
O F F I C E  &  P R O D U C T I V I T Y  S O F T W A R E

Excel Fundamentals
The Grid, Cells & References  ·  Core Functions

Lookups: VLOOKUP, INDEX/MATCH, XLOOKUP  ·  Formatting

Tables & Structured References  ·  Charts & PivotTables

Capstone: A Personal Budget Tracker Workbook

Philip Osztromok

Generated with Claude

📊



2

Table of Contents
Excel Fundamentals — 10 Chapters

CHAPTER TITLE

Chapter 1 What Excel Is: Workbooks, Worksheets, Cells & the Grid Mental
Model

Chapter 2 Entering, Editing & Filling Data

Chapter 3 Cell References: Relative vs. Absolute ($ Locking) and Why It
Matters

Chapter 4 Core Functions: SUM, AVERAGE, COUNT/COUNTA, IF, and Nesting
Functions

Chapter 5 Lookup Functions: VLOOKUP, INDEX/MATCH, and Modern
XLOOKUP

Chapter 6 Formatting for Clarity: Number Formats, Conditional Formatting,
Cell Styles

Chapter 7 Sorting, Filtering & Excel Tables

Chapter 8 Charts: Choosing the Right Chart Type and Building One That
Communicates

Chapter 9 Basic PivotTables: Summarizing Data Without Writing a Single
Formula

Chapter 10 Capstone: Building a Personal Budget Tracker Workbook



3

Excel Fundamentals
Chapter 1 · What Excel Is: Workbooks, Worksheets, Cells & the Grid Mental Model

Every other chapter in this course assumes you already have one thing straight: Excel is not a
document you type into — it's a grid of independent, addressable storage boxes, each of which
can hold a value or a formula that calculates one. That distinction sounds small, but it's the single
idea everything else in Excel is built on top of. Get the grid mental model right in this chapter, and
formulas, functions, and PivotTables later on will feel like natural extensions of something you
already understand, rather than a pile of separate tricks to memorise.

What Excel Actually Is

A word processor like Word treats a page as a flowing stream of text — content pushes other
content down as you type. Excel works nothing like that. It treats its workspace as a fixed grid of
independent cells, each one identified by its own address, each one able to hold its own piece of
data completely independently of its neighbours. Nothing "flows" from one cell into the next
unless a formula explicitly says so.

That grid is the reason Excel can do things a word processor fundamentally can't: change one
number in one cell and have forty other cells — totals, averages, charts — instantly recalculate,
because those forty cells contain formulas that point at the cell you just changed rather than a
fixed copy of its old value.
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The Three-Level Hierarchy: Workbook → Worksheet →
Cell

Everything you do in Excel happens inside one of three nested containers:

LEVEL WHAT IT IS REAL-WORLD ANALOGY

Workbook The actual file you save ( .xlsx ). One workbook

can contain many worksheets.

A ring binder

Worksheet One tab inside the workbook, its own independent
grid of cells.

One page inside the binder

Cell A single addressable box on a worksheet, holding
one value or one formula.

One labelled compartment
on that page

This matters practically the moment a formula needs data from a different tab — a workbook
tracking "January," "February," and "March" as three separate worksheets can still have a
"Summary" worksheet whose formulas reach across and pull totals from all three, because a cell
reference can name which worksheet it's pointing at, not just which cell.
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Cell Addresses: The A1 Reference System

Every cell has an address made of two parts: a column letter (A, B, C… running out at Z, then
continuing AA, AB…) and a row number (1, 2, 3…, currently running to 1,048,576 in modern Excel).
The address B7  means "column B, row 7" — always column first, then row, never the other way
round.

You can see and change the currently-selected cell's address directly in the Name Box, just above
column A on the left of the formula bar. Typing an address into the Name Box and pressing Enter
jumps you straight there — useful once a worksheet grows too large to scroll through comfortably.

WHY LETTERS FOR COLUMNS, BUT NUMBERS FOR ROWS?

This is a historical convention, not a technical requirement — early spreadsheet software
(VisiCalc, then Lotus 1-2-3) settled on it and Excel inherited it. The practical benefit is that a
cell address like C12  is instantly distinguishable from a plain number, so a formula referring
to C12  can never be confused with the literal value 12.
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What Can Actually Live in a Cell

A cell holds exactly one of four kinds of content, and Excel decides which kind you meant based on
what you type:

Text — anything Excel can't interpret as a number, date, or formula. Left-aligned by default.

Numbers — plain values Excel can do arithmetic on. Right-aligned by default.

Dates — typed in a recognisable pattern (e.g. 7/28/2026 ) and silently converted to a special
date-serial number underneath, which is why dates can be added, subtracted, and sorted like
numbers even though they display as text.

Formulas — anything starting with = . The cell displays the calculated result, not the formula
text itself, unless you specifically ask to see the formula.

The fourth type is what makes Excel a calculator, not just a table. A formula always begins with an
equals sign:

Notice the second example uses a range — A1:A10  means "every cell from A1 through A10
inclusive." Ranges are how Excel lets a single formula operate on dozens or thousands of cells at
once, and they're the foundation Chapter 4's functions build on directly.

=A1+A2
→ adds whatever values are currently in cells A1 and A2
=SUM(A1:A10)

→ adds every value in the range from A1 down to A10
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Navigating the Grid Efficiently

Learning to move around a large worksheet without the mouse pays off almost immediately:

Arrow keys — move one cell at a time in that direction.

Ctrl + Arrow — jump to the last cell before a gap in that direction (the fastest way to reach the
bottom or edge of a data block).

Ctrl + Home — jump straight back to cell A1.

Ctrl + End — jump to the bottom-right corner of the worksheet's actual used range (not the
theoretical edge of the grid).

Tab / Enter — after typing a value, Tab confirms it and moves right; Enter confirms it and
moves down.

A CELL'S DISPLAYED VALUE IS NOT ALWAYS ITS STORED VALUE

A cell formatted to show 2 decimal places might display 4.50  while actually storing 4.4978

underneath — formatting only changes what's shown, never what's actually stored or
calculated with. This is a genuinely common source of "the totals don't quite add up"
confusion, and it's worth remembering the moment formulas start comparing or summing
formatted numbers in later chapters.
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Hands-On Exercises

EXERCISE 1

Open a new blank workbook. Using only the Name Box (no scrolling or arrow keys), navigate
to cell Z100 , then to AB4 . Explain in your own words what each part of both addresses refers
to, and why AB  comes after Z  rather than after A .

📄 View solution

EXERCISE 2

In a blank worksheet, enter the following into four separate cells: the text Total , the number
250 , today's date, and the formula =100+50 . Describe how each of the four cells displays

differently (alignment, appearance) and why, based on the four content types this chapter
covers.

📄 View solution

EXERCISE 3

Without opening Excel, work out on paper exactly which cells the range B2:D5  refers to (list
every individual cell address it covers), then explain what =SUM(B2:D5)  would actually add
together.

📄 View solution

file:///C:/lessons/solutions/exercises/excel1-1_challenge1.txt
file:///C:/lessons/solutions/exercises/excel1-1_challenge2.txt
file:///C:/lessons/solutions/exercises/excel1-1_challenge3.txt
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CHAPTER 1 QUICK REFERENCE

Hierarchy: Workbook (the file) → Worksheet (one tab) → Cell (one addressable box)

Cell address: column letter + row number, e.g. B7  — always column first

Four things a cell can hold: text, numbers, dates (stored as serial numbers), formulas (start
with = )

A range like A1:A10  means every cell from the first address to the second, inclusive

Fast navigation: Name Box (type an address), Ctrl+Arrow (jump to data edge),
Ctrl+Home/End (jump to A1 / used-range corner)

A cell's displayed value and its stored value can differ once number formatting is applied —
covered again in Chapter 6
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Excel Fundamentals
Chapter 2 · Entering, Editing & Filling Data

Chapter 1 covered what a cell can hold and how to get to one. This chapter covers what happens
once you're actually there — typing data in, changing your mind and editing it, and, most
importantly, getting Excel to extend a pattern for you across dozens or thousands of cells instead
of typing every single one by hand. That last skill, more than almost anything else in this course, is
what separates someone who fights their spreadsheet from someone who lets it do the tedious
part.

Editing a Cell You've Already Filled In

Once a cell has content, there are three ways to change it, and they behave slightly differently:

Just start typing — this replaces the entire existing content the moment you press a key.
Fastest option when the old value is wrong and you're replacing it completely.

Press F2, or double-click the cell — this puts you into edit mode, cursor placed at the end of
the existing content, so you can adjust just part of it rather than retyping everything.

