Quantitative Aptitude Test

Introduction:

Mathematics questions in competitive exams are of 10" Standard level

Tests Logical reasoning and analytical ability

Normally less than half a minute is available to answer a question

None can answer all the questions within the allotted timeframe

Judged on the basis of relative performance of others, subject to a minimum cut off
Elimination test

TO keep in mind:

e Solving problems quickly and yet correctly
e Time Management




Some tips

Be thorough with multiplication tables if possible up to 19 by 19 or at least 9 by 9
(19*%17 = 10*17+17*9= 170+153= 323)

Squares and cubes of first few numbers

Divisibility tests up to 11

Prime numbers up to 100.

Remember BODMAS Rule (Cross check with Calculator or excel)

Be through with algebraic formulae

Reduce number of arithmetic operations

Do not simplify after each step

Check for factors and look out for cancellation of terms in numerator and denominator
Using Logic could be faster than using formula in some cases

NOTE:
e Some of you may find some topics to be easy
First go through the audio lessons even if you do not understand
Listen repeatedly
Some concepts could be covered later
Keep paper and pencil

Mock on line test:

Search Google

www.brets.in a banking online course is a good site.
Register there

Go to http://www.brets.in/View/demo-competitive-courses
Click on Practice Tests.

Note: They also have a app




TOPICS 7/ d@odnwd

Number System / Sosirisd

Average/ J0930

Fractions and decimals / 93003 &h@) ©33e5003

Age related/ S0t BowwopdToS

Multiplication and Division
M50 DA) JoMeEeTd

Simple & compound interest / JI0Y & @33, 208

Divisibility Tests / 2ye2@ab Aohabhriwd

People ,work and time / 28, 30 ) Jab

BODMAS rule 7 e3530¢ <03,

Filling and emptying of water from a tank
£39,08° 7T eBY, BoDDIHTD SR WO WD

Comparison of operators / @ 3,0d.

Speed / 3R

Multiplication/Division of decimal numbers
BB003 JosdMe MEesa0 aHE) IeMeses

Permutations & Combinations
e D) B,

Factors / e9a33e3nsd

Counting of days in months/ don¥® BINY I3,

HCF and LCM / &).50.09 @) ©.39.09

Simultaneous Equations ( 2 variables)
QBZOT JDEBTEI

Powers/ 93D

Quadratic Equation, Formulae
3ne BDeBTEd, BRI

Approximation / eomon

Menstruation/ 3e3) neda

Percentages/ z¢3ad

Age related/ Sabd it SooITOB

Ratio & Proportion / &db@ed d) ISjemed@e3

Simple & compound interest / JI0Y & @33, 208

Selling Price, Marked (Cost) Price, Profit & Loss
S1000833 3, IRweRIT IS, el DB I

People ,work and time / 28, 30 @) Jab

Partnership, Profit sharing
DVMIOB, 923903 H03B

Visit www.FREEganita.com to understand above concepts or to learn more. OR
Go through Ganita8910 a Data DVD set which has video graphed lessons of class 8 to 10 in Kannada




Basics, Terms / Sweoied 33, 8n

Divide 13 by 2

13 =2 *6 +1
Dividend = Divisor*Quotient + Reminder
ALI=H = 38 ¥ mrﬁmg + Texd

o

2003 ﬁoajzsléd @ﬁfac( o 50&525/5’6 3ad i\ ap)
+ BB (+6)F(+7)=13
- = (-6)H(-7)=-13
- = . (+6)H(-7)=-1; (+7)H(-6)=1
= (-6)H(+7)=1; (-7)H(+6)=-1
3% (+6)M(+7)=-1; (+7)l(+6)=+1
3v . (-6 M(-7)=(-6)47=1; (-7 )A(-6)=(-7)*6=-1

3% (+7)0(-6)=7%6=13

3 -6)(+7)= (-6)§7=-13

mssﬂ*b(l) (+6)%(+2) =12 ; (+6)B(+2) =3
(-6)%(-2) =12 ; (-6)B(-2) =3

(+6)%(-2) =-12; (+6)H(-2) = -3

mﬁa’n(l) (-6)%(+2) = -12 ; (-6)8(+2) =-3

O Nl o Lt | W N| =] 2L

[Slaap)

Reciprocal (Odpeb) of g is

WINote that If a*b = 0 then either a=0 or b=0 or both are zero




Transposition/Balancing of equations /3e3363 agvaoéd/xsadfahﬁ)aé

LHS(Left Hand Side), RHS(Right Hand Side)
Example 1: x+2 =6

Solution: Balance LHS and RHS by subtracting 2 from both sides (03@e 33 2 003 3% )

.. LHS= x+2.=x
- RHS= 6:2=4
X=4

Example 2: =3

Balance RHS and LHS by multiplying both sides by 2. (033@e 33 2 803 rbedxh )

x( X V= Bx
Nl

LHS= x and RHS=6
. X=6




Numbers/ ﬁoa%mi)

Natural Numbers/z92303 ﬁoa%mb 1,2,3..

