GMAT Quant Notes & Tips

Bunuel=2gmatclub.com

NINH1)(2N41)
Formula for counting the sum of the firatpositive perfect squares is: 3
Suppose N=15, then
=158, Swum =1240

(2) TIP:

When odd number n is doubled, 2n has twice as rfeatgrs as n.

That's because odd number has only odd factorsvéwed we multiply n by two we remain all
these odd factors as divisors and adding exaatlgdme number of even divisors, which are
odd*2.

(When even number is doubled, 2n has 1.5 morerfaan.)
Rate Problems:

General formula for calculating the time needed for two workers A and B working simultaneously to
complete one job:

Given that aand bare the respective individual times needed for Aand Bworkers (pumps, ...) to
complete the job, then time needed for A and Bworking simultaneously to complete the job equals to

, _a'b 1,1 1
T'ﬂ&B) ~ a+Bhours, which is reciprocal of the sum of their respective rates (ﬂ—l_b 1.

General formula for calculating the time needed for three A, B and C workers working simultaneously
to complete one job:

*b¥e

__4agoc¢c
T(Q&B&C) — ah4ac+bechours.

Also for rate problems it's good to know that:

TIME to complete one job=Reciprocal of rate. eg 6 hours needed to complete one job (time) --> 1/6 of
the job done in 1 hour (rate).

Time, rate and job in work problems are in the same relationship as time, speed (rate) and distance.



Time*Rate=Distance
Time*Rate=Job

Scoowhoop2beatthegmat.com

This is a little thing | put together, | haven'esdat anywhere on here so | figured I'd share....

In this method we use reverse logic by findingladl numbers that arn't prime and eliminating
them. Since all of these primes (11-109) can ontyia 1,3,7,0r 9 we create a table for all
possible outcomes. We notice a repeating patt2in:H1, 81), (33,63,93), (27,57,87), and
(39,69,99) are all NOT prime and can be eliminaléds only leaves 49,77,and 91 as the other
non-primes. Draw this matrix at the beginning of tast to help reference prime numbers. I've
attached a better diagram if you have a hard tisigalizing below. Hope this helps!

11131719
21232729
31333739

41 43 4749
51535759
61636769
71737779
81838789
91939799

101 103 107 109

~Drew

Attachments

Primes from 11-109.JPG
{+10]

Brian@VeritasPrep->BTG’s Reply




That's pretty neat, Drew - thanks for posting that!

Because my nature with regard to the GMAT is toagisvask "why", | looked at this and my
first inclination was to determine why that's tlese. For anyone interested, it's this:

The pattern that Drew shows here with 21,51, 8163393; 27, 57, 87; and 39, 69, 99 is that all
of those are multiples of 3. By taking the basetipld of 3 (21, 33, 27, etc.) and adding 30s,
you're just creating more multiples of 3 (3*x + 8*% 3 * (x+10).

Once those are out, and we've already taken oatrmwebers (anything ending in 2, 4, 6, 8, or
0) and multiples of 5 (anything ending in 5), weaAheeady accounted for numbers divisible by
prime factors 2, 3, and 5.

The next one up is 7, which brings us to 49 (777)(7*11) and 91 (7*13). Essentially, these
other numbers to "memorize" are the products afd’another prime number. Any other
multiple of 7 has already been accounted for,'ssimultiple of 2, 3, or 5. And, in this range,
we don't need to worry about any primes above édabse 1112 is 121; if that's the upper limit
of our range, then any number larger than 11 woelketl to be multiplied by something less than
11 in order to be less than 121.

One other note on primes - | had a student oncdiometinat she had been taught in school to
"look for numbers next to multiples of 6" when seekout primes. Why does that work? 6 is a
multiple of the two smallest prime numbers, 2 an8& any multiple of 6 won't be prime, and
any number two away from a multiple of 6 will benaltiple of 2 (every second number - 2, 4, 6,
8, etc.) is a multiple of 2) and any number thr@@yfrom a multiple of 6 will be a multiple of 3
(every third number - 3, 6, 9, 12, etc. is a mistipf 3). So, the only numbers that could be
prime, once you get past 2 and 3, are one away &omltiple of 6: 5, 7, 11, 13, 17, 19, 23, 29,
31, 37...

To summarize this post (and thanks, readers, thriging me), you can often learn the
mechanics behind these shortcut tricks, and ingdemyou'll internalize them that much more. If
you ask yourself "why" when you see tricks and gtuis posted here, you'll likely be able to
apply those concepts even broader and more efédgidn the GMAT.

Pkw2092BTG:

Any "X" consecutive positive integers will alwayslude exactly one multiple of "X."

True or False?



Mohit11's reply

Answer is YES, since a number is multiple of itself

123, x=3and 3is amultiple of itself.

234567,x=6,6isamultiple of itself.

» GMAT Math Formulae

Permutation and Combination

nPr =n!/ (n-r)!
nPn = n!
nCr=n!/(n-r!r!
nCn=1

nPO =1

nCo0=1

Arithmetic Progression

An=a+ (n-1)d
Sn =n/2[2a + (n-1)d]

Geometric Progression

An = ar(n-1)
Sn=a(rn-1)/(r-1)
S(infinite series) = a/(1-r)

Metrics

1 mile = 1760 yards
1 yard = 3 feet

1 mile”2 = 640 acres
| gallon = 4 quarts

1 quart = 2 pints

1 pint = 2 cups

1 cup = 8 ounces

1 pound = 16 ounces
1 ounce = 16 drams
1 kg = 2.2 pounds

Triangle



30-60-90 triangle -> 1:sqrt(3):2 sides
45-45-90 triangle -> 1:1:sqrt(2) sides
In a triangle with sides of measure a, b and cs@<b+b

In a triangle, if the sum of two angles = third Enghen it is a right angled triangle.

Numbers and Fractions

an3>b"3 -> a>b

If A than B => not B than not A

Zero divided by any nonzero integer is zero.

Division by 0 is undefined.

Dividend = Divisor * Quotient + Remainder

LCM * HCF = Product of 2 numbers.

1+2+3 n=n*n+tl/2

Sum of squares of 1st n natural numbers = n (nhtXP/ 6
Sum of cubes of 1st n natural numbers = [n (nN+1%/2]
The number of integers from A to B inclusive is = B +1
Average of consecutive numbers:Ex from 14 to 264=+6)/2 = 20
0”0 = undefined

If a-b = odd => a + b = odd

If z1, z2, z3 ... zn are consecutive positive integerd their average is an odd integer =>
n is odd => sum of series is odd

Fraction > (Fraction)*2 for all positive fract®n
Fraction > sqrt(Fraction ) for all positive fraat®

If the difference between the largest and the ssadivisor of a number is X, the
numberis X + 1



« Every number raised to power 5 has the numbef asalnit digit
- Ifa+b+c=2Z than the largest of a, b, anédwerot be greater than the mean of the other
two.
Speed, Distance and Time
Average speed = Total distance / Total Time

Casel:When equal distances are covered in differentdspiem
Average Speed =2ab/a+b

Case 2:For Different distances in same time
Average Speedis=a+b/2

Currency
1 Nickel = 5 cents
1 dime = 10 cents
1 quarter = 25 cents
1 half = 50 cents
1 dollar = 100 cents
Geometry
- Area of Equilateral triangle = sqrt(3/4)* a2
« Area of trapezium = % (Height * Sum of parallelesy

« Slope = (change in y)/(change in x)

« Measure of an angle of a cyclic polygon = 180 /86Qvhere n is the number of sides of
the polygon.

« Degree measure of one angle in a regular polygtmmsides ={(n-2)*180 }/n
« Sum of interior angles of a polygon with n side@=2)*180
« If area of a rectangle is known, diagonal(d) iswnpperimeter can be found
« a2+ b2

=diagonal*2

Add
2ab



an2 + b"2 + 2ab = diagonal*2+ 2ab
(a + b)*2 = diagonal*2+ 2*Area

> To find last digit of power of a Number: amitdgr->gmatclub.com

Remember:

1) Numbers 2,3,7 and 8 have a cyclicity of 4

2) Numbers 0,1,5 and 6 have a cyclicity of 1 (ia#.Yhe powers will have the same unit digit.
e.g. 5245 will have "5" as unit digit, 52000 wallso have "5" as unit digit. Same holds for 0,1
and 6

3) If 4 is the number in the unit place of the basmber then the unit digit will be "4" if the
power is odd and it will be "6" if the power is eves.g. 4*123 will have unit digit of 4 since 123
is odd.