Click into the formula bar (the wide input field above the grid) — identical result to F2, just
clicked into from a different location. Especially useful for long formulas, where editing inside
the narrow cell itself is awkward.

While in edit mode, Esc cancels whatever you've changed and restores the cell's previous content
— a genuinely useful undo-before-you-commit that many people don't realise exists until they've
already fought with Ctrl+Z instead.
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The Fill Handle: Excel's Most-Used Time-Saver

Select any cell (or range of cells) and look at the small solid square in the bottom-right corner of
the selection — that's the fill handle. Click and drag it, and Excel extends whatever you selected
into every cell you drag across. What it does with that extension depends entirely on what you
originally selected:

WHAT YOU SELECT AND
DRAG

WHAT AUTOFILL PRODUCES

A single plain number, e.g.
"5"

Copies "5" into every cell — no pattern to extend from just one value

Two numbers, e.g. "5"
then "10"

Continues the detected increment: 15, 20, 25…

A recognisable date, e.g.
1/1/2026

Increments by one day per cell: 1/2/2026, 1/3/2026…

A weekday name, e.g.

"Monday"

Continues the 7-day cycle: Tuesday, Wednesday…

A month name, e.g. "Jan" Continues the 12-month cycle: Feb, Mar…

A formula, e.g. =A1*2 Copies the formula down, but its cell references shift with each row
— covered fully in Chapter 3

Excel recognises weekday and month names, and simple numeric sequences, as built-in fill series
— you're not limited to plain numbers and dates. You can even teach it your own sequence (File →
Options → Advanced → Edit Custom Lists) if you regularly work with a fixed, repeating set of labels.

A SINGLE NUMBER DRAGS AS A COPY, NOT A SERIES — UNLESS YOU HOLD CTRL

Dragging one plain number (not two) copies it unchanged by default, which surprises people
expecting it to count up automatically. Holding Ctrl while dragging a single number's fill
handle flips this behaviour and forces a +1 increment series instead — worth remembering
the first time a dragged "1" fills a whole column with "1"s instead of "1, 2, 3…".
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Flash Fill: Pattern Matching From Examples (Ctrl+E)

AutoFill extends a mathematical or calendar pattern. Flash Fill solves a different problem entirely:
it looks at an example you type by hand next to your existing data, guesses the general rule behind
it, and applies that rule to every other row.

A typical use: column A holds full names like "Grace Hopper." In column B, next to the first row,
you type just "Grace" — the first name, typed out by hand as an example. Then either press Ctrl+E,
or start typing the first name for row 2 and let Excel suggest the rest in grey preview text, then
press Enter to accept it. Flash Fill infers "take the text before the first space" and applies that same
rule down the rest of column B automatically.

AUTOFILL EXTRAPOLATES A PATTERN; FLASH FILL INFERS ONE FROM AN EXAMPLE

The fill handle needs the pattern to already be mathematically obvious from the cells you
selected (a fixed increment, a known cycle like weekdays). Flash Fill works backwards from a
single worked example you provide and tries to reverse-engineer the underlying rule —
splitting text, combining columns, reformatting a date, extracting a domain from an email
address. It's far more flexible, but also less predictable: always check a couple more rows after
accepting a Flash Fill suggestion, since an unusual row (a middle name, a missing space) can
break the rule it inferred.
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Undo, Redo, and Deleting Content

A few habits are worth building early, since every later chapter assumes them:

Ctrl+Z (Undo) and Ctrl+Y (Redo) — Excel keeps a genuinely deep undo history, not just one
step back, so don't hesitate to experiment.

Delete key — clears a selected cell's content entirely, without entering edit mode first.

Backspace — if a cell is already selected (not in edit mode), Backspace also clears it; but once
you're already inside edit mode (after F2 or double-click), Backspace instead deletes just the
one character before your cursor, the way it would in any text field.
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Hands-On Exercises

EXERCISE 1

In column A, type the number 2  into A1 and 4  into A2. Select both cells and drag the fill
handle down to A10. Then, in column B, type just 2  into B1 and drag its fill handle down to
B10 (only one cell selected this time). Explain why columns A and B produce different results
even though both started with the number 2.

📄 View solution

EXERCISE 2

In column A, enter these four full names, one per row: "Ada Lovelace", "Alan Turing", "Grace
Hopper", "Katherine Johnson". In B1, type just "Lovelace" (the surname of the first name). Use
Flash Fill (Ctrl+E) to fill B2:B4 automatically. Explain what rule Flash Fill most likely inferred from
your one example, and what would happen if row 5 was just "Madonna" (a single name, no
space).

📄 View solution

EXERCISE 3

Type "Monday" into cell A1. Drag its fill handle across to G1 (7 cells total). Then click A1 again,
and this time hold Ctrl while dragging across to G1. Describe the difference between the two
results, and explain why Ctrl's effect on a weekday name is the opposite of Ctrl's effect on a
single plain number (from this chapter's own warning box).

📄 View solution

file:///C:/lessons/solutions/exercises/excel1-2_challenge1.txt
file:///C:/lessons/solutions/exercises/excel1-2_challenge2.txt
file:///C:/lessons/solutions/exercises/excel1-2_challenge3.txt
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CHAPTER 2 QUICK REFERENCE

Edit a cell: type to replace entirely; F2 or double-click to edit in place; Esc cancels an in-
progress edit

Fill handle: the small square at a selection's bottom-right corner — drag it to extend a
pattern

One number dragged → copies unchanged; Ctrl + drag flips this to a +1 series

Two numbers, a date, a weekday, or a month name dragged → continues the detected
series automatically

Flash Fill (Ctrl+E): infers a text-transformation rule from one typed example, then applies it
to the rest of the column

Delete clears a selected cell instantly; Backspace only does the same when the cell isn't
already in edit mode
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Excel Fundamentals
Chapter 3 · Cell References: Relative vs. Absolute ($ Locking) and Why It Matters

Chapter 2 promised this chapter would explain why a formula's cell references "shift with each
row" when you drag it down — and that shifting behaviour is exactly what this chapter is about. It
turns out that shifting isn't always what you want, and Excel gives you a precise way to control it,
one dollar sign at a time. Get this concept solid now, because every function in Chapter 4 onward
depends on you being able to predict exactly what a formula will look like after it's been copied.

Relative References: The Default Behaviour

Every reference you type — A1 , B7 , C12  — is relative by default. A relative reference isn't
really stored as "cell A1" at all; it's stored as something closer to "the cell two columns left and one
row up from wherever I am." Copy or fill that formula somewhere else, and it re-applies that same
relative offset from its new position.

This is exactly the behaviour you want almost all the time — a "double this row's value" formula
genuinely should look at that row's input, not always the same fixed cell.

Typed into B1:
=A1*2
Fill handle dragged down to B2, B3, B4 — each reference shifts

down by the same number of rows the formula itself moved:
B2: =A2*2
B3: =A3*2

B4: =A4*2
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The Problem Relative References Create

Now imagine a worksheet with a single tax rate stored once, in cell B1 , and a column of prices in
A2:A10  that all need that same rate applied. In C2  you write a perfectly reasonable-looking

formula:

Nothing crashes and no error appears — the formula just silently multiplies by whatever happens
to be sitting in a cell that has nothing to do with the tax rate. This is precisely the kind of bug this
course's own Chapter 1 warned about: Excel will never tell you a number is conceptually wrong,
only whether a formula is syntactically valid.

Typed into C2:

=A2*B1

Dragged down to C3, C4… both references shift, including B1:

C3: =A3*B2   ← wrong! B2 is empty, not the tax rate
C4: =A4*B3   ← wrong again, and getting worse
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Absolute References: Locking Both Parts with $

An absolute reference pins a reference so it never shifts, no matter where the formula is copied.
You create one by putting a dollar sign directly in front of the part you want locked — $B$1  locks
both the column ( B ) and the row ( 1 ).

Notice A2  is deliberately left relative — it should shift, since each row needs its own price. Only
the tax-rate reference needs locking. This mix of "some parts relative, one part absolute" is
completely normal in real formulas.

