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Find The Missing Terms In The Sequence.4, 6, 10, 16, 24, 34, , 60, 76, _,
114Enter The Two Missing is a common type of puzzle that challenges your
pattern recognition skills and understanding of sequences. Sequences are
fundamental in mathematics, often used to develop logical thinking, problem-
solving abilities, and an understanding of numerical relationships. In this
article, we'll explore how to analyze, identify, and find the missing terms
in this particular sequence, providing a comprehensive guide suitable for
learners at various levels.

Understanding the Sequence

The sequence provided is:
4, 6, 10, 16, 24, 34, , 60, 76, , 114

At first glance, it appears to be a sequence of increasing numbers with some
missing terms. The goal is to determine the two missing numbers that fit
naturally into this pattern.

Initial Observations and Pattern Recognition

Step 1: Examine the given terms

Let's list the known terms with their positions:

| Position | Term |



Our task is to find the 7th and 10th terms.

Step 2: Calculate the differences between
consecutive known terms

Let's look at the differences between the known consecutive terms:

-6 -4=2
-10 - 6 =4

- 16 - 10 =6
- 24 - 16 = 8
- 34 - 24 =10
- 60 - 34 = 26
- 76 - 60 = 16

- 114 - 76 = 38
Notice that initially, the differences are increasing by 2:
2, 4, 6, 8, 10

But then there's a jump to 26, then 16, then 38, which suggests the sequence
might not be purely arithmetic.

Analyzing Patterns in the Sequence

Identifying a pattern in the differences

The early differences (2, 4, 6, 8, 10) resemble an arithmetic progression
increasing by 2. After that, the differences seem irregular:

- Jump from 10 to 26 (increase of 16)
- Then 16 to 38 (increase of 22)

This irregularity hints that perhaps the sequence combines multiple patterns
or is constructed from different rules.



Possible hypotheses:

- The sequence might be based on a quadratic pattern.

- It could be the sum of previous terms or follow a specific recursive
relation.

- The sequence might involve adding increasing or decreasing terms based on
certain rules.

Testing for a Quadratic Pattern

Sequences with quadratic patterns (second differences constant) often follow
formulas like:

an=An"2+Bn+ C

Let's test whether the sequence fits a quadratic pattern.

Step 1: Assign known terms and their positions:

76
114 |
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Note: We don't have the 7th and 10th terms yet.

Step 2: Calculate the first differences

| n | Term | A (Difference) from previous term |
B R | |
| 21 6] 6 -4=2]

| 3110 | 10 - 6 =4 |

| 4 | 16 | 16 - 10 = 6 |

| 51 24 | 24 - 16 = 8 |

| 6 | 34 | 34 - 24 = 10 |



| 8| 60 | 60 - 34 = 26 |
| 9| 76 | 76 - 60 = 16 |
| 11| 114 | 114 - 76 = 38 |

Observe that the differences are not consistent, but early differences
(2,4,6,8,10) are linear, indicating a quadratic pattern.

Approach: Use the Pattern of Differences to
Find Missing Terms

Given the initial differences increase by 2 (2, 4, 6, 8, 10), then jump
irregularly, perhaps the sequence combines an arithmetic increase with
additional modifications.

Let's analyze the differences more systematically.

Step 1: List the differences and see if they form a
pattern

| Between Term | Difference | Pattern? |
o FEREEEEEEEEEEE EEREEEREEE |
4 to6 | 2| +2 |
6 to 10 | 4 | +2 |

10 to 16 | 6 | +2 |
16 to 24 | 8 | +2 |
10 | +2 |
34 to 60 | 26 | +16 |
60 to 76 | 16 | -10 |

I

I

I I
I |
| 24 to 34 |
I I
I |
| 76 to 114 | 38 | +22 |

The early differences form an increasing sequence: 2, 4, 6, 8, 10,
progressing by +2 each time.

After the 5th difference, there's a jump to 26, which breaks the pattern.

Step 2: Focus on the initial pattern for the missing
terms

Since the sequence seems to build up with small incremental differences



initially, let's assume that the missing terms will continue this pattern.
From the known terms:

- Term 6: 34
- Term 7: ?

Assuming the difference between term 6 and 7 continues the initial pattern,
which increases by 2:

Last small difference before the jump is 10 (from 24 to 34). The next
difference could be:

- 12 (adding 2 to 10)

Thus,

Term 7 = 34 + 12 = 46

Check consistency:

Next, from term 7 to term 8:

- Known term 8 is 60.

Difference = 60 - 46 = 14

This continues the pattern of increasing differences by 2:
Differences:

-2, 4,6, 8, 10, 12, 14

So the differences are increasing by 2 each time, which suggests a quadratic
pattern.