Whole Numbers/3pee Soadriwd 0,1,2,3

Integers/ @p@oro3nwd -4,-3,-2,-1,0,1,2,3,4
Even numbers/ 3 @oaﬁasri%b 2,4,6,8,10...

(Divisible by 2 : 2*N; N>0)
Odd Numbers/ 233 JoadRwv 1,3,5,7,9

(Not divisible by 2: 2*N+1;N>0
Prime Numbers/ eaof)me% ﬁoajasmb 1,2,3,7,11,13,17,19....

(Only factors are 1 and itself)
VBISEIAD 1 D) e Jodd,

Square Numbers/ 3nenRwd 02=0, 1%2=1, 22=4, 3?=9, 4% =16

(Square of itself N*N or N?)

Fractions/ d300® 2201
3

(Not whole integers : M/N: M, N integers>0) 3
Decimals/ ©3z35903 2 2 2

£=0.2, “=0.02, —5_=0.002
10 100 1000

2202, -2 -.0.02 -2 =-0.002
10 100 1000

4 !

2
S

1
3

( Integers Divided by multiple of 10s)

1_0.33333, L=0.25 3=0.75
3 4 4

1.123= 1422

1000




Missing number in Series/ jeedodd D, @WpeNDHa Joad,

Identify missing Number Answer Reason
13579117 13 Odd numbers (3= Jossmiwd)

24916257 49 36 Squares after 1% number(a3Resz0b)

35813734 21 Sum of previous 2 numbers after 1%t number
13e 5035’603) 8033 oA ﬁo&%r‘i%} 33

4000 2000 1000 500 250 125 ? |62.5 Half of previous number(Joalodh w3¢)
121 ? 81 64 49 36 25 100=10° | Square of numbers(are- wORBOT)

Exercise: Write your own series using your own logic.

Decimal numbers / 3833903 5oaizsﬁw

1

= = (F)* s ~3% 1= 0.3 (s 9w voma doth ReRHSS)

10
=100 _ 100y, 1 331 _ 933
30 3’ 100 10

0
_1000 _ 1000y, 1 5334 1 _ 333
3000 3 7 1000 1000

_100 _ 100




Multiplication/n&es90

47%198 =?

Method 1 Method 2

47*198 198*47
376

Alternative method: 198*(40+7) = 198*40+ 198*7= 7920+1386= 9306

Alternative method quite useful in some cases like

198+#8l = (200-2)*197 or 198+ (EHEEE)= (200-2)* (EOEES)

Multiplication of humbers containing multiples of 10
198000*9700 = 198*97*100000




Divisibility Tests / mzsée?oi) QLR (VT ,e@oN NTe) BeeseTT)

Divisible
by:
FAPY~te

If:

Examples:

The last digit is even (0,2,4,6,8)
B3 o3 (0,2,4,6,8) esAd3ex

128 Yes 128/72=64

120 N8

The sum of the digits is divisible by 3
©03nY Sp3 3 Bod eNTL Bufem

381 (3+8+1=12, and 12+3 = 4) Yes 381/3= 127

217 (2+1+7=10, and 10+3 = 3 1/5) il

The number formed by last 2 digits is
divisible by 4
BRJAD 2 ©03NPomnd TosdodbRY 4 N33

1312 Yes (12+4=3) 1312/4=328

7019 N8

The last digitis 0 or 5
B30 o8 0 vgdme 5 sNCled

175 XYes 175/5=35

802 N8

The number is divisible by both 2
and 3
Soadodn 2 DB 3 Bod NTY BeSeD.