Typed into C2:

=A2*$B$1
Dragged down to C3, C4 — A2 still shifts normally, but $B$1 never moves:
C3: =A3*$B$1

C4: =A4*$B$1
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Mixed References: Locking Only the Column, or Only
the Row

A dollar sign locks only whatever it directly precedes — which means you can lock just the column,
just the row, or both:

REFERENCE WHAT'S LOCKED WHAT STILL SHIFTS WHEN COPIED

A1 Nothing — fully relative Both column and row

$A1 Column only Row only

A$1 Row only Column only

$A$1 Both column and row — fully absolute Nothing

Mixed references earn their keep in a two-directional grid — for example, a multiplication table
where row 1 holds the numbers 1–12 across the top and column A holds the numbers 1–12 down
the side. A single formula typed once in B2 as =$A2*B$1  (column locked on the row-header
reference, row locked on the column-header reference) can be filled both right and down to
complete the entire grid correctly, because each dollar sign locks only the one part of its own
reference that must never change as the formula spreads in that direction.
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F4: Cycling Through Reference Types Without Retyping

You don't need to type dollar signs by hand every time. With your cursor positioned inside a
reference in the formula bar (or right after typing one), pressing F4 cycles through all four forms in
order:

A QUICK WAY TO DECIDE WHICH REFERENCE TYPE YOU NEED

Ask yourself: "if I copy this formula down or across, should this specific reference move with it,
or stay put?" If the answer is "stay put," lock it. If the reference points at a single fixed input
used by many formulas — a tax rate, an exchange rate, a discount percentage, a constant
used throughout a sheet — that's almost always a sign it needs to be $ -locked.

A REFERENCE BUG PRODUCES A WRONG NUMBER, NOT AN ERROR MESSAGE

Unlike a typo in a function name (which Excel visibly flags), an un-locked reference that should
have been locked produces a completely valid, error-free formula that simply calculates the
wrong thing — often silently, and often not noticed until the totals genuinely don't add up.
When a dragged-down formula's results look suspicious, checking whether every reference
has the $ locking it actually needs is one of the first things worth doing.

A1  → press F4 → $A$1 → press F4 →  A$1 → press F4 → $A1  → press F4 →  A1  (back to 
the start)
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Hands-On Exercises

EXERCISE 1

Set up a worksheet with a discount rate of 0.1 (10%) in cell D1, and prices 20, 40, 60 in A2:A4.
In B2, write a formula that calculates each price's discount amount (price × rate), using the
correct reference type so it can be filled down to B3 and B4 without breaking. Write out exactly
what ends up in B3 and B4.

📄 View solution

EXERCISE 2

Cell C5 contains the formula =$A5*B$2 . If this formula is copied to cell D6, what does the new
formula in D6 look like? Explain which part of each reference changed and which part stayed
fixed, and why.

📄 View solution

EXERCISE 3

Build a 5×5 multiplication table: the numbers 1–5 across B1:F1, and 1–5 down A2:A6. In cell B2,
write a single formula using mixed references that can be filled right across to F2 and then
down to row 6, correctly producing every product in the grid. Explain why each dollar sign is
placed where it is.

📄 View solution

file:///C:/lessons/solutions/exercises/excel1-3_challenge1.txt
file:///C:/lessons/solutions/exercises/excel1-3_challenge2.txt
file:///C:/lessons/solutions/exercises/excel1-3_challenge3.txt
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CHAPTER 3 QUICK REFERENCE

Relative (A1): both column and row shift when copied — the default

Absolute ($A$1): nothing shifts — always points at the exact same cell

Mixed ($A1 / A$1): only the un-locked part shifts — useful for two-directional fills like a
multiplication table

F4 cycles a reference through all four forms without retyping

A missing $ lock produces a wrong number silently — no error is ever raised

Rule of thumb: a single fixed input reused by many rows (a rate, a constant) almost always
needs $ locking
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Excel Fundamentals
Chapter 4 · Core Functions: SUM, AVERAGE, COUNT/COUNTA, IF, and Nesting Functions

Chapter 1 previewed =SUM(A1:A10)  just long enough to introduce ranges. This chapter is where
functions stop being a preview and become the main event — the handful of functions covered
here account for a huge share of everything a typical Excel user ever actually writes, and nesting
them inside one another is how simple building blocks turn into genuinely useful logic.

What a Function Actually Is

A function is a named, pre-built calculation: a name (like SUM ), followed by parentheses
containing one or more arguments — the inputs the function needs to do its job — separated by
commas. =A1+A2+A3  and =SUM(A1:A3)  can calculate the exact same result, but the function
version scales: adding 3 numbers with +  is fine, adding 300 is not.
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SUM — Adding a Range (or Several)

SUM  adds up every numeric value in whatever you give it. A single range is the most common
case, but you can pass several ranges and individual cells at once, separated by commas:

SUM  silently ignores text and empty cells within its range rather than raising an error — it only
adds up whatever it finds that's genuinely numeric.

=SUM(A1:A10)

→ adds every value from A1 through A10
=SUM(A1:A10, C1, E1:E5)
→ adds A1:A10, plus C1 on its own, plus E1:E5 — all in one call
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AVERAGE — the Mean of a Range

The division is by the count of numeric values found, not by the total number of cells in the
range. If B2:B8 (7 cells) contains only 5 actual numbers and 2 blank cells, AVERAGE  divides by 5,
not 7 — the blanks are excluded entirely rather than treated as zero. This is a common source of
confusion, since it means a blank cell and a cell containing the number 0  genuinely produce
different averages.

=AVERAGE(B2:B8)
→ sums every number in B2:B8, then divides by how many numbers it found
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COUNT vs. COUNTA — Two Different Questions

These two functions look almost identical but answer different questions, and mixing them up
produces confidently wrong results:

FUNCTION COUNTS
ON A RANGE WITH 5 NUMBERS, 3 TEXT
ENTRIES, 2 BLANKS

COUNT Only cells containing numbers Returns 5

COUNTA Any non-empty cell, regardless of
content type

Returns 8 (5 numbers + 3 text)

A practical rule of thumb: use COUNT  when you specifically care about numeric entries (e.g. "how
many students actually submitted a numeric score"), and COUNTA  when you care about entries
existing at all, regardless of type (e.g. "how many students entered anything, including a text note
like 'absent'").

=COUNT(A1:A10)   → "how many numbers are in this range?"
=COUNTA(A1:A10)  → "how many cells in this range have anything in them at all?"
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IF — Excel's Conditional Logic

IF  takes three arguments: a condition to test, what to return if that condition is true, and what to
return if it's false.

Any of Excel's comparison operators can be used as the condition: = , <>  (not equal), > , < ,
>= , <= . The true/false results don't have to be text — they can be numbers, or even other

formulas.

=IF(B2 >= 50, "Pass", "Fail")

→ if B2 is 50 or more, returns the text "Pass"; otherwise returns "Fail"
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Nesting Functions Inside One Another

A single IF  only distinguishes two outcomes. Real grading needs more than pass/fail — putting
a second IF  inside the "false" branch of the first lets you test a second condition only when the
first one didn't match, building up as many bands as you need:

Read this from the outside in: "if B2 is 90 or above, A. Otherwise (so we already know B2 is below
90), check whether it's 80 or above — if so, B. Otherwise (below 80), check 70 or above — if so, C.
Otherwise, F." Each nested IF  only ever runs when every earlier condition already failed, which is
exactly why the thresholds can be checked in descending order without a band overlapping the
one before it.

Functions can nest into each other's arguments generally, not just IF  inside IF  — a SUM  can
be one of IF 's results, an AVERAGE  can be tested by a comparison, and so on. The rule is always
the same: whatever the inner function returns becomes one plain value the outer function then
uses, exactly as if you'd typed that value in by hand.

READING A NESTED FORMULA: WORK FROM THE INNERMOST PARENTHESES OUTWARD

When a formula looks intimidating, find the deepest, most-nested function first and mentally
resolve it to a single value, then treat that value as a plain input to the function wrapped
around it, one layer at a time. This chapter's grading formula resolves cleanly if you imagine
B2 as a specific number (say, 85) and trace which branch actually fires at each level, rather
than trying to read all three IF s at once.

EVERY OPENING PARENTHESIS NEEDS A MATCHING CLOSING ONE — NESTING MAKES THIS
EASY TO GET WRONG

The three-level grading formula above ends in )))  — three closing parentheses, one for
each IF  that was opened. Excel's formula bar colour-codes matching pairs as you type to
help you check this, but it's still the single most common typo in a nested formula: one
parenthesis short or one too many, and Excel either shows an error or — worse — silently
accepts a formula that doesn't group the way you intended.

=IF(B2>=90, "A",

  IF(B2>=80, "B",
    IF(B2>=70, "C", "F")))
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Hands-On Exercises

EXERCISE 1

A1:A6 contains: 10, "N/A", 20, blank, 30, "N/A". Write the formula for =SUM(A1:A6),
=AVERAGE(A1:A6), =COUNT(A1:A6), and =COUNTA(A1:A6), and state exactly what each one
returns. Explain why AVERAGE's result is not simply the SUM divided by 6.