Similarly, check the next difference:

Term 8 to term 9:

- 76 - 60 = 16

Difference = 16, which fits with the pattern.
Next, from term 9 to term 10:

- ?

Given the pattern, the difference should be 18:

Term 10 = 76 + 18 = 94



Finally, check the last difference:

Term 10 to term 11:

- 114 - 94 = 20

Difference

20, continuing the pattern.

Proposed Missing Terms and Sequence Pattern

Based on the above reasoning, the sequence of differences increases by 2 each
time:

| Difference | Value |

| between 1 and 2 | 2 |

| between 2 and 3 | 4 |

| between 3 and 4 | 6 |

| between 4 and 5 | 8 |

| between 5 and 6 | 10 |

| between 6 and 7 | 12 (assumed) |
| between 7 and 8 | 14 (assumed) |
| between 8 and 9 | 16 |

| between 9 and 10 | 18 (assumed) |
| between 10 and 11 | 20 |

Thus, the missing terms are:

- 7th term: 46
- 10th term: 94

Final Sequence with Missing Terms Filled

Putting it all together, the sequence becomes:
4, 6, 10, 16, 24, 34, 46, 60, 76, 94, 114

This sequence follows a pattern where the differences between successive
terms increase by 2 each time, starting from 2.



Summary of How to Find Missing Terms in a
Sequence

1. Analyze the known terms

Start by listing the sequence and identifying the known terms. Look for
patterns such as constant differences (arithmetic), constant second
differences (quadratic), or other relations.

Frequently Asked Questions

What is the pattern used to find the missing terms
in the sequence 4, 6, 10, 16, 24, 34, , 60, 76,
_, 1147

The pattern involves adding increasing even numbers to each term. Starting
from 4, we add 2, then 4, 6, 8, 10, and so on. The missing terms are 44 and
92.

How do you determine the next two missing terms in
the sequence 4, 6, 10, 16, 24, 34, , 60, 76, _,
1147

By analyzing the differences between terms, which increase by 2 each time,
the missing terms are calculated as 44 and 92 to maintain the pattern.

What is the common difference pattern in the
sequence 4, 6, 10, 16, 24, 34, _, 60, 76, _ , 1147

The differences between consecutive terms increase by 2 each time: +2, +4,
+6, +8, +10, then the missing differences are +12 and +14, leading to the
missing terms 44 and 92.

Can you explain the step-by-step process to find the
missing terms in the sequence 4, 6, 10, 16, 24, 34,
__, 60, 76, _, 1147

Yes. First, identify the pattern of increasing differences (+2, +4, +6, +8,
+10). Then, continue adding the next differences (+12 and +14) to the latest
known terms (34 and 76) to find the missing terms 44 and 92.



Why are the missing terms in the sequence 44 and 92,
based on the pattern observed?

Because the sequence increases by successive even numbers, starting with 2,
then 4, 6, 8, 10, and so on. Adding these to the previous terms yields the
missing numbers 44 and 92.

Is there a shortcut or formula to find missing terms
in similar sequences with increasing differences?

Yes. Recognizing the pattern of differences allows you to predict subsequent
terms by adding the next difference, often simplifying the process without
listing all intermediate calculations.

Additional Resources

Sequence Analysis

Understanding and deciphering numerical sequences is a fundamental aspect of
mathematical reasoning, logic puzzles, and pattern recognition. When faced
with a sequence such as 4, 6, 10, 16, 24, 34, , 60, 76, , 114, the
challenge lies in identifying the underlying pattern or rule that governs the
progression of terms. This article aims to dissect this sequence
comprehensively, explore various possible patterns, and ultimately determine
the missing terms with confidence.

Introduction to the Sequence

The sequence presented is:
4, 6, 10, 16, 24, 34, , 60, 76, , 114

At first glance, it appears to be a sequence of increasing numbers with
irregular gaps. The known terms help us analyze the pattern:

- Term 1: 4

- Term 2: 6

- Term 3: 10

- Term 4: 16

- Term 5: 24

- Term 6: 34

- Term 7: __ (unknown)
- Term 8: 60

- Term 9: 76



- Term 10:  (unknown)
- Term 11: 114

The key objectives are:
- To analyze the existing terms for patterns

- To determine the possible rule governing the sequence
- To identify the two missing terms

Analyzing the Sequence: Initial Observations

Differences Between Consecutive Terms

One of the most straightforward methods of sequence analysis involves looking
at the differences between consecutive terms:

| Term | Value | Difference from previous term |

| 11 4] -

| 2166 -4=2|

| 311010 - 6 = 4 |

| 4116 | 16 - 10 = 6 |
| 5124 |24 - 16 = 8 |
| 6 | 34 | 34 - 24 = 10 |
71 _ | 7]

| 8160 | 60 - =7 |
| 9176 | 76 - 60 = 16 |
| 10 | _ | ? |

| 11 | 114 | 114 - = ? |

From the differences, observe:

- The first differences are: 2, 4, 6, 8, 10
- The pattern appears to be increasing by 2: 2, 4, 6, 8, 10

This suggests the differences might be forming an arithmetic sequence of even

numbers, which indicates the sequence could be quadratic in nature (since the
second differences are constant).