4) Similarly, for 9 the unit digit will be "9" foodd powers and "1" for even powers. e.g. 9°234
has unit digit as "1" since 234 is even.

Let’s take an example:

31=3,

32=9,

33=27,

3%=81,

352243,

36=729, and soon .....

Now it is not humanly possible to remember all tiienbers till 327

If you have noticed in the above series the |agit depeats after every 4 terms

the last digit is same faPand3!
the last digit is same f&Pand34

If 3 is the unit digit of a number then the unigitirepeats every fourth consecutive term.For our
convenience here, lets call it cyclicity. So 3 hagyclicity of 4.

To find the unit digit of a number having 3 asl#st digit and raised to a positive power, divide
the power by 4 and find the remainder.

If the remainder is 1 then the unit digit is sarmefthe unit digit ofs!
If the remainder is 2 then the unit digit is sarsefthe unit digit ot?and so on.....

Note that if the remainder is "0" then the unitidig same as* since the cyclicity is 4.
Also remember that the numbers 2, 3, 7 and 8 hgslecity of 4

in our problem above we have 327



3 has a cyclicity of 4 so divide the number 27 by get a remainder of 3. Now as per
cyclicity the last digit of 3727 is same as thaB68. 33 is 27 so the last digit of 3"27 is 7.

Lets take another example

Find the last digit of 122794

moow»
©CoohN

Now the last digit of 122 is 2. We require onlystinumber to determine the last digit of 122
raised to a positive power.

so the problem is essentially reduced to find és¢ digit of 2°94.

Now we know 2 has a cyclicity of 4. So we dividel844. The remainder for 94/4 is 2.
So last digit of 2794 is same as that of 22 whsch.

So last digit of 122794 is 4

Here's another way of looking at it !

T
Here the given number (Fyz)
z is the last digit of the base.
n is the index

i
To find out the last digit inryz) , the following steps are to be followed.
Divide the index (n) by 4, then

Case |

If remainder = 0

then check if z is od(except 5), then last digit = 1
and if z is_evenhen last digit = 6

Case Il

If remainder = 1, then required last digit = lasgfittof the base (i.e. z)
2

If remainder = 2, then required last digit = lasgjitdof the basé(zj'

3
If remainder = 3, then required last digit = lasgfitdof the basd?)

Note : If z = 5, then the last digit in the prodech



Example:
Find the last digit in (295073)"130
Solution Dividing 130 by 4, the remainder = 2

2 2
Referring to Case I, the required last digit is tast digit of{zj' , e (3)°= 9, (because z = 3)
Onceatsea’s view:

Here's another way of looking at it !

T
Here the given number (gyz)
z is the last digit of the base.
n is the index

n
To find out the last digit T yz) , the following steps are to be followed.
Divide the index (n) by 4, then

Case |

If remainder = 0

then check if z is od(except 5), then last digit = 1
and if z is_everthen last digit = 6

Case
If remainder = 1, then required last digit = lagfitdof the base (i.e. z)

2
If remainder = 2, then required last digit = lasgfitdof the basézzf:'3
If remainder = 3, then required last digit = laggfitdof the basdZ)

Note : If z = 5, then the last digit in the prodech

Example:
Find the last digit in (295073)"130

Solution Dividing 130 by 4, the remainder = 2 . .
Refering to Case Il, the required last digit is lde digit of (%) , e (3)°=9 , (because z = 3)

Bunuel's view:

RULE: The order of operation fexponents x*y*z=x"(y"z) andnot (x*y)*z. The rule is to
work from the top down.

31373=31(3"3)=3"27

Cycle of 3 in power is four. The units digit of 3'& the same as for 3"3 (2#6+3) --> 7.



> When to use Permutation Formula

By a gmatclub.com membef13igDmsu

| was struggling with when to use the permutatimmiulaand when to use the combination
formulain various problems. The definitions of permutai@nd combinations are are
sometimes not clear to beginners. The easiest hay have found to use the permutation
formula is when the question states that orderarsattooking for key words in the sentence
like:

*Rank

*Arrange

*Place

*Chose

*Pick

and many others signify that order mattérerder mattershen use the permutation formula

Examples:
*In how many ways can 8 CD’s be arrangeda shelf?

*If a softball league has 10 teams, how many d#iférend of the season rankiraye possible?
(Assume no ties).

*How many different arrangementsn be made using two of the letters of the wdEXAS if
no letter is to be used more than dhce

* A teacher has 15 students and 5 are to be chtosgime demonstrations. How many different
ways can the teacher chodke demonstrators given the following conditions.

*In how many ways can a sorority of 20 membersdelgresident, vice president and treasury
assuming that the same person cannot hold moreptienffice

(mn—r)t

. . . T
All of these questions are answered using the perration formula:

This is something that has helped me, hopefulheips others.



» How to calculate simple interest

Simple interestis another topic that would be testedaNAT problem solving section A
clear understanding of percentages is essentiatdefacking Simple interest questions.

Simple interestis the amount that a borrower has to pay the leddeng a particular period of
time ( For which the money has been borrow&tg principal (or money borrowed remains the
same during the period of time)

Example: A borrower borrows $1000 at 10% per annum frolenaer for four years. Calculate
the total interest that the borrower has to payHerbur years.

Year Principal Sieanterest
1 1000 1m0 % of 1000)
2 1000 1m0 % of 1000)
3 1000 100 % of 1000)
4 1000 100 % of 1000)

Total Simple Interest for 4 years = 400
P.S
Principal = Amount borrowed
Rate of Interest = Rate of Interest per year
Time = Time is calculated in years or 12 monthqetor in 356 days
Formula for Simple Interest = (Principal*Rate ofdrest/annum*Time)/100
S.1 = (1000*10* 400
= $400
What if we have to calculate simple interest per qarter or per half year?
For quarter time = 3 months
In years =3/12 =1/4
For half-year time = 6 months

In years =6/12 =1/2

S.I ( per quarter ) = (1000 * 10 * 1/4) /100



= $25

S.1 ( per half year) = (1000* 10 * 1/2) /100
= $50

What if we have to calculate simple interest for 3D days?

S.1 (300 days) = (1000* 10 * (300/365))/100
= $82.19

P.S:Rate of interest (R) in Simple interest is alwagkulated per year or its equivalent . So no
operations on rate of interest is required whilewating Simple interest per quarter or per half
year or for 300 days.

Q) An investment yields an interest payment of $2&&hemonth. If the simple annual interest
rate is 9%, what is the amount of the investment?

(@) $28,300
(b) $30,400
(c) $31,300
(d) $32,500
(e) $35,100

S.I = Principal x Interest x Time
228 = Principal x .09 x (1/12)
Principal = $30,400

The correct answer is B.

How to calculate compound interest

« compound interest

Compound interestis not only important in GMAT but also in all younvestments. With
Simple Interest, we invest X amount of money andlgamount of interest after n period(years
, months or days) but with Compound Interest wegh\x amount of money and depending on
the period of calculation, the Interest ‘I' getslad to your principal amount ‘X’. Sounds
Confusing?

A=Px(1+R)"N

P is the principal amount (Initial amount borrowsdnvested)
R is the annual rate of interest (In Percentage)

N is the number of times the interest is paid

A is the amount of money accumulated after N period

C.I (Compound Interest) = A- P



Case 1: Interest paid Annually =P x (1 + R)
Case 2: Interest paid Quarterly =P x (1 + R /4) M
Case 3: Interest paid Monthly =P x (1 + R /12) "2

How much interest will $2,400 earn at an annua odit8% in one year if the interest is
compounded every 4 months?

(a) $141
(b) $150
(c) $197
(d) $234
(e) $312

Compounded every 4 months (N) =12/4 =3

A=Px(1+R/3)"3

=$2,400 x (1 +.026) ~ 3 = 2597
C.l=A—-P=2597 — 2400 = $197
Correct Answer is C

How much interest will an investment of $2,400 eavary 4 months if simple annual interest
rate is 8%?

(a) $ 68

(b) $ 64

(c)$70

d)$74

(e)$78

Correct Answer is B

S.I = Principal x Interest x Time

= $2,400 x .08 x (4/12)
S.| = $64

» How to identify a large prime number

Prime Numbers: A prime number is a natural number, which can beldd by exactly 2
distinct natural number 1 and itself

Ex: 2 have exactly two factors 2 and 1 so it isngri

The other positive integers are composite and ltfaeng three or more factors.



For example, 9 has factors 1, 3 and 9 (3 facteosjs composite.
2 has factors 1, 2, 3, 4, 6, 12 (6 factors), smiaposite.

Ex: 2,3,5,7,11...
Properties of Prime Number

1) 2 and 3 are the lowest even and odd prime nuwsrespectively.

