
Chapter	1:	ALGEBRAIC	TRANSLATION	
• Relationships:	
- Total	Cost	($)	=Unit	Price	($	per	unit)	*	Quantity	purchased	(units)	
- Total	Sales	or	Revenue	=	Unit	Price	*	Quantity	sold	
- Profit	=	Revenue	-	Cost	(all	in	$)	
- Sale	Price	=	Unit	Cost	+	Markup		
- Total	Earnings	($)	=	Wage	Rate	($	per	hour)	*	Hours	worked	
• Translating	Words	Correctly:	Insert	simple	test	numbers	to	make	sure	that	your	translation	is	correct.	

Example:	Jane	bought	twice	as	many	apples	as	bananas	à	A=2B	
• Using	Charts	to	Organize	Variables:	Organize	the	information	in	a	table	when	the	problem	involves	several	

quantities	and	multiple	relationships.	
	

	
	

• Price	and	Quantities:	The	quantities	sum	to	a	total,	and	the	monetary	values	sum	to	a	total.	
	

	
	

• Hidden	Constraints:	When	the	variable	must	be	an	integer	/	-	/	+	
	

à	M	+	4/3	M	must	be	a	whole	number	–	Only	
possible	when	M	=	3.	Hence,	the	sum	must	be	
a	multiple	of	7.	
	

	
	
	
	

In	this	problem,	the	possibilities	for	E	and	P	are	constrained	not	
only	to	integer	values	but	in	fact	to	positive	values.	

	
Chapter	2:	RATES	&	WORK	

• Matching	Units	in	the	RTD	Chart:	All	the	units	in	your	RTD	chart	
must	match	up	with	one	another.	

	
• Multiple	RTD	Problems:	When	you	have	more	than	one	trip	or	traveler	make	a	row	in	your	RTD	chart	for	each.	

Rate	Relations,	Time	Relations,	and	Sample	Situations:	

	 	

	 	

	 	



	
Example:	

	
- Be	sure	that	whoever	walks	for	more	time	has	a	larger	time	expression.	
- You	can	only	add	the	rates	for	the	period	during	which	the	women	are	both	walking.	

• Basic	Work	Problems:	Work	Rate	=	Given	#	of	Jobs	/	Given	Amount	of	Time,	OR	1	/	Time	to	complete	1	Job	
- When	two	or	more	workers	work	together	on	a	job,	their	rates	add,	not	their	times.	The	only	exception	to	

this	rule	comes	in	the	rare	case	when	one	agent's	work	undoes	the	other	agent's	work.	For	example,	one	
pump	might	put	water	into	a	tank,	while	another	pump	draws	water	out	of	that	same	tank.	

• Population	Problem:	These	can	be	solved	with	a	Population	Chart.	

		
	
Chapter	3:	RATIOS	

• Ratios	can	express	a	part-part	or	a	part-whole	relationship.	
- A	part-part	relationship:	The	ratio	of	men	to	women	in	the	office	is	3:4.		
- A	part-whole	relationship:	There	are	3	men	for	every	7	employees.	

• For	more	complicated	ratio	problems.	use	the	Unknown	Multiplier.	
- Ratio	of	men	to	women	is	3x	/	4x.	So,	7x	represents	the	number	of	employees.	

	
- You	should	never	have	two	Unknown	Multipliers	in	the	same	problem.	

• Multiple	Ratios:	Make	a	common	term	

	 	
	
Chapter	4:	COMBINATORICS	(Advanced	Counting:	how	many	different	ways	you	can	arrange	things.)	

• Fundamental	Counting	Principle:	To	count	all	your	options,	multiply	the	choices	you	have	for	each	separate	
option.	

• Slot	Method:	draw	empty	slots	corresponding	to	each	of	the	choices	you	have	to	make.	

	
• Simple	Factorial	and	Anagrams:		

- When	you	have	repeated	items,	divide	the	"total	factorial"	by	each	"repeat	factorial"	to	count	the	different	
arrangements.	