114 (itis even, and 1+1+4=6 and 6+3 = 2) Yes
114/6=19

308 (it is even, but 3+0+8=11 and 11+3 = 3 %/3) {8

Double the last digit and subtract it from
the rest of the number and the answer
should be :

O, or

divisible by 7
(This rule can be applied repetitively)

672 (Double of 2 is 4, 67-4=63, and 63+7=9) Yes
672/7= 96

905 (Double of 5 is 10, 90-10=80, and 80+7=11 3/5)

The number formed by last 3 digits is
divisible by 8
BT 3 ©03NPowmed ok, 8 NHBT

109816 (816+8=102) Yes 109816/8= 13727

216302 (302+8=37 3/,) N8




The sum of the digits is divisible by 9
(This rule can be applied repetitively)
QU Wo3NY SpII, 9 NI

1629 (1+6+2+4+9=18, and again, 1+8=9) Yes

2013 (2+0+1+3=6) N8

The number ends in 0
BRI 903 0 esNTelem

220 Yes 220/10=22

221 N8

Sum of digits in even places- sum of
digits in odd places)=

O, or

divisible by 11

1364 ((3+4) - (1+6) = 0) ¥es 1364/11= 124
3729 ((7+9) - (3+2) = 11) ¥es 3729/11=339

25176 ((5+7) - (2+1+6) = 3) N8

The number is divisible by both 3
and 4
Sogdadny 3 D) 4 Bod weNTL) Beled.

6418

(By 3? 6+4+8=18 and 18+-3=6 Yes
By 4? 48+4=12 Yes) Yes 648/12=54
524

(By 32 5+2+4=11, 11+3= 3 %/; [l

Don't need to check by 4.) N8

What is the answerof 2 + 3 *4? Is it 20 Or 14 ?

BODMAS rule for mathematical computation:

B Brackets first(ess33¢s)

Orders (ie Powers and Square Roots/Exponents)
o (503, Brraweo

DM

Division and Multiplication (left-to-right)
ME395930/239Me5e0(QBROT WB,))

Addition and Subtraction (left-to-right)
AS V0BV BEBBOI(OBHOT WO3F))

7 +6 * 52 + 3 = 7+150+3=160




Comparison Operations / @79 &,0d

Operator @o3 | Example | Opposite ddeegd | Example

<; A<B x<5 >=; B>=A 5>=x
<=, A<=B x<=5 >, B>A 5>x
>: A>B X>5 <=; B<=A 5<=x
>=,; A>=B x>=5 <, B<A 5<x

A<=B<=C<=D = A<=D, A<=C, B<=D
A>=B>=C>=D — A>=C, A>=D, B>=D

Which is big 1or 1 ?
6 3

PP L DL = 100 < Q < 100 < 100 < 100 < 100 (Numerator is same/e03 2,053¢)

Since 6>5>4>3>2>1 = 1<—<—<—<—<—
6 5 4 3 2 1 6 5 4 3 2

Since 6>5>4>3>2>1 = %>%>E>E>E>E(Denominator is same )(eJed wodde)

474747 4




Multiplication/Division of numbers with decimal points

. Let one number has ‘m’ number of decimals/ w0 rdoa%oi;ef’)m 33359003 m@éd So=8T w3 b =3, ‘m’ 903193
. Let another has ‘n’ number of decimals/ @aiq(oda éoa%ojaeg 33359003 m@aﬁd So=83 w3 ob =3, ‘n’ 903NYL3O.
. Multiply numbers without decimal points/ 335003 JoslRVE STEIR, MEdD

. Introduce decimal point from right in the (m+n) th place, by inserting zeros if necessary
203 VBT, WLNBMEB (M+N) TIIBY BBS203 w3, VOI( VNSATS 0 JFed)

Example 1: 0.1*.02= 0.02
\ml=1 ; \nl=2
1. 1*%2=2
2. Introduce decimal point from the right in 3™ place , by inserting 2 zeros.
3. The answer is .002

Example 2: 1.55*%2.0045
‘m’'=2; 'n'=4
1. 155*%20045 = 3106975
2. Introduce decimal point after 6% place from right = 3.106975
3. The answer is 3.106975.

Division of numbers with decimal points

1. Let dividend(Numerator) has ‘m’ decimal places. ©o330 335003 TSB So3T B0 &3, "M’ ©9o3re3d
. Let Divisor(Denominator) has ‘'m’ decimal places. ¢5¢330 B35003 T3SB So3T 3o &3, 'n’ ©o3ne3O

. Multiply both denominator and numerator by multiples of 10(greatest of m and n) and then divide
©03 D) tJeBd VB, 103 Mesddod('M’ =) 'n’ 3O TeBwerd ©oBdod ) resd

Example 3: 0 =7?
.0011

25 _ .55*10000 _ 5500
.0011 .0011*10000 11

‘m'=2;'n'=4 ; =500




Factors (ea33e:3n1%v) of 16: (1, 16),(2,8),(4,4)

Factors of 24: (1, 24),(2,12),(3,8),(4,6)
Factors of 20: (1, 20),(2,10),(4,5)

HCF and LCM (&.79.¢2. D& 0.50.¢. )

Factrorisation/e3ad33cs

SI.No. | HCF &.3%.0333¢3

LCM ©.3». &95536?.