2) 2 is the only even prime number

3) Prime numbers between 1 and 100 are

2,3,5,7,11, 13,17, 19, 23, 29, 31, 37, 4144353, 59, 61, 67, 71, 73, 79, 83, 89, 97.
There are 25 prime numbers between 1 and 100. Mearthis series(This would be useful for
GMAT)

4) There are no negative prime numbers

5) All prime numbers except 2 and 5, end in 1, 8¢ 9, since numbers ending in 0, 2, 4, 6 or 8
are multiples of 2 and numbers ending in O or Snaudiples of 5

6) All prime numbers above 3 are of the form 6nét 6n + 1, because all other numbers are
divisible by 2 or 3 where n>=1

How to check whether a number is prime or not
Let us take a number 2,321

1) Find the square root of the number The Squareai2,321 is 48.176......
2) Remember that if the square root results imgeyger it is automatically composite
3) If your number ends in a 0,2,4,5,6,8 it is NCRIME 2,321 ends in a 1, so go to next step
4) Add up the digits of your number, if the sundigisible by 3, your number is composite ->
2+3+2+1=8
8 is not divisible by 3

5) Divide the number by all the prime numbers &ss the square root (you can skip 2, 3, and
5)

Since the square root of 2,321 is 48.176...d2\&,321 by primes less than 48

(7,11,13,17,19,23,29,31,37,41,43,47)

Since 2,321 is divisible by 11, it is NOT prirmed therefore composite
6) If a number is not divisible by any of the primembers less than the square, it is PRIME
otherwise it is COMPOSITE

» Circular permutation

Before go we go into circular permutation, let e 8ow we can arrange objects in a linear
arrangement.

AB CD

Suppose we shift each element to the right andghémost element takes the leftmost spot.
Then we have the following arrangements:



ABCD
DABC
CDAB
BCDA

Now let us consider the same scenario for a cirarl@ngement. We see that for a circle there is
no start and end for such an arrangement.

Therefore for four elements the total number ofpéations in a linear arrangement is (n) ! = 4!
=24

But for a circular arrangement the total numbep&imutations for 4 elements would be (n)!/n
44=6=(n-1)!

Clockwise and Anti-Clockwise Permutations

There are two types of circular permutations: cloisk and anti-clockwise. The arrangements
are distinct based on the type of objects in thangements.

N I
.

Clockwise Anti-Clockwise

Distinct Arrangement: When we consider an arrangement of objects withrént identity then
the arrangement is distinct.

For Example: A circular arrangement of people with differentres.
For distinct objects thetal number of permutations = (n—1) !

Non-Distinct Arrangement: When the objects in the arrangement cannot beifeh
separately then the arrangement is non-distinct.

For Example: A circular arrangement of beads in a necklace.
For non-distinct objects, both clockwise and atdkwise arrangement would be the same.
Therefore theéotal number of permutation = (n-1)!/2

> Profit and Loss



In order to understan@MAT Profit and loss questions a fair idea of percentages is a must.
- Profit : if an entity is sold for a price that is greateaun the cost of the entity then the
difference in Selling Price(SP) and Cost Price({SRhe Profit.
Profit = SP-CP
« Lossif an entity is sold for a price that is less thhe cost of the entity then the
difference in Cost Price(CP) and Selling Price(iSRje loss.
Loss= CP-SP
Profit and Loss can be represented in currency(&s@ percentage.

Q) A shopkeeper bought a cupboard for a $ 300 anditsfid$450 .Find the profit or loss
percentage?

A: Since SP=$450
CP=$300
and SP>CP

Profit($) = SP-CP
= $150

Profit % = (Profit/CP)*100 = 150/300
= 50%

Note: Percentage profit and loss are always calculatdd®@P as denominator unless otherwise
stated

Other Shortcuts to remember :

SP= (CP*(100+Profit%))/100
CP=(100*SP)/(100+Profit%)
Profit % = (Profit/CP)*100
Loss% = (Loss/CP)*100
Marked Price

Generally shopkeepers add a margin to the cost pnd the resulting price is called marked up



price.

CP + Mark Up(based on margin) = Marked Price

If the shopkeeper sells the product at marked ige pinen

Marked-up price = Selling price

However if the shopkeeper provides a discount emtarked-up price then
Discounted marked-up price = selling price

Q) If a merchant offers a discount of 30% on the mauiegce of his goods and thus ends up
selling at cost price, what was the % mark up?

A: Let marked price = MP
New Marked Price = MP-0.3MP = 0.7MP
0.7MP=CP
% MP = (MP-CP)/CP
= 0.3MP/0.7MP
= 42.85%
Common Profit and Loss GMAT Questions

Q) A shopkeeper sells two T-Shirts at the same pfibe.kells one of the T-shirts at a profit of
10% and the other for a loss of 10%,find the peaxgps profit and loss.

A: Remember that questions which has an equal % aradi %loss would result in a loss.

Formula to remember:(x/10)"2 % where X is the percentage loss and profit on tifferdnt
entities.

Here in this question, x=10%
So Net Loss % = (10/10)"2% = 1%

Q) On Selling 10 apples if a fruit vendors recovéues ¢ost price of 15 mangoes. Find the profit
percentage.

A: 10* x = Selling price of 10 apples where x is 8t of one apple
15* y = Cost price of 15 mangoes where y is@ffeof one mango

10x=15y

Note : When the SP and CP are equated the forrmutarember is



Profit percentage = (Number of items Left)*100/(Noen of Items Sold)
= 5*100/10 = 50 %

Another commonly tested GMAT Question is

Q) A dishonest shopkeeper uses 800 gram weights @e @il kg weights. Find the profit
percentage if he sells per kg at the same prite dmiys a kilogram.

A) Profit percentage = (Number of items Left)*100/(her of Items Sold)
= 200*100/800 = 25 %

> How to calculate standard deviation

Standard Deviation of a probability distributiormeasures the distribution of data from the
mean value Probability distribution maps the probabilityaf/ariable within a particular range
of values.

For Example: Suppose we toss a coin two times

All possible outcomesHH, HT, TH, TT

Total number of outcomes = 4

Let a variable, X measures the number of headsisrekperiment

Probability of n heads = (Outcomess with n hea@%)tal number of outcomes)

Number of Heads Probability

X) (Probability of n heads)
0 0.5
1 0.25
2 0.25

For a probability distribution, platumber of Heads(X)on the x-axis anthe probability of n
headson the y-axis.

Range of valuesn this case = 0-2
Consider a data set with following value
2,2,4,5,3,6,13

Step 1:Count the number of elements in the data set
N=7

Step 2:Find the mean or average of the data set

Arithmetic Mean (average)=(2+2+4+5+3+6 + 13)/7



=35/7=5
Step 3:Subtract Mean from each element in the data sksqunare the result

(2-5)=-3 : (-3)22=9
(2-5)=-3 : (-3)22=9
(4-5)=-1 : (-1)~2=1
(5-5)=0 : (0)~2=0
(3-5)=-2 : (-2)"2=4
6-5=1 : ()"r2=1
(13-5)=8 : (8)"2=64

For Sample Set

Step 4:Divide the sum of the resulting values with orgsléhan the number of elements in the
data set and find the square root

SD(Standard Deviation)=Sqrt (9 +9+1+0+ 4 + 1 + 64)/6)
=3.82

Variance is the square of standard deviation = SD * 2 §94.

For Complete Set

Step 4:Divide the sum of the resulting values with thentyer of elements in the data set and
find the square root

SD(Population Standard Deviation)= Sqrt (9+9+1+ 0+ 4 + 1 + 64)/7)
=3.54

Population varianceis the square of standard deviation = SD " 2
=12.25

Example of Sample SetSample voters in an exit poll
Example of Complete SetSet of all the voters in an election

» Absolute Value and Inequality - 1

Absolutely positive That is what everyone knows about an absolutgevekpression. /3/ = 3
and /-3/ = 3. But why do absolute value bars araundmber neutralize, or do away with, the
sign of the number? The answer is that absoluteevadrs are conceptually a measure of the
distance of the expression inside the bars frorn.z8rand 3 are both three units away from
zero. We will use these two ways of thinking absohkalues-- (1) "the guarantee of positive"
and (2) the measure of distance from zero--asdbeslfor delving deeper into absolute values.