📄 View solution

EXERCISE 2

Write a single IF formula for cell B2 that returns "Adult" if the age in A2 is 18 or over, and
"Minor" otherwise. Then write out, by hand, exactly what the formula evaluates to if A2
contains 17, and if A2 contains 18.

📄 View solution

EXERCISE 3

Write a nested IF formula for cell C2 that categorises a temperature in A2 into four bands:
"Hot" (30 or above), "Warm" (20 up to 29.9), "Cool" (10 up to 19.9), and "Cold" (below 10).
Trace through your formula by hand for A2 = 25 and explain exactly which branch fires and
why the earlier ones don't.

📄 View solution

file:///C:/lessons/solutions/exercises/excel1-4_challenge1.txt
file:///C:/lessons/solutions/exercises/excel1-4_challenge2.txt
file:///C:/lessons/solutions/exercises/excel1-4_challenge3.txt
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CHAPTER 4 QUICK REFERENCE

=SUM(range, ...) — adds all numeric values found; text/blanks ignored

=AVERAGE(range) — sums numbers found, divides by COUNT of numbers found (not total
cells)

=COUNT(range) — counts numeric cells only

=COUNTA(range) — counts any non-empty cell, any type

=IF(condition, if_true, if_false) — the basic building block of conditional logic

Nesting: put a function's result anywhere another function expects a plain value — read
nested formulas from the innermost parentheses outward

Closing parentheses must match opening ones exactly — one extra or missing is the most
common nested-formula bug
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Excel Fundamentals
Chapter 5 · Lookup Functions: VLOOKUP, INDEX/MATCH, and Modern XLOOKUP

Chapter 4's functions all answered questions about a range you already knew the shape of — sum
this, average that, count these. This chapter answers a genuinely different question: "given a key I
have, find the matching piece of data I don't have." Given a product ID, find its price. Given an
employee name, find their department. This is arguably the single most-used category of formula
in real-world spreadsheets, which is exactly why Excel has evolved three different ways to do it.

The Problem Lookups Solve

Imagine a small pricing table in A1:B5 — column A holds product codes ("SKU-100," "SKU-200"...),
column B holds each one's price. Given a product code typed into D1, you want a formula in E1
that automatically finds the matching row and returns that row's price — without you manually
scrolling through the table yourself every time.
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VLOOKUP — the Classic Approach

VLOOKUP  ("vertical lookup") searches down the first column of a table for a match, then returns a
value from a specified column to its right, counting columns from that same first column:

That fourth argument matters enormously. Leave it out, or set it to TRUE , and VLOOKUP  switches
to approximate match mode — it assumes the first column is sorted ascending and returns the
closest value less than or equal to your search value, silently, with no error, even when that's
nowhere near what you meant. For looking up an exact product code, always pass FALSE  (or the
equivalent 0 ).

=VLOOKUP(D1, A1:B5, 2, FALSE)

1. D1        → the value to search for
2. A1:B5     → the table to search — must start with the lookup column
3. 2         → return the value from the 2nd column of that table (column B)

4. FALSE     → require an EXACT match, don't guess an approximate one
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VLOOKUP's Real Limitation: It Only Looks Right

VLOOKUP  requires the lookup column to be the leftmost column of the range you give it, and can
only return a value from a column to its right. If the price were in column A and the product code
in column B, plain VLOOKUP  simply couldn't look the data up at all — you'd have to physically
rearrange the columns first.

The column-index number is also brittle: it's a hard-coded position count, not a reference to an
actual column. Insert a new column anywhere inside the table range, and every existing VLOOKUP 's
column-index number is now silently wrong, still returning a value, just not the one you originally
meant.



34

INDEX/MATCH — the Classic Workaround

Combining two simpler functions solves both problems at once. MATCH  finds a value's position
within a range; INDEX  returns the value found at a given position within a range:

Because INDEX 's return range and MATCH 's lookup range are specified completely independently
of each other, the returned column can sit anywhere relative to the lookup column — including to
its left, which plain VLOOKUP  can never do. This is the classic reason experienced Excel users
reached for INDEX/MATCH over VLOOKUP for years, right up until XLOOKUP arrived.

=MATCH(D1, A1:A5, 0)
→ returns a plain position number, e.g. 3, if D1 is found in the 3rd row of A1:A5
=INDEX(B1:B5, 3)

→ returns whatever value is in the 3rd position of B1:B5
Combined — MATCH's result becomes INDEX's position argument:
=INDEX(B1:B5, MATCH(D1, A1:A5, 0))
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XLOOKUP — the Modern Replacement

Introduced in Excel 2021 / Microsoft 365 (not available in older standalone Excel versions),
XLOOKUP  folds VLOOKUP's simplicity and INDEX/MATCH's flexibility into a single function:

Two genuine improvements over both of its predecessors: the return range can be anywhere
relative to the lookup range (like INDEX/MATCH), and it defaults to an exact match — the safer
default that VLOOKUP never had.

FEATURE VLOOKUP INDEX/MATCH XLOOKUP

Can look left of the
lookup column

No Yes Yes

Default match type Approximate
(risky)

Exact, if written with 0 Exact

Survives an

inserted column

No — column

index breaks

Mostly — uses ranges, not

counted positions

Yes — uses ranges, not

counted positions

Built-in "not found"
message

No — shows #N/A No — shows #N/A Yes — optional 4th
argument

Available in every
Excel version

Yes Yes No — 2021 / Microsoft
365 onward only

=XLOOKUP(D1, A1:A5, B1:B5, "Not found")

1. D1              → the value to search for
2. A1:A5           → the range to search within
3. B1:B5           → the range to return a value from — any position, left or right

4. "Not found"     → optional — what to show instead of an #N/A error if there's no 
match
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THE SINGLE MOST IMPORTANT HABIT FROM THIS WHOLE CHAPTER

Whichever function you use, always force an EXACT match explicitly — FALSE  or 0  as
VLOOKUP's or MATCH's last argument; XLOOKUP already defaults to this safely. Approximate-
match lookups on unsorted, real-world data are one of the most common sources of
confidently wrong numbers in business spreadsheets, precisely because they never raise an
error — they just quietly return the wrong row's value.

VLOOKUP'S COLUMN-INDEX NUMBER DOESN'T UPDATE ITSELF

If you insert a new column anywhere inside a VLOOKUP's table range, every formula that used
a hard-coded column-index number (like the 2  in this chapter's first example) keeps using
that same number — now pointing at a different column than it originally did. INDEX/MATCH
and XLOOKUP both sidestep this entirely, because their return range is its own independent
reference rather than a counted offset.



37

Hands-On Exercises

EXERCISE 1

A table in A1:B5 lists product codes in column A and prices in column B: SKU-100/9.99, SKU-
200/14.50, SKU-300/22.00, SKU-400/7.25. Write a VLOOKUP formula that looks up "SKU-300"
and returns its price, making sure to force an exact match. State what the formula returns, and
explain what would happen if the FALSE argument were left out entirely and the codes were
not sorted alphabetically.

📄 View solution

EXERCISE 2

Using the same table, but this time with product codes in column B and prices in column A (i.e.
the price is now to the LEFT of the code), write an INDEX/MATCH formula that looks up "SKU-
200" and returns its price. Explain specifically why a plain VLOOKUP could not solve this version
of the problem at all.

📄 View solution

EXERCISE 3

Write an XLOOKUP formula for the original A1:B5 table (codes in A, prices in B) that looks up a
code typed into D1, returns the matching price, and displays "Code not found" instead of an
error if D1 doesn't match anything in the table. Explain which one XLOOKUP argument makes
this possible, and why VLOOKUP and INDEX/MATCH can't do this on their own.

📄 View solution

file:///C:/lessons/solutions/exercises/excel1-5_challenge1.txt
file:///C:/lessons/solutions/exercises/excel1-5_challenge2.txt
file:///C:/lessons/solutions/exercises/excel1-5_challenge3.txt
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CHAPTER 5 QUICK REFERENCE

=VLOOKUP(value, table, col_index, FALSE) — searches the table's first column, returns from
a column to its right; always pass FALSE for an exact match

=INDEX(range, MATCH(value, lookup_range, 0)) — MATCH finds a position, INDEX returns
the value at that position; the return range can be anywhere, including left of the lookup

range

=XLOOKUP(value, lookup_range, return_range, [if_not_found]) — modern, defaults to

exact match, can look any direction, has a built-in "not found" message; requires Excel 2021 /
Microsoft 365

An un-forced approximate match is the single most common lookup bug — it never raises an
error, it just silently returns the wrong row

VLOOKUP's column-index number is a hard-coded count, not a live reference — an inserted
column breaks it silently
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Excel Fundamentals
Chapter 6 · Formatting for Clarity: Number Formats, Conditional Formatting, Cell Styles

Chapter 1 warned that a cell's displayed value and its stored value can differ once formatting is
applied — this chapter is where that idea gets properly explained, and where formatting stops
being purely cosmetic. Good formatting makes a spreadsheet's story legible at a glance: which
numbers are money, which cells need attention, which rows are already resolved. All three tools in
this chapter — number formats, conditional formatting, and cell styles — exist to make a
worksheet communicate, not just calculate.