Second Differences Analysis



Let's compute the second differences:

- First differences: 2, 4, 6, 8, 10

- Differences of the first differences: 4 - 2 =2, 6 - 4=2,8 -6=2, 10 -
8 =2

The second differences are constant at 2, which strongly suggests a quadratic
sequence.

Formulating the Quadratic Model

Given the second differences are constant at 2, the sequence can be modeled
by a quadratic function:

\[ T(n) = an™2 + bn + c \]
where \( T(n) \) is the nth term.

The second difference for quadratic sequences is always \( 2a \). Since the
second difference is 2:

\[ 2a = 2 \Rightarrow a = 1 \]
Thus, the sequence simplifies to:
\[ T(n) = n™2 + bn + c \]

Next, we can use known terms to solve for \( b \) and \( c \).

Using Known Terms to Find \( b \) and \( c \)

Let's plug in terms:
- For \( n=1 \), \( T(1) = 4 \):

\[ 1”2 + b(1l) + ¢ = 4 \Rightarrow 1 + b + ¢ = 4 \Rightarrow b + ¢ = 3 \quad
(1) \1]

- For \( n=2 \), \( T(2) =6 \):
\[ 4 + 2b + ¢ = 6 \Rightarrow 2b + ¢ = 2 \quad (2) \]

Subtract (1) from (2):



\[ (2b + ¢) - (b + c) =2 - 3 \Rightarrow 2b + ¢ - b - ¢ = -1 \Rightarrow b =
-1 \]

From (1):
\[ b + ¢ = 3 \Rightarrow -1 + ¢ = 3 \Rightarrow c = 4 \]
Therefore, the quadratic formula for the sequence 1is:

\[ T(n) =n™2 - n + 4 \]

Verifying the Formula Against Known Terms

Check the formula with known terms:

- \( n=3 \):

\[ 9 - 3 + 4 =10 \quad \checkmark \]
- \( n=4 \):

\[ 16 - 4 + 4

16 \quad \checkmark \]
- \( n=5\):

\[ 25 - 5+ 4

24 \quad \checkmark \]
- \( n=6 \):

\[ 36 - 6 + 4

34 \quad \checkmark \]
- \( n=8 \):

\[ 64 - 8 +

I
Il

60 \quad \checkmark \]
- \( n=9 \):

\[ 81 - 9 + 4 = 76 \quad \checkmark \]

- \( n=11 \):
\[ 121 - 11 + 4 = 114 \quad \checkmark \]

The formula perfectly models the sequence, confirming its correctness.



Determining the Missing Terms

Now, using the formula:
\[ T(n) =n"2 - n+ 4 \]

we can find the missing terms.

Finding the 7th term (\( T(7) \))

\[ T(7) =72 - 7+ 4 =49 - 7 + 4 =46 \]

First missing term: 46

Finding the 10th term (\( T(10) \))

\[ T(10) = 10”2 - 10 + 4 = 100 - 10 + 4 = 94 \]

Second missing term: 94

Final Sequence with Missing Terms Filled

Inserting the computed missing terms, the complete sequence becomes:

4, 6, 10, 16, 24, 34, 46, 60, 76, 94, 114

Summary and Key Takeaways

- The sequence follows a quadratic pattern, \( T(n) = n"2 - n + 4 \).
- The differences between terms increase linearly, indicating a second-degree

polynomial.

- The second differences are constant at 2, confirming the quadratic nature.
- Using known terms, the pattern was verified, and missing terms were

confidently computed.



Conclusion: Analyzing Patterns with Confidence

This detailed analysis exemplifies how understanding difference patterns,
particularly constant second differences, can unveil the underlying rule of a
sequence. Recognizing quadratic sequences allows for precise prediction of
missing terms, which is invaluable not only in mathematics but also in fields
like data analysis, computer science, and logic puzzles.

The missing terms in the sequence are 46 and 94, completing the progressive
pattern with elegance and mathematical rigor. Whether you're tackling similar
puzzles or designing algorithms, mastering sequence analysis based on
difference patterns is a crucial skill for logical problem-solving and
pattern recognition.

In essence, the sequence is governed by a quadratic formula, and with this
understanding, the two missing terms are confidently identified.
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