Absolute value expressionsstart to become difficult when variable expressiare placed

inside the bars. For example, /x/. Upon a cursggyrenation, the expression /x/ seems like it
should be equal to x. Since there is no sign intfad the x, the absolute value bars should be
able to be removed without jeopardizing the "gutsamf positive.” What this line of reasoning
fails to account for, however, is that x itself tthbe negative! When dealing with absolute value
expressions that contain variables, two scenariost fve considered:

(1) the scenario whereby the expression insidédng is positive and

(2) the scenario whereby the expression insidédng is negative.

In this example, for scenario (1) if x > 0, the eegsion /x/ can simply be represented as x; for
scenario (2) if x < 0, the expression /x/ mustd@esented as (-x). Notice that in the negative
scenario, we don't simply remove the absolute viahrs. We remove the absolute value bars

and negate the entire expression within.

Let's look at a more complicated example: the esgpom /x - 3/. As always, we must consider
both the positive and negative scenarios. Wheneiekpression inside the absolute value bars
positive? Not simply when x > 0, but when x - 3 srOvhen x > 3. Likewise the expression will
be negative when x < 3.

To recap, the two scenarios are:

(1) /x - 3/ can be rewritten as x - 3when x> 3

(2) Ix - 3/ can be rewritten as -(x - 3) or 3 - kem x < 3
One more for the road: /3x +yl.

(1) /3x + y/ can be rewritten as 3x + y when 3x>*§
(2) I13x + y/ can be rewritten as -(3x + y) whent3yx < 0

To finish our discussion of the definition of ahs®l value expressions, let's return to the concept
of the"measure of distance from zero."In our first example with an algebraic expressian,

the absolute value expression rather straightfatlyaepresents the distance of x from zero. But
what about in the expression /x - 3/? We mightklahthis as the distance of "x - 3" from zero;
however, this will rarely be useful on the GMAT mdore sophisticated way of looking at this is
"the distance of x from three."

Let's see how this conceptualization is put intxpce. If x is to the right of the number 3 on the
number line (let's say x is four units to the righB, which would make x equal to 7), the
expression x - 3 will be positive and the exprasio- 3/ (in this case 7 - 3 = 4 units) represents
the distance between x and 3. If x is to the Ie on the number line (keeping x four units



away from 3, would make x equal to -1), the expoesg - 3 will be negative and the expression
Ix - 3/ (in this case 3 - (-1) = 4 units) againresents the distance between x and 3.

On 700+ level GMAT questions, it is sometimes uséfto be able to think of the general
expression /x - y/ as the distance of x from yn data sufficiency questions, this line of thimk
is sometimes faster than running through the difiealgebraic scenarios

» Absolute Value and Inequality - 2

The first step to solving an equation containingabsolute value expression is to remove the
absolute value bars. To do so, however, we mustidenboth the positive and negative
scenarios

Consider the following example: /x/ + 8 = 12.

SCENARIO 1: If x is positive, then the absolute value bans sianply be dropped and the
equation can be rewritten as: x + 8 = 12, so x ¥refore, if x > 0, x = 4.

SCENARIO 2: If, however, x is negative, then the absoluteigdiars are dropped and the
expression is negated, so the equation can betremas (-x) + 8 = 12, so x = -4. Therefore, if X
<0,x=-4.

Now consider a slightly more difficult example:#x1/ = 8

SCENARIO 1: If (x + 1) is positive, x + 1 =8sox =7.
Notice that the condition here isthat x + 1 > kor-1
Therefore, if x >-1,x=7

SCENARIO 2: If (x + 1) is negative, -(x + 1) = 8,s0 x =-9 |
Therefore, if x <-1,x=-9

Notice that in both of these examples, there wscesolutions to the absolute value equation.
That's because a variable absolute value exprebsitaves differently depending on the sign of
the variable expression it contains within. Eachalde absolute value expression has a breaking
point, known as the critical point, where the bebaghanges. This critical point is the "zeroing
point" of the expression in the absolute value iaos the simple expression /x/, the critical

point is 0. All x's to the right of 0 on the numbieie reduce the expression /x/ to x; all X's te th
left of 0 on the number line reduce the expreshidto (-x). For the expression /x - 2/, the

critical point is 2; for the expression /2x + 3éttritical point is -3/2. The critical point is
important because it defines the range whereby eaation is true.

Now we can look at a more complicated example: IX + /x - 3/ = 6.



Notice that this equation has two absolute valygessions, both in terms of the variable x.
With two scenarios per absolute value expressmwirgy this equation could potentially involve
solving four different equations! Because the alit®oValue expressions contain the same
variable x, however, it turns out there are onhgéhpossible equations.

The easiest way to see the various scenariogriadk the critical points of the two absolute
value expressions on a number line.

The critical point of the expression /x + 1/ isatid the critical point of the expression /x - 38is
How many distinct regions are there on the numberwith the points -1 and/or 3 as
boundaries? The answer is three: x < -1, -1 < xan8 x > 3. (The theoretical "fourth" scenario
here is not a possibility, i.e. 3 <x <-1.)

So what does the equation look like for each ontbede three scenarios?

SCENARIO 1: when x < -1 (x + 1) is negative in this regiorddr - 3) is also negative, so the
equation becomes:
-(x + 1) - (x - 3) = 6, which simplifies to x = -2

With complex absolute value questions, the solufion -2) must be checked against the range
for which the equation holds true (x < -1). In thése there is no conflict (since -2 is less than -
1) so this is an actual solution.

SCENARIO 2: when -1 <x < 3 (x + 1) is positive in this regiand (x - 3) is negative, so the
equation becomes:
(x +1) - (x - 3) = 6, which simplifies to 4 = 6ei mathematical jibberish!

This means that there is no solution for the equat this range.

SCENARIO 3: when x > 3 (x + 1) is positive in this region gmd 3) is also positive, so the
equation becomes:
(x + 1) + (x - 3) = 6, which simplifies to x = 4

This solution (x = 4) check out since it is in tiamge for which the equation hold true (x > 3).

Therefore, there are two potential solutions te #isolute value equation, x = -2 and 4.
Conceptually, it is important to understand thatshese this equation had two absolute value
expressions for the same variable X, there werectitioal points and therefore three regions of
"different behavior." This created the need foritheestigation of three different
scenarios/equations.

» Absolute Value and Inequality - 3
In general, inequalities are not that differentirequations. In fact, most of the algebraic

manipulations that can be used to solve equatiande applied to inequalities. There is
however, one notable exception: when you multiplgdigide an inequality by a negative value,



you must change the direction of the inequality BgmThis may seem trivial, but the
ramifications are numerous:

(1) You cannot multiply/divide an inequality by anable unless you know the sign of that
variable because you need to know whether or ngivitch the direction of the inequality
symbol. The inequality p/q > 1 does not necessariply that p > g (unless q is positive).

(2) You cannot take the square root of both sidesanequality expression. x2 < 4 is not
simply equivalent to x < 2 (it's actually equivalémx < -2 OR x > 2).

(3) You can't square both sides of an inequality.yxdoes not necessarily imply that x2 > y2.
(4) Finally, absolute value expressions must batéwith special care, since as we learned in
last article, absolute value expressions have wgsiple scenarios. Special care must be taken
when considering the negative scenario.

This last point is of primary interest to us in aiscussion of absolute values. Let's look at an
example of a simple inequality containing an absolalue: /x/ < 2. Just as we did when
working with equations, we must consider two scesdor the absolute value expression.
Scenario 1:when x > 0, the inequality simply becomes x < 2.

Scenario 2:when x < 0, the inequality becomes -x < 2, whiah be simplified to x > -2. Notice
that the direction of the inequality symbol switstvehen we multiply by a negative.

The solutionis -2 <x <2

Now let's take a slightly more difficult examplg.-/4 /> 8

Scenario 1:when x - 4 > 0 (i.e. when x > 4), x - 4 > 8, whaimplifies to x > 12

Scenario 2:when x - 4 <0 (i.e. when x < 4), -(x - 4) > 8 whisimplifies to x < -4

The solution is x > 12 OR x < -4.

More often than not, absolute value and inequaligigow up as data sufficiency questions on the
GMAT.

Now that we have covered the basics of inequalaresabsolute values, let's take a look at a
sample GMAT data sufficiency question.

Isx>07?
(1) /x-3/<5
(2)Ix+2/>5

The first statement can be solved using the metlesdribed above.



Scenario 1:When x > 3, x - 3 <5, which can be simplifiedkte 8
Scenario 2:When x < 3, -(x -3)<5o0rx > -2

Statement (1) can be simplified as -2 < x < 8, WhcNOT sufficient to answer the question "is
x>0?"

The second statement can be solved in a similanaran

Scenario 1:When x > -2, x+2>5o0r x> 3.
Scenario 2:Whenx<-2,-(x+2) >5o0rx < -7.