Number Formats: Changing Display, Never the Stored
Value

A number format controls how a value is shown. It never changes what's actually stored in the cell,
and it never affects how that value behaves in a formula — this is the exact mechanism behind
Chapter 1's warning box. Common built-in formats, all available from the Home tab's Number
group:

FORMAT STORED VALUE DISPLAYED AS

General 19.9 19.9

Currency 19.9 $19.90

Percentage 0.256 25.6%

Comma (thousands separator) 1250000 1,250,000

Date 46226 (a date serial number) 7/28/2026

Notice Percentage doesn't multiply the stored value by 100 in the cell itself — 0.256  is still stored
as 0.256 ; the format simply moves the decimal and appends a %  sign for display. A formula
referencing that cell still receives 0.256 , not 25.6 .
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Custom Format Codes: 0  vs. #

Beyond the built-in presets, Excel accepts custom format codes (Format Cells → Custom) built from
placeholder characters. The two most common, 0  and # , both represent a digit, but differ in
one important way:

0  means "always show a digit here, even if it's a padding zero." #  means "show a digit here
only if there actually is one." Use 0  when consistent decimal places matter (money should always
show two decimals); use #  when trailing zeros would just be visual clutter.

0.00   → always shows exactly 2 decimal places, padding with zeros if needed
        5     displays as 5.00

#.##   → shows up to 2 decimal places, but drops trailing zeros
        5     displays as 5   (not 5.00)
        5.10  displays as 5.1

$#,##0.00 → currency symbol, thousands separator, always 2 decimals
1250  displays as $1,250.00
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Conditional Formatting: Rules That React to the Data

Conditional formatting applies formatting automatically, based on a rule, and keeps re-evaluating
that rule every time the underlying data changes — unlike manually colouring a cell once, which
never updates itself. From Home → Conditional Formatting, the built-in categories cover most
everyday needs:

Highlight Cell Rules — greater than, less than, between, equal to, text containing, duplicate
values.

Top/Bottom Rules — top 10 items, top 10%, above/below average.

Data Bars — an in-cell bar whose length scales with the value, letting a whole column be
scanned visually without reading a single number.

Color Scales — a gradient (e.g. red → yellow → green) applied across a range based on each
value's relative position.

Icon Sets — small icons (arrows, traffic lights, flags) assigned per cell based on value
thresholds.
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Formula-Based Conditional Formatting

The built-in rules above only look at the cell being formatted, in isolation. A custom formula rule
(New Rule → "Use a formula to determine which cells to format") can react to a completely
different cell — including highlighting an entire row based on one column's value.

This is Chapter 3's reference-locking rules in a new context: the formula is written as if it applies to
the top-left cell of the selected range (here, A2), and Excel silently re-applies it to every other cell
in the selection using the exact same relative/absolute logic as a normal filled formula. Locking the
column with $C2  (column locked, row left relative) is what makes the rule check column C
specifically for every row, while still letting the row number adjust so each row checks its own
value.

Rule applied to A2:D10, formula entered as:
=$C2<0
→ highlights the ENTIRE row whenever that row's column-C value is negative
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Cell Styles: Reusable, Named Formatting

A Cell Style (Home → Cell Styles) is a saved, named bundle of formatting — font, colour, borders,
number format — that can be applied in one click and updated everywhere at once by editing the
style itself, rather than by re-formatting every cell individually. Built-in styles include semantic ones
like Good (green), Bad (red), Neutral (amber), and structural ones like Input, Output, and heading
levels.

The advantage over manually formatting each cell shows up the moment a design decision
changes: update the "Input" cell style's fill colour once, and every cell that was ever tagged with
that style updates automatically — versus having to hunt down and re-colour every individual cell
that used to look that way.

FORMULA-BASED CONDITIONAL FORMATTING ALWAYS REFERS TO THE TOP-LEFT CELL OF THE
SELECTION

When writing a custom formula rule, always write it as though you were typing it directly into
the very first (top-left) cell of the range you're about to apply it to — Excel handles adjusting
it, row by row and column by column, for every other cell in the selection automatically, using
the same relative/absolute mechanics from Chapter 3.

MULTIPLE CONDITIONAL FORMATTING RULES ON THE SAME RANGE ARE EVALUATED IN ORDER

If two rules could both apply to the same cell, Excel evaluates them in the order they're listed
in the Conditional Formatting Rules Manager, and a rule with "Stop If True" checked prevents
any rule listed below it from being applied at all. An unexpected formatting result is often not
a broken formula — it's a higher-priority rule further up the list quietly winning before the
rule you were expecting ever gets evaluated.
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Hands-On Exercises

EXERCISE 1

Cell A1 contains the number 0.075. Apply the Percentage number format to it. State exactly
what value is now stored in A1, what is displayed, and what a formula like =A1*200 in another
cell would return. Explain why the stored value did not become 7.5.

📄 View solution

EXERCISE 2

A table of student records spans A2:D20, with the score in column D. Write a formula-based
conditional formatting rule (applied to the whole range A2:D20) that highlights an entire row
whenever that row's score in column D is below 50. Write out the exact formula you'd enter
and explain which part of the reference must be locked for this to work correctly across every
row.

📄 View solution

EXERCISE 3

A range has two conditional formatting rules: Rule 1 highlights cells greater than 100 in green,
with "Stop If True" checked. Rule 2 highlights cells greater than 50 in yellow. For a cell
containing 150, which colour actually gets applied, and why doesn't the cell end up yellow
even though 150 is also greater than 50?

📄 View solution

file:///C:/lessons/solutions/exercises/excel1-6_challenge1.txt
file:///C:/lessons/solutions/exercises/excel1-6_challenge2.txt
file:///C:/lessons/solutions/exercises/excel1-6_challenge3.txt
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CHAPTER 6 QUICK REFERENCE

Number formats change display only — the stored value, and what formulas receive, never
changes

0 = always show a digit (pads with zero); # = show a digit only if present (drops trailing zeros)

Conditional formatting re-evaluates automatically whenever the underlying data changes

Formula-based rules are written for the top-left cell of the selection; $ locking (Chapter 3)
controls how the rule adjusts across the rest of the range

Cell Styles are named, reusable formatting bundles — editing the style updates every cell that
uses it

Rules are evaluated top to bottom in the Rules Manager; "Stop If True" prevents lower rules
from being applied at all
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Excel Fundamentals
Chapter 7 · Sorting, Filtering & Excel Tables

Every chapter so far has treated a block of data as a fixed shape — a known range with a known
number of rows. Real data doesn't stay still: it needs reordering, it needs narrowing down to just
what matters right now, and it keeps growing as new rows get added. This chapter covers Excel's
tools for all three, ending with the single upgrade that fixes the most annoying limitation of a plain
range once and for all: the Excel Table.

Sorting Data

Selecting a single column and clicking the A→Z or Z→A buttons (Home → Sort & Filter) sorts by
that column alone. For anything more nuanced, the full Sort dialog (Data → Sort) supports sorting
by multiple columns in priority order — for example, sort by "Department" first, and within each
department, sort by "Last Name." Each level can independently be ascending, descending, or even
sorted by cell colour or icon rather than the value itself.

SORTING ONLY PART OF A TABLE SILENTLY BREAKS EACH ROW'S DATA

If you select just one column and sort it while its neighbouring columns stay in their original
order, Excel warns you the first time — but selecting the wrong option (or a header-less range
that doesn't trigger the warning) will happily shuffle names in one column while leaving their
matching scores in another column completely unmoved, permanently scrambling which
value belonged to which row. Always select the FULL data range (or better, use an Excel Table,
covered below, which makes this mistake structurally impossible).
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Filtering Data with AutoFilter

Select your data and turn on Filter (Data → Filter, or Ctrl+Shift+L) to add a small dropdown arrow
to every column header. Clicking one lets you show only rows matching specific values, a text
pattern ("contains," "begins with"), or a numeric condition ("greater than," "between"). Filters set
on multiple columns combine with AND logic — a row must satisfy every active filter
simultaneously to remain visible.