1 2 | 16,24,20

2] 8,12,10
| 4,6, 5

HCF = 2~2=4

Highest among all Common Eactors
VBIIEINYY B3¢ BPZHB Foss;

2 | 16,24,20

2] 8,12,10
2] 4,6,5
| 2.3.5

LCM = 2*2*2*2*3*5=240

Least among all Common Multiples
VBIZENPO 3¢ 3B D

5 ].15,20,10
| 3, 4, 2

HCF=5=5

5 ].15,20,10

2] 3,4, 2
| 3.2, 1

LCM= 5*2*3*2*1= 60

HCF helps in simplifying fractions
DI 0dNTRY DOYeS0TeD JHe0hd

LCM helps in adding or subtracting fractions.
DI 0NV Beren/SPaben JHeodh3

Consider the pair (4, 6)

HCF of (4,6)= 2 LCM of (4,6)= 12
4*%6=24 = 2*12 = HCF*LCM

HCF*LCM of any 2 humbers= product of those 2 numbers

adrox)Ee QTR F’ooaj‘srw D.T0.09. ¥ 0.T0.09 = PN ri)saoag




Application of HCF and LCM/ &).79.8. D) ©.79. 1Y evaadeent

Fraction Additions/subtractions
4 3  (4+3) 7
—_—t = = _
5 5 5
(4-3)

5

3o
5

1
5

Note that for addition/subtraction of fractions, we need to have denominator same
DI 0dMPRY BBV /B¥0bew ¢3ed wodde esNTees.

1
20

Problem 1: £ =7?
16
Solution:
16 = 4*%2*2
20= 4*5
LCM of 16 and 20 = 4*2*2*5 = 80

1*5  1*4

1. S5 4_06-49_1
16 16*5 20*4 80 80 80 80

Problem 2: Simplify i—g

Solution:

16 = 4*%2*2

24= 4*%2*3

Note 4*2= 8 is HCF of 16 and 24(use Divisibility test for 8)
24 8*3 3

8*2 2




Problem 3 : Find the least number which when divided by 9 12 and 15 leaves in each case reminder of 5.
9,12 3 15 ariPod NIV DT D) 5 TSI, BRoODT e 238, Fosl, Wrehmh?

Solution:
First we need to find LCM of 9, 12 and 15 which is 180.

Since the number needs to have reminder of 5, the required number is 185.
9,123 15 do.T.e 180. 5 FexmoNTesNDIBO0T &8 Joad, 185.

Problem 4 : Find the greatest number which divides both 16 and 24

Solution:
The answer is 8 which is HCF of 16 and 24.

16 @) 24 T .T0.29 8 sNDHZYITO00T 9D GVIST.

Problem 5 : To run a circular stadium time taken by 3 athletes is 8s, 9s and 6s. In how much time they all will
meet at the starting point first time?
2,08 395003 JeBobo ) DB Swed LS 8 8., 9 3. D) 6 I SiDHZecdd ow), JHobhd F033 TD et

8380230325030 SpBuI0 BoQTIT?

Solution:
The answer is 72 which is LCM of 8, 9 and 6. So they all meet after 72 sec for the first time.
8,9 D) 6T 0.Te.09 72 SNDLZITO0T 89 V3. 72 I. J03T 93BT 8033 5Nt Seturred ST




Problem 6: Out of fractionsg, %, %, % , what is the difference between the 2" largest and second
smallest fraction?
3 , 1 D 2 39 o0BSe Brg Josl; DA HTBSe e 238, Joadobh SFT o)’
7 4 - 5 ° e - “

e Find LCM of 9,11,7 and 4 so as to have a common denominator.(0.T9.&9 3D)

OR(&Tz9)
o Convert to decimals(@3are03 Jossrt 2BAI)

Solution:
4_0.444: 2-0454: 2=0.429 :1-0.25: 2=0.40
9 11 7 4 5
Since 0.25<0.40<0.429<0.444<0.454
3 4 5
< <— <— <
7 9 11

Second largest is g (o0BRe Gog o)

Second smallest I (0TBEe 233, Toad)

Required difference is(©@nv &zy) 4.2_(4*5)-(2%9) _20-18_ 2
9.5 9*5 45 45

When several fractions are to be compared convert each of them to decimals and do not use LCM method.

e;’)ag(oa%m}ﬁ& BRLOTL) ©.T9.69 F éaaau N gVB3eeNTTE ADID LVII.