Statement (2) can be simplified as x > 3 or x <wdich is NOT sufficient to answer the
guestion "is x > 0?"

Together, the two statements ARE SUFFICIENT to amdhe question "is x > 0?" Since both
statements are true (remember this is always the ioaData Sufficiency), x must be greater than
3 and less than 8. This is the only overlappingoredetween the ranges from statements (1) and
(2). All of the values between 3 and 8 are posiiod OGETHER the statements are
SUFFICIENT and the answer is C.

» Absolute Value and Inequality - 4

We can conclude our discussion of absolute valngb® GMAT with a more conceptual way of
solving these expressions. In more difficult guestiinvolving absolute value expressions on
the GMAT, considering the positive and negativenac®s for each absolute value expression
can be either overly tedious or altogether notulséi these cases, it is preferable to take a more
conceptual approach.

Consider the following sample data sufficiency dqioes
fy=/xX+7/+/2-%x/isy=9?

Q) x<2
2) x>-7

This question could be solved using a systemagjebsbic approach. It would start like this: the
two absolute value expressions each have two sosrthat must be considered. If we consider
the intersection of these four scenarios, we withe up with three different equations
(Theoretically there should be four different egorad given the two scenarios for each
expression, however, one of the equations woul@émleeld since x cannot be both less than -7
and greater than 2). The process of considerirggettigee different equations would be quite
tedious and time consuming.



If we apply a conceptual understanding of absaolataes, we can greatly simplify the solution
to this problem. As we learned earlier in the sergach absolute value expression has two
scenarios, a positive and a negative one. Recltllese scenarios are true for a given range of
values.

For example, the first expression /x + 7/ has teenarios: one when x is greater than -7 and one
when x is less than -7. -7 is called the criticaihp of this absolute value expression. What is the
critical point of the second absolute value expogss the above equation? 2. Notice that the
critical point is the value of x that would cauke ibsolute value expression to be zero.

Now that we have the critical points of the two@hg value expressions in this equation, we
are poised for a strategic, conceptual solutictigoquestion. Because there are two critical
points, the equation y = /x + 7/ + /2 - x/ will freathree different forms, one for each of three
critical regions: x < -7, -7 <x<2,and x > 2.

The question asks us if this equation can be sfiaglio y = 9. Let's look at the statements.

Statement (1) says that x < 2. Is y = 9 for alless than 2? If we plugged a few values for x less
than 2,i.e. x =1, 0, -1, we might come to thetyhdgecision that in fact y is always equal to 9
when x < 2. The problem with this set of numbemyéver, is that it doesn't do justice to the
critical regions in the problem.

For statement (1) we must check values not onkytlegn 2 but also less than -7. Otherwise we
are artificially restricting the statement to origlee three critical ranges for the problem. Intfac
when we check x = -10, we see that y is not equ8] o statement (1) is not sufficient.

The same process can be applied when lookingtanstat (2) on its own. We must try values
of x that fall in the two critical regions which etethe criteria in the statement. Thus, we must
test values in the region -7 < x < 2 and valuahéregion x > 2. When we do, we find that y is
not always equal to 9.

When we look at the two statements together, tiyearitical region to be considered is -7 < x <
2. Now the two statements are sufficient (y is gtV in this region) and the correct answer is
C, statements (1) and (2) TAKEN TOGETHER are sigfitto answer the question, but
NEITHER statement ALONE is sufficient.

Let's take a look at another example.

If /xI + Iyl = Ix + y/then which of the following must be true?
(A)x+y>0

(B)x+y<0

C)x-y>0

(D)xy>0

(E)xy<0



At first glance, one might consider writing out th&erent scenarios for the absolute value
expressions in this equation, however, that woeld Inistake. A conceptual approach is much
better.

Let's use the "guarantee of positive" that we sgtiaut in the first week to think about the
equation /x/ + lyl = Ix + yl. The left side of tequation takes the variables x and y and makes
them positive before they are added. The right sfdee equation adds the variables first and
then makes the result positive.

What must be true about x and y for the two sideébeequation to be equal? If x and y are both
positive (x = 2, y = 3), both sides of the equatgual 5. If x and y are both negative (x =-2,y =
-3), both sides of the equation still equal 5.

If, however, one value is positive and the otheragative (x = -2, y = 3), the left side of the
equation is 5, but the right side of the equatsh.iWe see that for the two sides of the equation
to be equal, x and y must have the same sign.rmeans that the product of x and y must be
greater than zero, so the correct answer is D.claliat the solution to this question did not
involve breaking the absolute value expressionsitgptwo scenarios, but instead involved a
conceptual understanding of absolute value exmessi

In this series we have covered a variety of apgresato solving absolute value expressions on
the GMAT. From the algebraic to the conceptualsé¢heethods should aid you in tackling even
the most difficult absolute value questions.

> Inequality Tip =>qurpreetsingh->Gmatclub.com

I learnt this trick while 1 was in school and yesi&y while solving one question | recalled.
Its good if you guys use it 1-2 times to get used.t

Suppose you have the inequality

f(x) = (x-a)(x-b)(x-c)(x-d) < 0

Just arrange them in order as shown in the piendedraw curve starting from + from left.
now if f(x) < O consider curve having "-" insidedhif f(x) > O consider curve having "+" and
combined solution will be the final solution. | mre | have recalled it fully but if you guys find
any issue on that do let me know, this is very tutlp

Dont forget to arrange then in ascending order figfirto right. a<b<c<d

So for f(x) < 0 consider "-" curves and the ans(B< x < b), (c <x<d)
and for f(x) < 0 consider "+" curves and the ans(is< a), (b <x<<c), (d <x)
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» Number System

GMAT number system is a critical chapter for apiasg gmatters. On an average about 5-7
guestions on number system will be asked durin@a&AT CAT.So please go through the
definitions before cracking the problems

Whole Numbers Whole Number includes all the numbers in the gpasicoordinatesncluding
0.Let us represent the whole number by W,then

wW={0,1,2,3....}
Positive Numbers/Natural NumbersAll numbers in the positive coordinate greatemtBa
represents Positive numbers or are termed as haturders.|f positive number is represented
by P then
P={1,2,3,4,5}

Note that O is neither positive nor negative.

Integers: Set of whole numbers and negative numbers ¢atestntegers and can be
represented on the number line as follows

—— I —

98-/76->54-3-2-1(g12 3 45672829

The distance between any two points say betweand-94 is calculated by subtracting the
lower value from higher value.



Distance(-9,-4) = -4-(-9)=5

Absolute Value: The distance of the number from 0 (Zero) is egpnted by the absolute value(
IXI)

Absolute value of -4 (|-4] ) = 0-(-4) = 4
Rational Numbers : A number of the form p/q where g#0 is called #oral number.

For example 5/6 is a rational number . 5/0 is @indd and doesn't satisfy the rationality
condition mention above.

A rational number can result in arteger ( 6/2=3) or a decimal fraction (5/6=0.83333..)
Decimal Fractions: There are two types of decimal fractions :
a) Terminating Decimal Fraction : Like 6/5 = 1.2 Note that the decimal terminaaéisr 2

b) Non-Terminating Decimal Fraction : Like 5/6 = 0.833333... The decimal does not
terminate

Non-Terminating Decimal Fraction : There are two types of non-terminating decimattfoas

a)Non-Terminating Recurring : For example 5/6=0.833333.. is a non-terminateayrring
decimal fraction

Note that 3 is recurring to infinity

b)Non-Terminating Non-Recurring : For example 3.316624790355 is a nhon-terminating
non-recurring decimal

fraction

Irrational Numbers : Any number that cannot be represented in the f@iqrwhere q # 0 is
called an irrational number

Most common irrational numbes are square rootss cabts and logarithms ex sqgrt(2) and
log(8) etc

Real Numbers: Set of rational and irrational numbers are cal®eal numbers
Real Number

Rational Number + Irrational Number



Integer + Fractions

Negative + Positive  Decimal

Terminating + Non-Terminating
|
Non-termrating recurring + Non-terminating Non-recurring

» GMAT Divisibility Rule Shortcuts
GMAT Divisibility Rule to cram
Dividing by 2
1. All even numbers are divisible by 2. E.g., almbers ending in 0,2,4,6 or 8.
Dividing by 3
1. Add up all the digits in the number.
2. Find out what the sum is. If the sum is divigibly 3, so is the number
3. For example: 12123 (1+2+1+2+3=9) 9 is divisiye3, therefore 12123 is too!
Dividing by 4
1. Are the last two digits in your number divisiltig 4?
2. If so, the number is too!
3. For example: 358912 ends in 12 which is divestty 4, thus so is 358912.
Dividing by 5
1. Numbers ending in a 5 or a 0 are always divesiiyl 5.
Dividing by 6
1. If the Number is divisible by 2 and 3 it is dilale by 6 also.