Ex:	How	many	different	anagrams	(meaningful	or	nonsense)	are	possible	for	the	word	PIZZAZZ?	à	7!	/	4!	
	



• Anagram	Grids:	
- In	a	"pick	a	group"	problem,	we	only	care	about	who	is	in	or	out,	not	the	internal	order	of	the	chosen	group.	

You	can’t	use	the	Slot	Method	for	these	problems	since,	by	their	nature,	slots	are	distinguishable.	
Ex:	If	three	of	seven	standby	passengers	are	selected	for	a	flight,	how	many	different	combinations	of	
standby	passengers	can	be	selected?	à	FFFNNNN	à	7!	/	(4!	*3!)	

• Multiple	Arrangements:	combines	the	Fundamental	Counting	Principle	the	anagram	approach.	
- RULE:	If	a	GMAT	problem	requires	you	to	choose	two	or	more	sets	of	items	from	separate	pools,	count	the	

arrangements	separately-perhaps	using	a	different	anagram	grid	each	time.	Then	multiply	the	numbers	of	
possibilities	for	each	step.	

à	(12!	/	3!	*	9!)	*	(11!	/	2!	*	9!)	
- Distinguish	problems-which	require	choices	from	separate	pools	from	complex	problems	that	are	still	single	

arrangements:	For	instance,	a	problem	requiring	the	choice	of	a	treasurer,	a	secretary,	and	three	more	
representatives	from	one	class	of	20	students	may	seem	like	two	or	more	separate	problems,	but	it	is	just	
one:	an	anagram	of	one	T,	one	S,	three	R's,	and	fifteen	N's	in	one	20-letter	"word."	

• Arrangement	with	Constraints:	If	the	problem	has	unusual	constraints,	try	counting	arrangements	without	
constraints	first.	Then	subtract	the	forbidden	arrangements.	

à	6!	–	(2	*	5!)	
- For	problems	in	which	items	or	people	must	be	next	to	each	other,	pretend	that	the	items	"stuck	together"	

are	actually	one	larger	item.	The	"stuck	together"	moviegoers	could	be	in	order	either	as	J-M	or	as	M-J.	
	
Chapter	5:	PROBABILITY	P	(A	or	B)	=	P(A)	+	P(B)	–	P	(A	and	B)	

• Probability:	For	the	probability	fraction	to	be	meaningful,	all	the	outcomes	must	be	equally	likely.	

	use	a	counting	tree	to	find	the	solution:	3/8	
• More	than	One	Event:	"AND"	vs,	"OR"	

- AND	means	multiply	the	probabilities.	You	will	wind	up	with	a	smaller	number,	which	indicates	a	lower	
probability	of	success.	

- OR	means	add	the	probabilities.	You	will	wind	up	with	a	larger	number,	which	indicates	a	larger	probability	
of	success.	

o If	an	"OR"	problem	features	events	that	cannot	occur	together,	then	you	can	find	the	"OR"	
probability	by	adding	the	probabilities	of	the	individual	events,	as	illustrated	above.	

o If	an	"OR"	problem	features	events	that	can	occur	together,	then	use	the	following	formula	to	find	
the	"OR"	probability:	P	(A	or	B)	=	P(A)	+	P(B)	–	P	(A	and	B)	
Ex:	P	(H1	or	H2)	=	P(H1)	+	P(H2)	–	P	(H1	and	H2)	=	1/2	+	1/2	-	(1/2)	*	(1/2)	=	¾	
3/4	or	75%	is	the	true	chance	of	getting	heads	at	least	once	in	two	fair	coin	flips.	

	

	
These	outcomes	are	not	mutually	exclusive,	since	both	can	occur	together.	

• The	1-x	Probability	Trick:	Sometimes	it	is	easier	to	calculate	the	probability	that	an	event	will	NOT	happen	than	
the	probability	that	the	event	WILL	happen.	
- Probability	of	SUCCESS	+	Probability	of	FAILURE	=	1	

1	–	Probability	that	NONE	of	the	rolls	will	yield	a	6	



• The	Domino	Effect:	Be	careful	of	situations	in	which	the	outcome	of	the	first	event	affects	the	probability	of	
second	event.	
Ex:	In	a	box	with	10	blocks,	3	of	which	are	red,	what	is	the	probability	of	
picking	out	a	red	block	on	each	of	your	first	two	tries?	Assume	that	you	
do	NOT	replace	the	first	block	after	you	have	picked	it.	