In general the rules are

Powers/ 3

Formula

a" = a*a*a*a ->n times

al=a a’=1

Logem
a

m

am *an — a(m+n)

a” _ J(mn)

an

(am )n — amn

(a*b)™ = (a™)* (b™)

aym _ ,a’
(E) —(b—m)

dx = am x/m

myxy = x(/m% y(1/m)




Problem 1: Solve:

Solution:

()17*(?)3= 14*56

()73 = X7+ B*7 =A¥4*7*7 = (4*7)?
(?)°= (4*7)°

(?)= (4*7)=28




Problem 2: Solve 25%* 43-8002% = (?)?
Solution:

LHS= (25*4)3-800%= 100*100*100-64*100*100= 100*100 (100-64) = 100*100*36= (600)?
600 is the answer

Problem 3: Solve (49)*%(7)°+ (343)°= (7)°

Solution:
LHS= (72)**78+ (7°)3= 7%*8+79= 73 . 3 is the answer

Problem 4: Solve (5%¥5*5%5*5%5)* *(5%5)° ~ (5)2 = (25)°

Solution:
LHS=(25)**(25)**(25)**(28)° = (25)* 4+**61=(25)'7 :17 is the answer

Approximation/Rounding / ©oGo2)

Problem 1: What is the approximate sum of -125.009, 68.99 and 100.655 rounded to whole number?

Solution:
125.009 =125
68.99 ~ 69
100.655 =101

Their approximate sum = -125+69+101= 45

1. (11.999)° = 123°= 1728
, 50850 _ 50550 _ .4
50.01 50
111111 111111 10101
= )*(—)~ ~91
11*111 1117 111




Percent (%6)/ J¢386

60%= 2= _p6

100 10
Calculation of increase %= (/MCe3%_IN_Valle y. 100, mwy = (2o Fobds Bdv) — Bweo BeS}*100
Original _value ® ” ®

Notes:
10% increase means original quantity increases by 10 on a base of 100.
10% 3% 2083 100 @gm) 110 srdad

Increase of 10% on 100 means 100 becomes 100+ 10% of 100= 100+ %— 100+10=110 = 100*1.1

Increase of r% on x(x I e r% @3 Y) = X*(1+E)

If decrease then in the above formula r is replaced by -r

Decrease of r% on x (x ] &edJ r% 383) = X*(l_ﬁ)

Problem 1: 30% of 15% of %rd of a number is 15. What is the number?

20T Josfad % Sx0 e 30% D) 15% T3S 15 T3 &8 Joad; adrehcd?

Solution:

Let X be the number
>|< X Xx( —%

( )*X (100) ( 100)

x= 10*50= 500




Problem 2: The population of a town is 25280. It increases by 10% in the first year and decreases by 25% in
the 2" year. What is the population at the end of 2™ year?
200D B30T BIT08325280. Spdw SE 10% T, 5aQ0reN, HTBSe SHe 25% SBH0eBT 2TBSe ST ZAFDHOR BITos;

AR 7
o3

+10
100

Population at the end of 2" year= {25280*%}*(1—

Solution: Population at the end of 1% year= 25280( 1 )= {25280*%}<€-- SRTOTe IRET 0BT VIV,

2

100
= 25280% L% 70 = o508%11% "2 —632%11*3= 20856
10 100 100

) <&-- OUBSE SRB w03 BITos

Problem 3: A gave 50% of the money to his wife and distributed balance money equally among his 3 children.
If each son got Rs. 3250 what was the amount he had?
43D BIOS BETY 50% TFR, BoB3MT e eV PTB BB, IHTeN I DB,9f Swe 3250 Te. F03 eBTT BIIO L), OR)

BLIQR)?
Solution: 50%= 3250*3
100% = 3250*3*2= 6500*3= 19,500

Problem 4: The difference between 90% of a number and 83% of number is 175. What is 99% of number?
2001 50366&1) 90% 3 @) 83% T déz«nz@ 175 333 es ﬁoajé 99% o&)?