Filtering never deletes anything — it only hides rows that don't match. The hidden rows are still
there, still counted by some functions and skipped by others, which is exactly the distinction
covered later in this chapter's warning box about SUM  versus SUBTOTAL .
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The Problem With a Plain Range

Suppose A1:D50  holds a data set, and a formula elsewhere references =SUM(D2:D50) . The
moment row 51 is added with new data, that formula does not automatically include it — D2:D50

is a fixed address, not a description of "wherever the data currently ends." Every formula, every
filter, every chart built on that range needs manually re-extending to ...D51 , and it's easy to
forget one.
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Excel Tables: Data That Knows Its Own Boundaries

Select your data (including headers) and press Ctrl+T (or Insert → Table) to convert a plain range
into an Excel Table — a genuinely different kind of object, not just a colour scheme. A Table:

Expands automatically. Typing data into the row immediately below the Table's last row
instantly becomes part of the Table — no re-selecting a range required.

Gets filter dropdowns automatically on every header the moment it's created — no separate
step needed.

Applies banded row styling automatically, and updates it automatically as rows are added,
removed, sorted, or filtered.

Can show a Total Row (Table Design → Total Row) — a dropdown per column offering SUM,
AVERAGE, COUNT, MAX, MIN and more, without writing a single formula by hand.

Extends any formula referencing it automatically — a chart, a PivotTable, or a formula built
from a Table's own structured references (below) all grow with the Table, with zero manual
maintenance.
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Structured References: Naming Columns Instead of
Counting Them

Once a range becomes a Table (Excel names it something like Table1  by default, renamable in
Table Design), formulas can refer to its columns by their actual header name instead of a cell
address:

Table1[Sales]  refers to the entire Sales column, whatever its current length. Table1[@Sales]

(note the @ ) means "the Sales value in this exact same row" — used inside a formula that lives
inside the Table itself, calculating one row at a time. Type such a formula into one cell of a Table
column, and it automatically fills down to every other row in that column on its own.

BEHAVIOUR PLAIN RANGE EXCEL TABLE

New row added at the

bottom

Formulas/filters need manual

re-extending

Table, formulas, and filters all expand

automatically

Referencing a column
in a formula

A1-style address, e.g. D2:D50 Named structured reference, e.g.
Table1[Sales]

Filter dropdowns on
headers

Manually enabled
(Ctrl+Shift+L)

Added automatically on creation

Row banding / style Manually applied, doesn't
self-maintain

Automatic, and self-maintains as rows
change

Column-total row Manually typed formula Total Row — a dropdown per column,
no formula typed by hand

Plain-range version — breaks the moment a row is added past row 50:
=SUM(D2:D50)

Structured reference version — always means "every value currently
in the Sales column of Table1," no matter how many rows exist:
=SUM(Table1[Sales])

Inside a calculated column, [@ColumnName] means "this same row, that column":
=Table1[@Price] * Table1[@Quantity]
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STRUCTURED REFERENCES MAKE MOST OF CHAPTER 3'S $ LOCKING UNNECESSARY INSIDE A
TABLE

Table1[@Price]  always means "this row's Price," full stop — there's no relative-vs-absolute
ambiguity to manage, because a structured reference isn't a counted row/column offset at all.
Chapter 3's $ locking is still essential for plain-range formulas (and for references reaching
outside the Table entirely, like that fixed tax-rate example), but formulas that stay entirely
inside a Table's own columns rarely need a single dollar sign.

SUM COUNTS FILTERED-OUT ROWS; THE TOTAL ROW'S OWN SUBTOTAL DOESN'T

Applying a filter that hides some rows does NOT stop a plain =SUM(...)  formula from
including those hidden rows' values in its total — SUM  has no idea some rows are currently
filtered out of view. The Table's own Total Row uses SUBTOTAL  instead, a function specifically
built to skip rows hidden by a filter, which is exactly why the Total Row's number changes
when you filter, while a separate hand-written SUM  formula elsewhere on the same data
would not.
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Hands-On Exercises

EXERCISE 1

A range A1:C20 holds Name, Department, and SalesTotal, one row per employee. Describe the
exact Sort dialog setup needed to sort the data so that it's grouped by Department
alphabetically, and within each department, employees are ordered by SalesTotal from highest
to lowest.

📄 View solution

EXERCISE 2

A1:C50 holds Product, Category, and Price. Convert this range into an Excel Table named
SalesTable. Write a structured-reference formula that calculates the average price of everything
in the table, and explain what happens to that formula's result — with no editing required — if
10 new rows of products are added directly below the table.

📄 View solution

EXERCISE 3

An Excel Table named OrdersTable has columns Quantity and UnitPrice. Write a structured-
reference formula for a new calculated column, LineTotal, that multiplies each row's own
Quantity by its own UnitPrice. Then explain what happens automatically once this formula is
entered into just the first data row of the LineTotal column.

📄 View solution

file:///C:/lessons/solutions/exercises/excel1-7_challenge1.txt
file:///C:/lessons/solutions/exercises/excel1-7_challenge2.txt
file:///C:/lessons/solutions/exercises/excel1-7_challenge3.txt
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CHAPTER 7 QUICK REFERENCE

Sort dialog (Data → Sort) supports multi-level sorting; always select the full data range, never
one column in isolation

AutoFilter (Ctrl+Shift+L) hides non-matching rows; multiple column filters combine with AND
logic

Ctrl+T converts a range into an Excel Table — auto-expanding, auto-filtered, auto-styled

Table1[ColumnName] — the whole column, any length; Table1[@ColumnName] — this
row's value in that column

A Table's Total Row uses SUBTOTAL, which skips filtered-out rows — unlike a plain SUM
formula, which doesn't

Structured references need little to no $ locking — they aren't counted row/column offsets in
the first place
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Excel Fundamentals
Chapter 8 · Charts: Choosing the Right Chart Type and Building One That Communicates

Chapter 6's data bars and colour scales gave a single column a lightweight visual read at a glance.
A chart is the same underlying idea — translating numbers into something the eye can compare
instantly — scaled up to an entire data set, drawn as its own object rather than squeezed inside
individual cells. The hard part of charting was never really "how do I insert one" — it's choosing the
chart type that actually matches the question you're asking, and this chapter is built around that
decision first.

Choosing the Right Chart Type

Every chart type is built to answer a different kind of question. Picking the wrong one doesn't just
look worse — it can genuinely make an accurate data set communicate the wrong conclusion.

QUESTION BEING ASKED
BEST CHART
TYPE

AVOID WHEN

Compare a value across
categories

Bar / Column
chart

There are so many categories the bars become
too thin to read

Show a trend over time Line chart The x-axis isn't actually a continuous sequence
(categories aren't ordered)

Show how parts make up a
whole

Pie chart There are more than ~5-6 categories, or you
need to compare two different points in time

Show the relationship
between two numeric
variables

Scatter chart One of the two variables is actually a category,
not a number

Show how values are
distributed across a range

Histogram The data set is very small (a handful of points) —
a histogram needs enough data to reveal a real
shape
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Building a Chart

Select your data — including its headers, since Excel uses them as series names and category
labels — then go to Insert → Charts and pick a type, or press Alt+F1 for an instant default chart on
the active worksheet. Excel's own Recommended Charts button (right next to the chart type
icons) suggests chart types based on the shape of your selected data, and it's a genuinely useful
starting point — but it's a suggestion, not a rule, and it can't tell whether you're trying to show a
trend, a comparison, or a composition. The decision framework above should always win over
whatever Excel guesses first.
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The Anatomy of a Chart

Click a chart, then use the Chart Elements button (the small + icon beside a selected chart) to
toggle each of these on or off:

Chart Title — should describe the actual finding, not just repeat the data's column names (e.g.
"Sales Grew 40% in Q3," not just "Sales").

Axis Titles — near-mandatory on any chart with numeric axes; a chart with unlabeled axes
forces the reader to guess what the numbers even represent.

Legend — necessary when a chart has multiple data series, but genuinely unnecessary clutter
on a chart with only one — hide it rather than leaving a legend labelled with a single,
redundant entry.

Data Labels — showing the exact value on or near each data point; useful when precise
numbers matter, often skipped in favour of a cleaner look when the shape of the trend is the
actual point.

Gridlines — help estimate a bar or line's value against the axis; easy to overdo, since too many
gridlines compete visually with the data itself.
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The Pie Chart Problem

Pie charts are simultaneously the most recognisable chart type and the most frequently misused.
The human eye is measurably worse at comparing angles and areas precisely than it is at
comparing the length of bars lined up against a shared axis — which is exactly what a bar chart
offers instead. Once a pie chart has more than five or six slices, or several slices are close in size,
readers genuinely cannot reliably tell which is bigger just by looking. "Exploded" or 3D pie variants
make this worse, not better — the added visual depth distorts the perceived size of slices nearer
the "front" of the illusion.

