questions
11. Find x, show the sum formula, then the sum to infinity p11

13. Does it converge? Then k from a sigma that comes to 29 520 p12

15. Circles inside circles, and the series their radii make p13

16. The 10th term, then the values of t that let it converge p13



Summing the first n terms 7 questions
6. A linear pattern, its sum, and a sigma expansion p7

7. Twenty terms, then seventy-five, and the term that had to change p7

8. From the 7th term to the number of terms, then the first forty p8

9. T91 and S91, then a quadratic pattern from three differences p8

10. An athlete's weekly kilometres as an arithmetic series p9

11. Find x, show the sum formula, then the sum to infinity p11

17. r from the 6th term, then how many terms reach 114 674 p14

Solving for n 5 questions
7. Twenty terms, then seventy-five, and the term that had to change p7

8. From the 7th term to the number of terms, then the first forty p8

9. T91 and S91, then a quadratic pattern from three differences p8

12. The general term, then which term of the series equals 15 625 p11

17. r from the 6th term, then how many terms reach 114 674 p14

A sequence modelling something real 2 questions
10. An athlete's weekly kilometres as an arithmetic series p9

15. Circles inside circles, and the series their radii make p13



Where these came from
So that "every patterns and sequences question" is a claim you can check.

Eight DBE NSC Mathematics Paper 1 papers were read end to end:
November 2021, 2022, 2023, 2024 and May/June 2021, 2022, 2024, 2025.

All 338 questions in them were classified. These papers are scans - they
carry no text layer at all - so the structure was rebuilt by reading them with
OCR, and then checked three ways: every paper adds back up to exactly 150, the
Afrikaans paper matches the English question for question, and the official
marking guideline, which IS ordinary text, agrees with the marks read off every
question.

DBE publishes an official marking guideline for every one of these papers. The
companion file "CAPS_P1_Sequences_Solutions.pdf" carries the guideline for each
question here, in the same order and under the same numbers.
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