Dividing by 7 (2 Tests)



Test1

1.Take the last digit in a number.

2. Double and subtract the last digit in your nunfb@m the rest of the digits.
3. Repeat the process for larger numbers.

Example: 357 (Double the 7 to get 14. Subtractr@rh{35 to get 21 which is divisible by 7 and
we can now say that 357 is divisible by 7.

Test 2

1. Take the number and multiply each digit begigron the right hand side (ones) by 1, 3, 2, 6,
4, 5.

Repeat this sequence as necessary

2. Add the products.

If the sum is divisible by 7 - so is your number.

Example: Is 2016 divisible by 7?

6(1) + 1(3) + 0(2) + 2(6) = 21

21 is divisible by 7 and we can now say that 2Gl&élso divisible by 7.
Dividing by 8

1. This one's not as easy, if the last 3 digitsdarisible by 8, so is the entire number.
2. Example: 6008 - The last 3 digits are divisime8, therefore, so is 6008.

Dividing by 9

1. Add up all the digits in the number.

2. Find out what the sum is. If the sum is divisibly 9, so is the number.

3. For example: 43785 (4+3+7+8+5=27) 27 is divesiby 9, therefore 43785 is too!
Dividing by 10

1. If the number ends in a 0, it is divisible by 10

Divisibility by 13

1. Remember this series(1, 10, -4, -1, -10, 4 regpegpattern.)

2. Multiply the right most digit of the number withe left most number in the sequence shown
above and the second right most digit to the setefhdhost digit of the number in the sequence



and so on.
Ex: 321 = 1x1+2x10- 3 x4 = Check whetter number is divisible by 13
321 not divisible by 13
1234567 =7x1+6x10-5x4-4x1-3x12x4+ 1x1=Check whether the number is
divisible by 13
1234567 not divisible by 13
» Set Terminologies
A Set is a collection of unique objects.

There are two methods to represent sets

1) Rooster Method :In this method all the elements are written withiaces separated by
commas

Example X ={a, b, c, d, e}

2)Set Builder Method/Property Method: In this method elements are represented by gtatin
properties that are satisfied by all the elemantbé set

If A'is a set of all positive factors of 12
Example A = { x: x is a factor of 12 and x >0 }

Set Types

1) Null Set : A Set with no elements represented by "{}&¥", and P
Example: Set of months with 34 days

2) Singleton Set:A Set with one element

Example: Set of even prime number {2}

3) Finite Set : A Set whose elements can be counted.

Example: Set of positive even numbers above 2 atwhbl?

A={4, 6, 8, 10)

nA) =4

4) Infinite Set : A Set whose elements cannot be counted

Example: Set of irrational numbers between 1 ar@@l 10



5) Equal Sets :Two sets are equal if all the elements in oneaBetlso presents in the other Set
Example: A={a,c,b} C={a,d,c} B={b,c,a}
A=B A#C
6) Subsets Set A is the subset of Set B if all the elementSeét A is contained in Set B
A={ab,c} B={ad.c,b,e}
ACBH
Points to Remember
1) Every set is a subset of itself
2) Every set has an empty set as its subset

3) Total subsets of a Set with n elements = 2*n

7) Universal Set:If a Set ‘A’ represents all the elements in muétipets then ‘A’ is a Universal
set

A={12} B={1,2,5} C={5,1}
Universal Set U = AUBUC = {1,2,5}
8) Power Set:A set containing all the subsets of a Set is ad?@et

A ={4,5}
Subsets of A ={}, {4}, {5}, {4,5}
Power Set P(A)={{}, {4}, {5}, {4,5}}

» Back solving in GMAT

Back-solving is a technique of trying out the ansal®ices in the question. Each choice is
selected one at a time and is assumed to be tiechgice. Analyze the value or conditions by
injecting the choices into the question. Back-sajvs incredibly time saving in algebraic
equations and number properties problems.

Case 1:To find the value of an equation
Example: Which number gives the lowest value for the equrti
1/X + (1/X) "2 + 5X

Approach 1: Start from the middle value in the answer choice.
For example, if the five answer choices are 14,8,29



Plug 14 into the equation and check the vali#he value is too high, find out an answer cigoi
with a much smaller value, like 5.

Approach 2: If you inspect the equation, the first two term# mesult in small numbers,

smaller than 1, according to the given answer @wmitlowever, the 3rd term of the equation is
the leading one. A small value in 5X will make #guation’s net value smaller, and a big value
in 5X will make the equation’s net value bigger, 8 answer is almost immediately x = 5.

Case 2:To satisfy a condition
Example: If y # 3 and 2x/y is a prime integer geedlhan 2, which of the following must be true?

l.x=y

hy=1

lll. x and y are prime integers.
(A) None

(B) I only

(C) ll only

(D) 1l only

(E) land I

For 1: Let us plug-in x=y=1
2xly = 2, which is not greater than 2

For 2: y=1

Therefore 2x/y = 2x

Plug-in value for x:

x =1, 2x = 2 which is equal to 2 and not greatant2

For 3: x and y are prime integers

Xx=13y=2

2xly = 13, which is a prime integer greater than 2
x=2y=13

2x/ly = 0.3, which is less than 2 and not a primeger

Note: If a certain value satisfies the condition, alwayswith other values before confirming
the answer.

Correct Answer : A



For 3: x=13, y=2 satisfied the condition (Where x is @éprime number and y, a small one),
but when we plugged in opposite numbers, x=2 antl3/(Where x is a small prime number and
y, a large prime number) the condition failed. Aywaest with opposite numbers to validate the
condition.

> Fast Math Multiplication

Multiplication by 5

It's often more convenieimstead of multiplying by 5 to multiply first by 10 and then divide
by 2.

For example, 237x5=2370/2=1185

Same way you can also multiply by 50

Multiplication by 4

Replace either with eepeated operation by 2
For example 124x4=248-2=476

Multiplication by 25

Multiply first by 100 and then divide by 4
For example 37x25=3700/4=1850/2=925.

Multiplication by 8

Replace either with a repeated operation by 2.
For example: 124x8= 248x4= 496x2= 992.

Multiplication by 45

Multiply first by 90 and then divide by 2.
For example37x45=37x90/2=3330/2=1665



Multiplication by 55

Multiply first by 110 and then divide by 2.
For example37x55=37x110/2=4070/2=2035

Multiplication by 75

Multiply first by 300 and then divide by 4 .
For example37x75=37x300/4=11100/4=2775

Multiplication by 125

Multiply first by 500 and then divide by 4
For example 37x125=37x500/4=18500/4=4625

Multiplication by 150

Multiply first by 300 and then divide by 2
For example37x150=37x300/2=11100/2=5550

Multiplication by 175

Multiply first by 700 and then divide by 4
For example37x175=37x700/4=25900/4=6475

Multiplication by 225

Multiply first by 900 and then divide by 4
For example37x225=37x900/4=33300/4=8325

Multiplication by 275



Multiply first by 1100 and then divide by 4

For example37x275=37x1100/4=40700/4=10175

A Great Time Saver

Q A music shop has a sound system marked at Rs01et0@/hich a sales tax of 12.5% is
chargeable. Find the total value a customer woale o pay for the sound system.

sales tax =_14000x12.5= 14000x125 = 14x 500=_7000 =1750

100 1000 4 4

Rs 14000+1750 =Rs15750

Multiplication by 11

To multiply any figure number by 11 we just put
the total of the two figures between the 2 figures.
32X11

Here first we write 2 of 32 to extreme right wnadd up 3+2 =5, put 5 before 2 and write 3 to
extreme left .

Required answer is 352

322x11

Take the 2(Extreme right) from 322 and add up 2&322 , 2+2=4 , write 4 before 2 Now
our partial answer is 42 Again add up 3&2 of 3322 =5 write before 42 .Now our patrtial
answer becomes ..542 .Put 3 before 5. Nowexuired answer is 3542

77 x 11 =847This involves a carry figure because 7 + 7 = 14

we get 77 x 11 =447 = 847



You can do calculations in Mensuration very fast ¥ this tool
As you know value of pi is 22/7 .You can breakst?x11/7

Ex Find the area of circle of radius of 14 cm

(22/7)x14x14=11x2x2x14=11x56=616square cm

All calculation mentally, no rough work , a gretane saver.