Solution: 7%> 175

99% >> 1757 9 _ 25%99= 25(100-1) = 2475

Problem 5: 20% of the total cost of the plot with an area of 400 sft is Rs.72000. What is the rate per sq.ft of
the plot?
400 23.08 Q3 2ot wond SSod 20% TR), Te. 72000 SBT3 2,0 3. 88 wond B ox,?

Solution: 20% > Rs.72000
100% >> Rs. (72000*5)

Rate per sq.ft = (72000%5) 4i00 =900




Problem 6: A sold an item @ Rs.15000 incurring a loss of 25%. At what price, should he sell to gain a profit of
40%7?
LBED 25% IF@erdBod 200t SASITR. 15000 3, Frodhzes. efe SRS, 40% 0923830 Sredww o), 3¢ wrled?

Solution:

Since loss was 25%, 75% of price of the item= 15000

He needs a gain of 40%( 100% covers no loss, hence gain of 140% gives profit of 40%)
75% ---> 15000 (25% S&DNDIYBO0T 9BD 5200) SIS L3Sod 75% )

140% -->7? (100% oRJD U923 DR SHTeS 3. weedz,N 40% ad Srereiesd)

15000*%= 28000

Problem 7: If the price of sugar goes up by 1%, what % should be the approximate reduction in the
consumption so that there is no extra expenditure?
3B8,80d 3 1% 25ad0drerde, &5 25ad0drend SeBd[080e ©B38 WYBMWD B, JODRTD am), Y% BB Srerdeies?

Solution:
Because of increase of 1% in sugar price, the expenditure becomes 101%

To maintain expenditure at the same level (=100%) the consumption should decrease by %% so that net

effect is 100% (101%*(%)% — 100%)

Thus the answer is %% ~ 99%

33,3ad 2JeJ 1% 25a205eNDIHT00T 20e), Sed 101% 3T, @0 w¥8 BeBOT03TeIes5933(=100%) T3 Y3 %%

Sa) 30 ered. en 313, B B BroOY( 101%*(%)% — 100%)

o030 = 20 ~ 999%
T




Ratio and proportion/ &d)@e3 d) IjodoTed

When we say the marks of 2 students are in the ratio of 2:3 it means marks could be 20 and 30 or 40 and 60 or
60 and 90.
That is to say, if marks of one student are 2x then other’s is 3x

2 20 40 60 _ 2x

30 60 90 T 3x
In other words 2:3 can also be described as 2 parts and 3 parts out of total of 5 parts

QD ITYRENY oMY DT3B 2:3 Tod VW BoBT BBD NPT wozrwd 20,30 vzFwe 40,60 vz=e 60,90 sNCwITD.

@053 ©FTR 2X,3X BADSE. LEIY = = 2o = = ?
X

Question:
What is x in 15:12:: x:247?
;1 means ‘same as’( SOIJI)

5 X 24

S X=15* —
24 12




Profit and Loss / o9 @) 38
CP: Cost Price/essen/3ad70050 23¢3, SP: Selling Price/a357003 23¢3, MP: Marked Price/S3w®33 23¢3)

Formulae:4 {4
Profit OR Loss = +(CP-SP) (- indicates loss) {v23/3x}

it * *
Profit OR Loss % = w OR L"%Ploo (923%,/8 %)
__ 100%8P . 100%5P
(200 + Pr ofit%) (100 — Loss%)
1104) * _ 0/) *
Sp = (200 + Pr ofit%) *CP OR (100 — Loss%) *CP
100 100
1 *
Discount% = W{me&z}
(00— Discount%)* MP

100

{900,/ 80350050 3e3)

Sp=

Problem 1: A sold an item @ Rs. 15000 incurring a loss of 25%. At what price should he sell to gain a profit of
40%7?
L3P 25% IF@erdBod 2008 SRSJTR. 15000 3, SredhEes. ode SRS, 40% eIBY Sedew o), 3 wrfeR?

Solution:

p= _ 100%SP
(100 — Loss%)
o * *
op (100+Profit%)*CP _ (100+40) *- — 140715000 _ 55400
100 100 7

Note: The above problem was solved under Percentage lesson using logic and unitary method

Problem 2:A seller looses the selling price of 4 apples on selling 25 apples. What is his loss% ?
L3eD 25 Feew BePRYRY redheert 4 Jeew Beyny IS, ORDIIIBT OSI S, o@D, % Srd3d?