A pie chart's one genuine strength is showing a single snapshot's part-to-whole composition
with very few categories (three or four is comfortable). The moment the real goal is comparing
values precisely, or comparing composition across more than one snapshot (e.g. this quarter vs.
last quarter), a bar chart communicates the same data far more reliably.

A CHART IS CHAPTER 6'S DATA BAR, SCALED UP TO COMPARE A WHOLE DATA SET AT ONCE

Chapter 6's in-cell data bars work because length is an easy, precise thing for the eye to
compare — a full bar chart uses exactly the same principle across many categories at once.
Whenever you're tempted to reach for a pie chart, ask whether a bar chart's length-based
comparison would actually communicate the same finding more reliably — it almost always
will.

ACCIDENTALLY INCLUDING A TABLE'S TOTAL ROW IN A CHART SELECTION

If Chapter 7's Total Row is switched on and you select the whole table (including that row)
before inserting a chart, the total appears as its own bar or slice alongside the individual
categories — visually dwarfing every real data point and making the actual category-to-
category comparison the chart was meant to show almost unreadable. Always select just the
category and value columns themselves, excluding any totals row, before building a chart.
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Hands-On Exercises

EXERCISE 1

You have monthly revenue figures for the last 24 months, and you want to show whether
revenue is trending upward, downward, or staying flat over that period. Which chart type from
this chapter's decision table fits this question, and which chart type would you specifically
avoid, and why?

📄 View solution

EXERCISE 2

A pie chart shows a company's expenses split across 9 categories, with several slices visually
close in size. A colleague asks you to help them figure out which of the close-in-size categories
is actually the largest. Explain why a pie chart makes this specific task difficult, and what chart
type you'd rebuild it as to answer the question more reliably.

📄 View solution

EXERCISE 3

An Excel Table of quarterly sales by region has its Total Row switched on. Describe exactly what
would go wrong if you selected the entire table (Total Row included) and inserted a column
chart, and describe the correct selection to make instead.

📄 View solution

file:///C:/lessons/solutions/exercises/excel1-8_challenge1.txt
file:///C:/lessons/solutions/exercises/excel1-8_challenge2.txt
file:///C:/lessons/solutions/exercises/excel1-8_challenge3.txt
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CHAPTER 8 QUICK REFERENCE

Comparison across categories → Bar/Column; trend over time → Line; part-to-whole → Pie
(few categories only); two numeric variables → Scatter; distribution → Histogram

Alt+F1 inserts an instant default chart from the current selection

Recommended Charts is a useful starting suggestion, not a substitute for matching the chart
type to the actual question

Always title a chart with its finding, not just its data's column name; always label numeric axes

Pie charts become unreliable past ~5-6 slices, or when slices are close in size — the eye
compares length far more precisely than angle or area

Exclude a Table's Total Row from any chart selection — it visually dwarfs the real category
values
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Excel Fundamentals
Chapter 9 · Basic PivotTables: Summarizing Data Without Writing a Single Formula

Chapter 4 built SUM , AVERAGE , and COUNT  formulas by hand, one range at a time. A PivotTable
does the same underlying job — aggregating a big pile of raw data into a meaningful summary —
but by dragging field names into place instead of typing a single formula. It's the fastest way to
answer a question like "what were total sales by region, broken down by quarter" against a data
set with thousands of rows, and to keep re-asking slightly different questions of the same data in
seconds.

The Problem PivotTables Solve

Imagine a raw data set with one row per transaction — Date, Region, Product, and Sales amount
— spanning a full year and thousands of rows. Answering "what was total Sales per Region" with
formulas alone means writing a SUMIF  for every region individually. Answering the follow-up
question — "okay, now break that down by quarter too" — means rebuilding the whole thing from
scratch. A PivotTable answers both, and any other combination of the same fields, by rearranging a
few field names rather than rewriting formulas.
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Building Your First PivotTable

Click anywhere inside your data (or, ideally, inside an Excel Table from Chapter 7 — a PivotTable
built from a Table automatically includes newly added rows the next time it's refreshed). Go to
Insert → PivotTable, confirm the data range, and choose to place it on a New Worksheet — this
keeps the summary cleanly separated from the raw data it's built from. Excel creates an empty
PivotTable and opens the PivotTable Fields pane, listing every column from your source data as a
field you can drag into place.
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The Four Areas: Rows, Columns, Values, Filters

Every PivotTable is built by dragging field names into four boxes, each with its own job:

AREA WHAT IT DOES
EXAMPLE (USING
DATE/REGION/PRODUCT/SALES DATA)

Rows Creates one row per unique value,
grouped vertically

Drag Region here → one row per region

Columns Creates one column per unique value —
combine with Rows for a cross-tab grid

Drag Product here too → a region-by-
product grid

Values The number actually being aggregated for
each Row/Column combination

Drag Sales here → each cell shows that
region+product's total sales

Filters A dropdown above the whole table that
narrows everything to a subset, without
changing the Row/Column layout

Drag Date here → filter the whole table to
just one quarter

The same four fields, rearranged across these boxes, answer completely different questions —
Region in Rows with Product in Columns answers something different from Product in Rows with
Date (grouped by quarter) in Columns, and both come from dragging the exact same field list into
different boxes.
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Changing the Aggregation

By default, a numeric field dropped into Values is summed — but clicking the field in the Values
area and choosing Value Field Settings opens the same aggregation choices Chapter 4's functions
offer directly: Sum, Average, Count, Max, Min, and more. A PivotTable isn't a replacement for those
functions conceptually — it's applying the exact same aggregation logic, just automatically
grouped by whatever fields sit in Rows and Columns, rather than requiring a separate formula per
group.
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Grouping Values

Right-clicking a date field already placed in Rows or Columns offers Group, letting raw daily dates
collapse into Months, Quarters, or Years automatically — without a single helper column needed
to extract a quarter number from a date by hand. Numeric fields can be grouped into bins the
same way (e.g. grouping ages into 10-year ranges), turning a field with too many unique values to
usefully group on its own into a manageable handful of categories.
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Refreshing a PivotTable

A PivotTable is a snapshot, calculated once at the moment it's built or last refreshed — it does not
automatically update the instant its source data changes, even if the source is an auto-expanding
Excel Table. After editing, adding, or removing rows in the source data, right-click anywhere inside
the PivotTable and choose Refresh (or Data → Refresh All) to bring it up to date.

BASING A PIVOTTABLE ON A TABLE (CHAPTER 7) STILL NEEDS A MANUAL REFRESH

An Excel Table automatically grows to include new rows the instant they're typed in — but a
PivotTable built from that Table only reads the Table's CURRENT contents at the moment it's
refreshed, not continuously. Adding 50 new rows to the source Table changes nothing in the
PivotTable's display until Refresh is actually clicked — the auto-expansion from Chapter 7 and
the manual refresh requirement here are two separate mechanisms, and it's easy to assume
the first one implies the second.

A NUMERIC-LOOKING FIELD STORED AS TEXT DEFAULTS TO COUNT, NOT SUM

If a "Sales" column was ever entered or imported as text rather than genuine numbers (a
common result of pasting from some external systems), dropping it into Values does NOT
default to Sum the way a real numeric field would — it defaults to Count, silently showing
"how many entries" instead of "what do they add up to," with no error or warning that
anything unusual happened. If a Values field unexpectedly shows Count instead of Sum, the
most likely cause is that the underlying column isn't actually stored as numbers.
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Hands-On Exercises

EXERCISE 1

A raw data set has columns Date, Region, Product, and Sales, spanning 500 rows. Describe
exactly which field(s) you would drag into Rows, Columns, and Values to answer: "what was the
total Sales for each Region, broken down by Product?" Describe what the resulting grid would
look like.

📄 View solution

EXERCISE 2

Using the same data set, you build a PivotTable with Region in Rows and Sales in Values — but
the Values area shows "Count of Sales" instead of "Sum of Sales," and the numbers displayed
are clearly row counts, not dollar totals. What are the two most likely causes of this, and how
would you fix each one?

📄 View solution

EXERCISE 3

A PivotTable was built last week from an Excel Table of transactions. Since then, 200 new
transaction rows have been added directly below the Table, and the Table itself expanded
automatically to include them. A colleague says the PivotTable "must already include the new
data since the Table auto-expands." Explain whether they're correct, and what step (if any) is
still needed.