Method for multiplying numbers where the first figures are the same and the last figures
add up to 10.

42 x 48 =Both numbers here start with 4 and the last fig(@esnd 8) add up to 10.

Just multiply 4 by 5 (the next number up) to 2@for the first part of the answer.

And we multiply the last figures: 2 x 86 to get the last part of the answer
42 x 48=2016

Method for multiplying numbers where the first numbers add up10 and

the second number's digits are same 46X55

Here first number's add up is 10 and second numbigiits are commoni.e 5
Just multiplying last figures of both numbers 6X3put it in right hand side

Again multiplying first figures of both numbers aadd common digit of second number

(4x5)+5 =20+5 =25 put it left hand side

Required answer is 2530 ( If multiplication is init's place in first step add zero before it)

Multiplying numbers just over 100.

108 x 109 =11772



The answer is in two parts: 117 and 72,
117is 108 + 9 (or 109 + 8),

and the 72 is just an 8 x 9.

Similarly 107 x 106 = 11342

> Prime Factorization

The purpose of this exercise is to express the nuebwith which you are presented as a
product of prime numbers. This exercise will inclue all numbers less than 1000 that can
be expressed as a product of the prime numbers lefan 30. You may find it useful to
familiarize yourself with the following common prime factorizations.

For example, the number 350 can be expressed as BXX 7.

1024=3°729=3 625=5 343=7
512=2 243=3125=549=7
256=2 81=3 25=5 7=7

128=2 27=3 5=5

64=> 9=3
32=2 3=3
16=2

Prime factorization is useful in conjunction with the Fundamental Theorem of Arithmetic,
which states that “All integers greater than 1 carbe expressed as the unique product of
prime numbers."

e.g.

If a, b, and c are prime numbers and afc®= 3500, what is the value a + b - c?

To solve this problem, we can prime factor 3500 -590=75°7"



By substitution we get aBc’=2?5°7"

Soa=7,b=2,and c=5,and a+ b —-c =7 + 2 -5, ethequals 4.

Prime factorization can not only be useful on GMATquestions that test number property
concepts such as factors, multiples, and prime nunals, but also on question that test
arithmetic concepts such as multiplication, divisia, and powers.

> The Importance of Prime Factorization on the GMAT

By Josh Aniston March 3rd, 2010 (Knewton guyyon beatthegmat.com

Prime Factorization: My single favorite topic ort@MAT. Hands down.

My passionate (some would say evangelical!) adwpociprime factorization results not only
from my finding prime numbers so intrinsically fasating in and of themselves, but also from
the plain and simple truth that prime factorizatwoves surprisingly useful on questions on
which prime numbers aren't even mentioned.

For example, any time you're given a question gs&bout multiples and factors, you can bet
that prime factorization will help you get to thesaver quicker.

Check out this Data Sufficiency question from thfédial GMAT Guide:

If positive integeix is a multiple of 6 and positive integers a multiple of 14, ixy a multiple of
1057?

(1) xis a multiple of 9
(2) xis a multiple of 25

Note that there is no mention of prime numberdlaBat take any other approach to this
problem, and you're likely to get pretty frustrated! lost rather quickly. You could certainly test
numbers, but good luck taking only two minutes ifivgdvalues that work for every case!

Now, I'm going to re-write the question and statetseising only prime factorizations:

If positive integex is a multiple of 2*3 and positive integgrs a multiple of 2*7, ixy a
multiple of 3*5*77?

(1) xis a multiple of 3*3
(2) xis a multiple of 5*5



All of a sudden, the question becomes much moreageable. We know thatcarries at least
one 2 and one 3 as factors. We also knowpytltatries at least one 2 and one 7 as factors.
Therefore, the produgty must carry at least two 2s, one 3, and one 7.

We are asked Ky carries at least one 3, one 5, and one 7 as a&orfar, we know wey has
one 3 and one 7, so all that's missing is the oNéHat we've just done is show that in order to
establish sufficiency, all we need to do is deteemwhether there's a factor of 5 somewhere in
ory (or both).

Statement 1 lets us know thalhas two 3s and mentions nothing of 5s. But thasd
necessarily mean there isn't a 5 there. Therenaigt be a factor of 5 ig. Because we cannot
determine the presence or absence of factorsthiscstatement is insufficient.

Statement 2, on the other hand, lets us knowxtdafinitely has a factor of 5. And again, we
already know from the prompt thahas a factor of 3 anghas a factor of 7. Therefore, the
productxy has at least one 3, one 5, and one 7 as factatsy@ can conclude unequivocally that
xy is a multiple of 3*5*7 = 105. Sufficient.

Final answerB

Even on questions that do explicitly mention prinuenbers, things can get really ugly really
quickly if you don't use prime factorization.

For example, take this Problem Solving questiosn &lom the Official Guide (answer choices
not included):

In a certain game, a large container is filled wét, yellow, green, and blue beads worth,
respectively, 7, 5, 3, and 2 points each. A nunalbéeads are then removed from the container.
If the product of the point values of the removedds is 147,000, how many red beads were
removed?

The use of 2, 3, 5, and 7 is a prime clue (puneddatended). You might look at 147,000 and
panic because the number is so large. But letakldewn 147,000 into its prime factorization:

147,000

= 147 * 1000

= (7*21) * 10 * 10 * 10

= (7% 7 * 3) * (2*5) * (2*5) * (2*5)

Now, the question asks us how many red beads wareved. Red beads are associated with a
point value of 7.

We know that the final point total was 147,000, arten we broke that number down, we found
that there were only two factors of 7. Therefohe, dnly way we could get that score is if we
removed 2 red beads. That's it! 2 is our final arsw



These are just two examples of a large number estipns made easier by prime-factor
prowess. Practice making those factor trees! Aritc@tow prime numbers help you answer
guestions about other topics like Greatest Comnamtof and Least Common Multiple.

Rich Zwelling is a stellar teacher in Knewton's GMéourse. And it’s not just shtick: He really
does love prime factorization.

William Wallace's blog2Quant tips:

Quant - tips 1

While i am recovering from my back injury and whitey prep has taken a back seat, i just
wanted to share a few quant tips which might béuliséeel free to add your own tips to these
and i will also add many more as soon as i refresi fundae and find something useful.

1. Keep a note of basics and imp formulae-eg area of a triangle can be calculated as
.5*base*altitude, or

0.5*a*b*sin(q) {product of adjacent sides and sagfdNCLUDED angle}, or
{s(s-a)(s-b)(s-c)}(1/2) where "s" is semi-perimetéhese variations can help you in DS
section. Consider the following:

Calculate the area of paralellogm ABCD with diagoh@=14 units ;
1.) AB = 10units

2.) BC = 12 units {the measurements might not ba wtie paralellogm, i have just taken
imaginary measurements}

here the third formula will come handy.

2. Whenever you solve an equation and get 2 vdtuetependent variable then ask yourself
whether it is possible for the dep var to have IRes Consider the following ques:

Solve the problem in 2 minutes and chances arewibmark the choice C as answer, but
here's the catch. Y can't be negative {see thetignésthe answer should be D.

3. Don't panic -- if you are not getting the answer right evaemépplying the logic ...then
check your logic again ... due to stress duringetkeam it is quite possible that you are using the
formula wrongly or using the wrong logic. | facdilst problem while solving a progressions
problem. | was using the sum of series of AP ag(2d + (n-1)d)}; whereas right formula is
{n/2(2a + (n-1)d)};



4. See {actually just glance} the answer choicdsigeyou solve the problem, No need to find
the answer in decimal if answer choices are intifvas. This technique will help when GMAT
cleverly hides the right answer in a different fof@nd you will not be baffled to see a different
set of answers after solving the problem}.

5. Always put down what you have to find and thésum which you have to give the answer
and most importantly place a question mark in fiafrit. After finding the answer check
whether you have found the right variable in righits or not. If question is asking about $ then

don't work the problem in cents. Use the scratgepaell.