Solution: Itis =(%)*100= 16%




Problem 3:10 oranges are bought for a price of Rs 300. If 9 are sold for Rs 300. What is the profit%?
10 334 ®eyriv’ay 300 de rf Bedwend. oPndd 9 300 de rf 52033 el oD, % 8rHST?

Solution:

300 cp= .: Profit = 300%(%- 1) = 3%
9 9 107" 90

Profitop = Mt "100 (300)*100*. =10, 11¢dy%
cp %0 9 9

By logic: one orange comes free on a sale of 9 out of 10 bought.

9 sy Srachmart ot By GuBTIA ArbIEB0S Profit %= 1) 1L <20 = 11(2)%

Successive Discount: 8333 3eed

If ry , r2 and r3 are successive discounts( discount on discount) given on a product then formula for net(total)

100 — 100-r)(100-r,)(A00-r,)
discount is= 10000

100 — (100-7)(100-r,)(100-r,)
r, R r N 83363 Apednverd( dped et Jped) i wtd), Jped = 10000




Partnership and profit sharing/ eenred3 a) eez3903 B0233

Profit to be shared is directly proportional to the investment made (Money invested and the period of
investment).

BesL TPBT WOBDIYIVT WoBDY BRBT FHoDBIR, 95,3, SHDHBAD 9eI0BTY BodIe.

Problem 1: A’s investment is 200 Rs. B’s investment is 300 Rs. How the profit of Rs.2000 is shared?
A o 200 deri¥dlr, B aln 3008enYs) @6 SeBNQ de 2000 093980 Uedsd, Boedacd Bert?

Solution: A:B investment = 200:300= 2:3 Profit needs to be divided in to 5 parts(2+3) and 2 parts to be
given to A and 3 parts need to be given to B

2x+3x= 2000

~.X= 400 Thus A’s share = 800(=2x) and B’s share = 1200(=3x).

Note the share of profit= 800:1200= 2:3 which is the same investment ratio.(200:300)

A:B ®& mptddd = 200:300= 2:3. ©0B3 BESIY 5 ont @098 I8, TdWT BT A o @een OTET), B B ab moew
SweTTw),. BBHBO0T eSSy, 5 2ot BB A o @t 2 nda), @) B ob @ 3 enita), *thdod Jeeddewied.

2x+3x= 2000
~x= 400 . Aab e = 800(=2x) @3 B ab werd = 1200(=3x).

If the investment period is different, then amount*period of investment should be considered for profit sharing

BRTNAT 63 23eT 23eT THAHWINGT Tes BSQ 0w SPBNIT BEISowD) SOredTIeR.




Problem 2: A starts business with Rs. 5000. After 4 months B joins with a sum of Rs. 4000. At the end of the
year, if there is a profit of Rs 8970, how it should be shared?

A ol Te. 5000 &) B3 eLRD B8ToNWIS. 4 on¥ J03T B adw Te. 4000 Fed A abRY, JechTes. S=ed SoST vl de.
8970 3T, B, Tert dodYHah?

A’s investment = 5000; Period of investment = 12 months
A’s investment for 1 month = Rs 60000(5000%*12)

B’s investment = Rs 8000; B’s period of investment = 8 months (joined after 4 months)
B’s investment for 1 month = Rs 82000(4000*8) (equivalent)

So the investment ratio = 60,000:- = 15:8

So Rs 8970 has to be divided in the ratio of 15:8
A’s share = ;—2*8970= 15*390=390*15=15*(400-10)= 6000-150= 5850.

B’s share = %*8970= 8*390=390*8=8*(400-10)= 3200-80= 3120.

A 0 08T wodeee = 5000; ZREAT 3D  1230nwW
2 A o 180R€ri de 60000(5000%12) ZeBARGSE, I

B ol 3233 w08moY = 8000; Fp3NIE @8 88oriwb(4 dony F03T FedDHTN)
wch B ok 13ortort de 32000(4000%8). #edNags, &b b

- OB FENGE wodIVE erbEed 60,000:32,000 = 15:8

&ervoN 923 8970 d@ﬁ@xﬁ& QT DTISTO DHodeie.

A ob o= %*8970= 15*%390=390*15=15*(400-10)= 6000-150= 5850.,
B ab meew= 8970-5850= 3120




Problem 3: A and B started business with investing money in 4:9 ratios. After 4 months A took out his money.
What should be the ratio of their shares in profit after 8 months?

A D) B o TID 419 0DweSBO 2T, BAWST. 8 Sony J03T A 0l BB, L0wBBT 8 Sory! FoST BD odyess
ODTIBTY VB, BowBRYIeD?