• Probability	Trees:	When	you	use	a	probability	tree,	multiply	down	the	
branches	and	add	across	the	results.	Avoid	setting	up	complicated	trees,	
which	GMAT	problems	almost	never	require.	

	
	
Chapter	6:	STATISTICS	

• Averages:	Sum	/	#	of	Terms	à	A	*	n	=	S	
The	first	thing	to	do	for	any	GMAT	average	problem	is	to	write	down	the	average	formula.	Then,	fill	in	any	of	the	
3	variables	S,	n,	and	A.	

	 	
• Evenly	Spaced	Sets:	Take	the	Middle:	add	the	first	and	last	terms	and	divide	that	sum	by	2.	

Ex:	The	average	of	the	set	{101,	111,	121...581,	591,	601}	is	equal	to	351,	which	is	(101	+	601	=	702)	divided	by	2.	
• Weighted	Average:	The	average	of	x	20s	and	y	30s	is:	 !

!"#
(20) + #

!"#
(30)	

If	you	know	the	ratio	of	the	weights,	you	know	the	weighted	average-	and	vice	versa.	

	 	
• Using	Units	to	Determine	Weights:		

- To	find	the	average	speed	for	Joe's	whole	trip,	you	can	simply	divide	the	total	distance	by	the	total	time.	
• Standard	Deviation:	indicates	how	far	from	the	average	(mean)	the	data	points	typically	fall.	

- A	small	SD	indicates	that	a	set	is	clustered	closely	around	the	average	(mean)	value.	
- A	large	SD	indicates	that	the	set	is	spread	out	widely,	with	some	points	appearing	far	from	the	mean.	

	
Chapter	7:	OVERLAPPING	SETS	

• Double-Set	Matrix:	The	most	efficient	tool	for	problems	involving	only	two	categorizations	or	decisions.	
- Make	sure	that	the	column	labels	represent	opposite	situations.	Do	the	same	for	the	row	labels.	

• Overlapping	Sets	and	Algebraic	Representation:	Pay	attention	to	the	wording	of	the	problem.	

	 	
• 2	Sets,	3	Choices:	Still	Double-Set	Matrix.	Ex:	If	respondents	can	answer	"Yes,"	"No,"	or	"Maybe".	
• 3	Sets	Problems:	Venn	Diagrams:	When	you	use	a	Venn	Diagram.	work	from	the	INSIDE	OUT.	

	 	
- Workers	on	2	teams:	Here	we	must	remember	to	subtract	those	workers	who	are	on	all	3	teams.	For	

example,	the	problem	says	that	there	are	5	workers	on	the	Marketing	and	Sales	teams.	However,	this	
includes	the	4	workers	who	are	on	all	three	teams.	



Chapter	8:	MINOR	PROBLEM	TYPES	
The	GMAT	occasionally	contains	problems	that	fall	under	one	of	three	umbrellas:	Optimization,	Grouping,	and	
Scheduling.	Just	like	other	Word	Translation	problems.	these	minor	types	require	an	organized	approach.	The	
general	approach	is	to	focus	on	extreme	scenarios.	

• Optimization:	You	are	asked	to	maximize	or	minimize	some	quantity,	given	constraints	on	other	quantities.	

	
Note	that	you	may	need	to	round	up	or	down	depending	on	the	situation.	Ex:	Here,	160.4	should	be	rounded	up.	

• Grouping:	Putting	people	or	items	into	different	groups	to	maximize	or	minimize	some	characteristic.	One	
approach	is	to	determine	the	limiting	factor	on	the	number	of	complete	groups.	

	
There	are	enough	Division	A	people	for	20	groups,	
but	only	enough	Division	B	people	for	15	groups,	
and	only	enough	Division	C	people	for	13	groups.	
So	the	limiting	factor	is	Division	C.	
	