To take square of any number by AtifS (m2gmatclub.com:

Ok guys! | couldn't find how to take square of amynber especially 2 digit numbers and | think
instead of cramming squares of numbers up to 25neihyind a fast and easy way to get the
square (power 2) of any number. By the way I'llafledthis in GMAT Quant Notes file posted in
first post. And yea I'll prove this method as wll

Let's start from easy one, (P.S. The beauty of nsattat you can solve it in several ways)

The formula is as follows

(a-d)"2= a2 + d"2 -2ad

This can also be written as

(a-d) "2= [u]a2 - 2ad [/u] + d"2

Now by taking "a" as common in underlined portidrihe equation, we get => [bla*(a-2d) +
d"2[/b]

Now remember this one and let's take Square afrt ffom easy one). To take square of &
we'll use above formula and the rule is alwaysédbtg nearest number multiple of 10 meaning
number with "0" as unit digit or number with thesbdl0 . Here in case it is "10" so to get to 10
we have to add "3" to "7", which means

7=10-3 --> same as (a-d), so "10" (the base nunbes "a" and "3" is as "d", the difference
between "7" and nearest number that is multipl&0of

Now let's solve it,



772= (10-3) "2= [10*{10-2*(3)}] + (3) ~2={10*(106)} + 9 = (10*4) + 9=40+9=49 proved
Whenever the square of any number comes in youd fika in this case "7", quickly add some
number(or integer) to round it to a nearest nuntiteris multiple of 10(the one with base 10)

like in this it would be "10" so the difference"®' now similarly subtract the difference from

"7" which would be 7-3=[b]4[/b], Now multiple 10 &se 10 number) and 4 (after subtracting the
difference from actual number) and then add tregj{iarre of difference[/i] which would yield as
372=9. Now let's look at this

To take the square of 7 let's first get the défere between base 10 number and 7, which in this
case is 10-7=3=d (difference), Suppose a=7 (acwaber whose square is to be taken) and d=3
(difference between actual number and base 10 mynib@w let's get the formula and solve it
[b]ar2[/b] = [u]l(a-d)*(a+d)[/u] + d"2=

By solving underlined portion to (a2 - d*2) ane thut it in above equation we get

=> (a2 - d"2) + d"2= a2 - [u]d"2 + d"2[/u]

Now the terms in underlined portion will cancel leather and we'll get only

=> [b]a™2[/b] Hence proved :) (See above the betdita™2 which is equal to this term)

Now solving for 7

772= (7+3)*(7-3) + 3"2=10*4 + 9=40+9=49

We can also use [b] (a+d) ~2[/b], this is used wtiennumber to be squared is just above Base
number (multiple of 10 or 100 and so on)

And (a-d) 2 is used for the number just belowliaee number (multiple of 10 or 100 and so
on)

Now for (a+d) A= a2 + d"2 + 2ad= a2 + 2ad + d&&+2d) + d"2
Let's take 11

1172= (10+1) A2 = 10 (10 + 2*1) + 1°2= 10 (10+2)=+10%(12) + 1= 120 +1=121 proved

Another way to solve it is (2nd method mentionedvabalready)

1172= (11-1)*(11+1) + 172= (10*12) + 1= 120 +1=121



it's fast and easy once you get a grasp over itjptying any number with a number with base
10 makes it easy as you have to just put "0"s gint 8ide of the resultant number and then add
the square of difference gives the square of tmebeu.

Now let's practice with different numbers,

68"2= 70*(70- 2*2) + 272= [b] 70*(70-4) [/b] + 4 f] 70*66[/u] + 4= 4620 + 4= 4624

By the way multiplying underlined portion is easy(ay breaking down the numbers)

70*66=70*(60+6) =(70*60) + (70*6)=4200 + 420 = 420D0+20=4600+20=4620 and then add
4 gives 4624=68"2

Similarly bold portion of above equation can algosblved as

70*(70-4) = (70*70) - (70*4) =4900 - 280=4900 -280=4700-80=4620 and then adding 4
gives 4624=68"2

Now with other way

68"2= (68+2)*(68-2) + 2"2=70*66 + 2"2=4620+4=4624

Now let's take 46

46°= (46+4)*(46-4) + 472=50*42 + 16=50*(40+2) + 1B300+100 +16=2100+16=2116
Also can be solved as

46°2= (50-4) ~2= 50%(50 - 2*4) + 4"2=50%(50-8) +¥6(2500-400) + 16=2100+16=2116

11672 = (116+4)*(116-4) + 4°2= (120*112) + 16= 12000+12) +16= (120100~ 120*12) + 16
= (12000+1440) + 16= (12000+1000+440) + 16= (13Q0ID} + 16= 13440 + 16= 13456

11672= (120-4)"2= 120%(120 — 2*4) + 4°2= 120%(1268)-+ 16= (120*120 — 120*8) + 16=
(14400 — 960) + 16= (14400 -900-60) +16= (14000+MD-60) + 16= (13100+400-60) + 16=
(13500-60) +16= 13440+16=13456

Whew! | think that's enough you can try other numsby®u wish to, that's easy instead of just
cramming squares of numbers till 25 (after you ficacand then try to solve it in your mind,
you'll find it easy). | wrote it in detail step Isyep so that you can understand the basic concept
behind it otherwise it's fast to do especially #digit numbers.

Sriharimurthy’s Remainder Tips & Tricks 2gmatclub.com:

Hi guys,
this is in conjunction with another post which has questions dealing with remainders (collection-of-



remainder-problems-in-gmat-74776.html). I'm just trying to put together a list of tips and tricks which
we can use to solve these kinds of problems with greater accuracy and speed. Please feel free to
comment and make suggestions. Hopefully we can add onto this list and cover all sorts of strategies that

would help us deal with remainders!
Cheers.

Please read this first :

1) Take your time with these points. Some of them might be a little difficult to follow in the first reading,
but don't give up. The concepts are fairly simple.

2) These tips if mastered will be extremely valuable in the GMAT to help solve a variety of questions not
limited specifically to remainders. | have been using them for quite a while now and they have not only
helped me improve my accuracy but also my speed.

3) If you have any doubts, please do not hesitate to ask (no matter how stupid you might think them to
be!). If you do not ask, you will never learn.

4) Lastly, have fun while trying to understand these tips and tricks as that, according to me, is the best
possible way to learn.

All the best!

=X XXX X-X-X=X=X=XXXX-X-X-X-X-X-X-X-X-X-X=X-X-X-X-X-X-X-X-X-X-X=X=X-X-X-X-X-X-X-X-X-X-X-X-X-X~
NOTE: Where ever you see R of 'x' it just stands for Remainder of x.

1) The possible remainders when a number is divided by ‘n’ can range from 0 to (n-1).
Eg. If n=10, possible remainders are 0,1,2,3,4,5,6,7,8 and 9.

2) If a number is divided by 10, its remainder is the last digit of that number. If it is divided by
100 then the remainder is the last two digits and so on.
This is good for questions such as : ' What is the last digit of....." or ' What are the last two digits of.....".

3) If a number leaves a remainder ‘r’ (the number is the divisor), all its factors will have the
same remainder ‘r’ provided the value of ‘r’ is less than the value of the factor.

Eg. If remainder of a number when divided by 21 is 5, then the remainder of that same number when
divided by 7 (which is a factor of 21) will also be 5.

If the value of ‘r’ is greater than the value of the factor, then we have to take the remainder of
‘r’ divided by the factor to get the remainder.

Eg. If remainder of a number when divided by 21 is 5, then the remainder of that same number when
divided by 3 (which is a factor of 21) will be remainder of 5/3, which is 2.



4) Cycle of powers : This is used to find the remainder of , when divided by 10, as it helps

us in figuring out the last digit of

The cycle of powers for numbers from 2 to 10 is given below:

2:2,4,8,6 > all will have the same last digit.
3:3,9,7,1->all will have the same last digit.
4:4,6 - all will have the same last digit.

5:5 > all will have the same last digit.

6: 6 - all will have the same last digit.
7:7,9,3,1->all will have the same last digit.
8:8,4,2,6>all will have the same last digit.
9:9,1 - all will have the same last digit.

10: 0 > all will have the same last digit.

5) Many seemingly difficult remainder problems can be simplified using the following formula:

Eg.



Eg.

6) , can sometimes be easier calculated if we take it as
Especially when x and y are both just slightly less than n. This can be easier understood with an example:

Eg.

NOTE: Incase the answer comes negative, (if x is less than n but y is greater than n) then we have to
simply add the remainder to n.

Eg. Now, since it is negative, we have to add it to 25.

[Note: Go here to practice two good problems where you can use some of these concepts explained :
numbers-86325.html]

7) If you take the decimal portion of the resulting number when you

divide by "n", and multiply it to "n", you will get the remainder. [special
thanks to h2polo for this one]

Note: Converse is also true. If you take the remainder of a number when divided by 'n', and divide it by

'n', it will give us the remainder in decimal format.

Eg.

In this case,
Therefore, the remainder is 3.
This is important to understand for problems like the one below:

If s and t are positive integer such that s/t=64.12, which of the following could be the remainder when s
is divided by t?



(A) 2
(B) 4
(C)8
(D) 20
(E) 45

OA:

OA=E