📄 View solution

file:///C:/lessons/solutions/exercises/excel1-9_challenge1.txt
file:///C:/lessons/solutions/exercises/excel1-9_challenge2.txt
file:///C:/lessons/solutions/exercises/excel1-9_challenge3.txt
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CHAPTER 9 QUICK REFERENCE

Rows / Columns — create one row/column per unique value of whatever field is dragged
there

Values — the number being aggregated; defaults to Sum for real numbers, Count for text
(including numeric-looking text)

Filters — a dropdown that narrows the whole PivotTable to a subset without changing its
Row/Column layout

Value Field Settings switches the aggregation to Average, Count, Max, Min, and more — the
same functions from Chapter 4

Right-click → Group collapses dates into Months/Quarters/Years, or numbers into bins

A PivotTable never updates on its own — always Refresh after the source data changes, even
if that source is an auto-expanding Table



68

Excel Fundamentals
Chapter 10 · Capstone: Building a Personal Budget Tracker Workbook

Every chapter in this course taught one tool in isolation — a reference type, a function, a lookup, a
chart. A real workbook never uses just one of them; it stacks all of them together to answer one
practical question. This capstone builds a genuine Personal Budget Tracker from scratch, and at
each step, names exactly which earlier chapter the technique being used came from — so by the
end, the whole course reads as one connected skill rather than nine separate ones.

The Project Brief

The tracker needs to: log individual spending transactions as they happen; know a monthly budget
limit per category; automatically flag any category that's gone over budget; and show a clear visual
summary of where the money actually went. Three worksheets will do this: Transactions (the raw
log), Budget (the fixed monthly limits per category), and Dashboard (the summary, chart, and
PivotTable).
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Step 1 — Setting Up the Workbook Structure

Create the three worksheets by right-clicking a sheet tab → Insert, renaming each one via double-
click on its tab. This is Chapter 1's workbook → worksheet hierarchy in direct practice: keeping raw
data, fixed reference values, and summary output in separate worksheets of the same workbook,
rather than crowding everything onto one sheet.
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Step 2 — The Transactions Table

On the Transactions sheet, enter headers Date, Category, Description, Amount in row 1, log a few
weeks of real transactions below, then select the whole range and press Ctrl+T to convert it into
an Excel Table — name it Transactions  via Table Design. From Chapter 7: every new transaction
typed into the row directly below the table becomes part of it automatically, and any formula built
from Transactions[Amount]  grows with it — no manual range updates as the month goes on.
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Step 3 — The Budget Reference Table

On the Budget sheet, list every spending category once, with its fixed monthly limit —
Groceries/400, Transport/150, Entertainment/100, and so on. Convert this to an Excel Table too,
named Budget . This table is deliberately small and static — it's the fixed reference data every
other formula in this workbook will look values up from, the same conceptual role Chapter 3's
fixed tax-rate cell played, just organised as a proper lookup table instead of a single cell.
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Step 4 — Looking Up Each Category's Budget

On the Dashboard sheet, list every category again, then use Chapter 5's XLOOKUP to pull each
one's limit straight from the Budget table rather than retyping it:

If a new spending category ever appears in Transactions before a limit has been added to Budget,
this formula shows "No budget set"  instead of an error — Chapter 5's if_not_found  argument
doing exactly the job it was designed for.

Typed next to "Groceries" on the Dashboard sheet:
=XLOOKUP(A2, Budget[Category], Budget[MonthlyLimit], "No budget set")
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Step 5 — Summarizing Actual Spend with a PivotTable

Rather than writing a formula to total each category's spending by hand, build a PivotTable
(Chapter 9) from the Transactions  table: Category in Rows, Amount in Values (defaulting to
Sum, since Amount is a genuine numeric column). This single PivotTable becomes the "Actual
Spend" figure for every category at once, and a right-click Refresh after logging new transactions is
all that's needed to bring it current — Chapter 9's own refresh rule applies here exactly as written.
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Step 6 — Flagging Overspending with IF

With each category's Budget limit (Step 4) and Actual spend (Step 5) sitting side by side on the
Dashboard, a simple Chapter 4 IF  flags the result:

=IF(C2 > B2, "Over Budget", "OK")

→ C2 = Actual Spend, B2 = Monthly Limit
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Step 7 — Highlighting Overspending Automatically

A formula-based conditional formatting rule (Chapter 6) applied to the whole Dashboard row
range highlights any row where spending has gone over budget, using the exact same top-left-
cell-and-$-locking logic from Chapter 3:

Rule applied to A2:D10, formula entered as:
=$C2 > $B2
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Step 8 — Visualising Spending with a Chart

A column chart (Chapter 8) comparing Budget vs. Actual per category — not a pie chart, since the
goal is a precise category-by-category comparison, exactly the case Chapter 8 argued a
bar/column chart handles far more reliably than a pie chart's angle-based comparison. The chart's
data selection deliberately excludes any PivotTable grand-total row, avoiding Chapter 8's own
warning about a totals row visually dwarfing the real category bars.
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Putting It All Together

Every piece of this workbook traces back to a specific earlier chapter — nothing in this capstone is
a new technique, only a new combination of ones already covered:

WORKBOOK PIECE TECHNIQUE USED
COVERED
IN

Three separate worksheets Workbook → Worksheet → Cell hierarchy Chapter 1

Logging transactions as they
happen

Entering data, the fill handle for repeated
categories

Chapter 2

Budget table as a fixed reference Absolute vs. relative referencing Chapter 3

Over/OK flag per category The IF function Chapter 4

Pulling each category's limit
automatically

XLOOKUP with a not-found fallback Chapter 5

Highlighting overspending rows Formula-based conditional formatting Chapter 6

Transactions and Budget tables Excel Tables and structured references Chapter 7

Budget vs. Actual visual Column chart over pie, avoiding a totals-row
selection bug

Chapter 8

Total spend per category PivotTable, refreshed after new data Chapter 9

A REAL WORKBOOK IS A STACK OF SMALL, FAMILIAR DECISIONS, NOT ONE BIG NEW SKILL

Nothing in this capstone required learning anything new — every step reused a tool from an
earlier chapter, applied to a slightly different problem than it was first introduced with. This is
genuinely how real-world Excel work looks: recognising which of a handful of familiar tools
fits the current problem, rather than needing an ever-growing list of entirely new techniques
for every new workbook.
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A ONE-TIME BUILD ISN'T A MAINTAINED TRACKER WITHOUT A HABIT

This workbook only stays useful if the Transactions table is actually kept up to date, and if the
PivotTable and any charts built from it are refreshed after each update — both manual steps,
per Chapters 7 and 9. A budget tracker that's accurate the day it's built but never refreshed
again quietly turns into a snapshot of one specific month, not a living tool.



79

Hands-On Exercises

EXERCISE 1

Build the Transactions and Budget tables described in Steps 2-3, using at least 4 categories and
a handful of transactions per category. Convert both to Excel Tables and name them. Confirm
that typing a new transaction row directly below the Transactions table causes it to join the
table automatically.

📄 View solution

EXERCISE 2

Using your tables from Exercise 1, build the Dashboard sheet: an XLOOKUP pulling each
category's Monthly Limit from Budget, a PivotTable-derived Actual Spend per category, and an
IF formula flagging "Over Budget" or "OK." Then add the formula-based conditional formatting
rule from Step 7 to highlight any over-budget row.

📄 View solution

EXERCISE 3

Add a new category to your Budget table that has no transactions logged yet in Transactions.
Explain what your XLOOKUP formula (Step 4) displays for that category, what your PivotTable's
Actual Spend shows, and whether your IF formula (Step 6) produces a sensible result given
those two values — and if not, what would need to change.

📄 View solution

file:///C:/lessons/solutions/exercises/excel1-10_challenge1.txt
file:///C:/lessons/solutions/exercises/excel1-10_challenge2.txt
file:///C:/lessons/solutions/exercises/excel1-10_challenge3.txt
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COURSE RECAP — EXCEL FUNDAMENTALS

Ch.1-2: the grid mental model, cell addresses, entering and filling data

Ch.3: relative vs. absolute references — the single idea every later formula depends on

Ch.4: SUM, AVERAGE, COUNT/COUNTA, IF, and nesting functions

Ch.5: VLOOKUP, INDEX/MATCH, and XLOOKUP — finding data by key, not by position

Ch.6: number formats, conditional formatting, and cell styles

Ch.7: Excel Tables and structured references — data that maintains its own boundaries

Ch.8: choosing a chart type that matches the actual question being asked

Ch.9: PivotTables — the same aggregation logic from Ch.4, grouped automatically

Ch.10: all of the above, combined into one real, maintainable workbook