• Scheduling:	Focus	on	the	extreme	possibilities	to	solve	scheduling	problems.	
	
	
	
	
	
	

• Computation	Problems:		Very	occasionally,	the	GMAT	features	problems	centered	on	computation-problems	
that	contain	no	variables	at	all,	and	in	principle	require	nothing	more	than	"plug	and	chug"	techniques.	

	à	5x	=	100+4*4	
• Graphing	Problems:	Study	the	graph/table/chart	carefully	both	before	and	after	reading	the	problem.	

- Pay	attention	to	labels,	units,	scales,	and	patterns	in	the	shape	of	the	graph.	
	
Chapter	9:	STRATEGIES	FOR	DATA	SUFFICIENCY	

• Rephrasing:	Translating	Words	into	Algebra:	Be	sure	to	keep	track	of	the	variables	you	assign	to	each	unknown.	
	
Given	that	3H	+	xS	=	1,000,	what	is	x?	
(1) H	=	2S	à	6S+xS	=	1,000	
(2) 3H	=	750	à	750	+xS	=	1,000	à	xS	=250	
Answer	C:	SUFFICIENT	TOGETHER	

	
	
Chapter	10:	OFFICIAL	GUIDE	PROBLEM	SETS:	PART	I	
	
Chapter	11:	RATES	&	WORK:	ADVANCED	

• Do	not	be	intimidated	by	RTD	or	RTW	algebra;	it	generally	looks	scarier	than	it	actually	is	–	Problems	
can	generally	be	solved	by	the	Multiple	RTD	or	RTW	chart.	



- In	the	example	above,	the	equation	is	*+
,
= *+

,".
+ /

/.
.	At	this	point,	you	could	plug	in	answers.	

- Be	ready	to	break	rate	or	work	problems	into	natural	stage.	
Likewise,	combine	workers	or	travelers	into	a	single	row	when	the	work	or	travel	together.	

• Equations	for	Exponential	Growth/Decay:	Few	population	problems	may	call	for	an	exponential	
formula	to	represent	population	growth.	
- If	the	population	doubles	in	the	interval,	then	we	have	this	variation:		 Population	=	S*2t/I		
- Likewise,	if	the	population	is	cut	in	half	in	the	interval,	the	formula		 Population	=	S*0.5t/I	
NOTE:	In	an	exponential	growth	formula,	make	sure	all	your	time	units	are	the	same.	

	
Chapter	12:	COMBINATORICS,	PROBABILI1Y,	&	STATISTICS:	ADVANCED	

• Disguised	Combinatorics:		

	

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =
#	𝑜𝑓	𝑑𝑒𝑠𝑖𝑟𝑒𝑑	𝑝𝑜𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑒𝑠
𝑇𝑜𝑡𝑎𝑙	#	𝑜𝑓	𝑝𝑜𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 =

4!
3! 1!
6!
3! 3!

→
𝐸𝐸𝐸𝑆
𝐸𝐸𝐸𝑆𝑆𝑆 	𝑤ℎ𝑒𝑟𝑒	𝑜𝑟𝑑𝑒𝑟	𝑑𝑜𝑒𝑠	𝑛𝑜𝑡	𝑚𝑎𝑡𝑡𝑒𝑟	

To	get	home,	Alicia	must	walk	exactly	three	blocks	South	and	three	blocks	East;	the	only	issue	is	the	
order	in	which	she	does	so.	Therefore,	the	problem	involves	anagramming	three	S's	and	three	E's	in	
the	denominator.	For	the	numerator,	since	you	cannot	change	the	first	two	letters,	just	ignore	them.	

• Combination	and	Permutation	Formulas:	
Combination:	A	selection	of	items	from	a	larger	pool	in	which	the	order	of	items	does	not	matter.	
The	number	of	combinations	of	r	items,	chosen	from	a	pool	of	n	items,	is	 L!

M! LNM !
	

Permutation:	A	selection	of	items	from	a	larger	pool	in	which	the	order	of	items	does	matter.	
The	number	of	permutation	of	r	items,	chosen	from	a	pool	of	n	items,	is	 L!

LNM !
	

NOTE:	If	switching	the	elements	in	a	chosen	set	creates	a	different	set,	it	is	a	permutation.	If	not,	it	is	a	
combination.	Also,	0!	=	1.		

	
𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑝𝑜𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 = 3! ∗

10!
8! 2! ∗ 10 ∗ 10 → 	𝑃𝑒𝑟𝑚𝑢𝑡.∗ 𝐶𝑜𝑚𝑏.∗ 𝐶𝑜𝑚𝑏.∗ 𝐶𝑜𝑚𝑏.	

• Combinatorics	and	Probability:	

	



𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 =
#	𝑜𝑓	𝑑𝑒𝑠𝑖𝑟𝑒𝑑	𝑝𝑜𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑒𝑠
𝑇𝑜𝑡𝑎𝑙	#	𝑜𝑓	𝑝𝑜𝑠𝑠𝑖𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 =

4!
2! 2!
6!
4! 2!

→
𝑌𝑌𝑁𝑁
𝑌𝑌𝑌𝑌𝑁𝑁 	𝑤ℎ𝑒𝑟𝑒	𝑜𝑟𝑑𝑒𝑟	𝑑𝑜𝑒𝑠	𝑛𝑜𝑡	𝑚𝑎𝑡𝑡𝑒𝑟	

Each	of	the	winning	scenarios	will	include	Kate	and	Amy,	plus	2	of	the	remaining	4	girls.	Therefore,	we	
Reduce	the	Pool	by	2	people,	and	we	find	the	number	of	winning	scenarios	by	counting	the	ways	we	
can	choose	2	of	the	remaining	4	girls:	

• Combinatorics	and	the	Domino	Effect:	*	P	of	events	in	a	sequence,	taking	earlier	events	into	account.	
	

(
7
16 ∗

5
15 ∗

4
14) ∗ 6	

	
- 	In	general,	when	you	have	a	symmetrical	problem	with	multiple	equivalent	cases,	calculate	the	

probability	of	one	case	(often	by	using	the	domino-effect	rule).	Then	multiply	by	the	number	of	
cases.	Use	combinatorics	to	calculate	the	number	of	cases,	if	necessary.	

• Reformulating	Difficult	Problems:	If	a	probability	problem	seems	to	require	extensive	calculation,	try	
to	reformulate	it	in	a	way	that	either	takes	advantage	of	symmetry	in	the	problem	or	groups	several	
individual	cases	together	at	once.	

	
	
	

	 /
/X
+ /

/X
	

	
	

	
Let	the	result	of	the	first	die	be	any	number-so	that	you	do	not	need	to	include	the	first	die	in	the	
probability	calculation-and	concentrate	on	whether	the	second	and	third	dice	match	the	first	die.	
- Second	matches	first,	third	does	not:	1/6	*	5/6	=	5/36	
- Third	matches	first,	second	does	not:	5/6	*	1/6	=	5/36	
- Second	and	third	match	each	other:	5/6	*	1/6	=	5/36	

• Two	Time-Saving	Shortcuts	for	Averages:	
Changes	in	Mean:	YZ[	\Z,]	N	^_`	]ZaL

YZ[	Yb]cZ,	de	\Z,]f
	

Ex:	Change	in	mean	is	$100,	and	New	term	-	Old	mean	is	$1200.	The	formula	yields	at	once	the	fact	
that	Sam	has	made	12	sales	(New	number	of	terms).	

Residual:	Date	Point	-	Mean	
Ex:	If	the	class	average	on	a	test	is	85	points,	then	a	score	of	91	has	a	residual	of	+6.	Likewise,	a	
score	of	15	has	a	residual	of	-10.	
NOTE:	For	any	set,	the	residuals	sum	to	zero.	Alternatively,	the	positive	residuals	("overs")	and	
negative	residuals	("unders")	for	any	set	will	cancel	out.	