Note A’s investment is only for 4 months and B’s investment is for 8 months
Investment ratioof Aand B = 4:8

Ratio of their investment period = 4:8

Ratio of profit sharing =4*4:8+8 = 2:9

DT WOBDPE IDT3 = 4:I
3D BRBADT IHAD(SornY) edwed = 4:8

. 7023903 Bo2sBAdh RT3 =4*4:I*8 = 2:9




Average (Mean) / Jo030

Average = —umotallreadings _ .. Srgsiv des + anssnv dos, —aRuv 868 + &PV o8,
Number _of _readings ° = -

Problem 1: The average of five consecutive odd numbers is 41. What is the largest number?
5 0 BT Jogdne Se3d 41 S8BT YNV Beg Josd; ddreYhah?

Solution:

Let x be the first odd nhumber, then next 4 consecutive odd numbers are x+2, x+4, x+6, x+8

(For easy calculation we can also take 2 consecutive odd numbers before x and next 2 consecutive odd numbers
after x. Then they are x-4, x-2, x, Xx+2, x+4 and the sum becomes just 5x)

{X+(X+2)+(X+4)+(x+6)+(x+8)} _
5

Thus 5 consecutive odd nhumbers are 37, 39, 41,43, 45.

Largest is 45.

5x +20

Given 41; = 41; Thus x=37.

BB T Josd X BATO. BwodI  RZ WIS SN x+2, X+4, Xx+6, x+8
85 avR U SoddnY Sed 5x+20

SXEZO = 41 - x=37. e3¢ dog Sosl, 45(=x+8)




Problem 2: On teacher’s day sweets are to be distributed equally among 540 children. On that day, because of
135 children were absent; each child got 2 sweets extra. How many sweets was each child supposed to get?

5330 DRITBoD 540 23, ort Serenmen Woedh BowkdesoNd. BTT Bomh 135 HF WoBTOY. berof LVUHE 3w Sws 2
QoD 259 SBBD. ST B, WODFT BUe SRy, VT TEANAFT?

Solution:

Let x be the sweets children were supposed to get

Number of sweets = 540%*x

Since 135 were absent, that day’s attendance was 405 (=540-135)
These 405 children got 2 sweets extra.

Since total number of sweets were same

540x= 405(x+2) = 405x+ 810
135x= 810
. X=6

B3deond e SadrieseNg cboedd X N3O

L RE), ATI0DNY 50@5’6: 540*x
135 23,%0 200 a)E00Td oI Howved = 405 (=540-135)
8 405 3,W BT Doedd Swe 2 TeIWBO0T oD BB HTIALNY éo&5’6=405(x+2)

-.540x= 405(x+2) = 405x+ 810
. X=6




Problem 3: The average weight of group of 60 boys was calculated as 42 kg. it was then noticed that weight of
one boy was mistakenly taken as 48 kg in stead of 38 kg. What is the correct approximate average weight?

60 DTRNT JoITO B3 42 3.8, BT ) S8 38 8.23.203w 48 3.8, 20t SN I8 TesereN). IO oreed JTTO

308 Oy?

Solution:

Wrong (old) Average weight =42 = -

Since weight of one boy was mistakenly increased by 10(48-38)

Correct average = (Old_sum_of_weight -10) _ L -- 10 _ 42- 0.16= 41.84
60 60 60

Note the short method used here.

S, NG F0R0 Be8 =42 = (oL RANT ST wew, 308) +60
SBIT FUIRD FeB= (DU BIRANG B3 2ew, 203-10) +60

= (oU BT BT3 wed) 308) +6o-g = Bz g BoeRO ms-% = 42- 0.16= 41.84

Problem 4: The average attendance for the first 3 days of a week is 325 and for the first 4 days of the same
week is 320. How many were present on the 4" day?

BT 3 HIT J0e0 TowTed 325 Horte SpBe4 HIW JoI0 Fowved 320 8NFT 4 Je HIToW o) améamw opladelaleil]

Solution:
Total attendance for first 3 days = 325*3= 975 = Zpd0 3 OINY e, Tow0ed HINWD

Total attendance for first 4 days = 320*%4= 1280= Spdo 4 OIAY ), o023 DI
So attendance for 4™ day = 1280-975 = 305 = 43¢ OB ToR0S




Problem 5: The average of weight 10 men is increased by 1.5 kg when a man weighing 68 kg is replaced by a
new man. Find the weight of new man.

68 3.X. APTIDT DIFR WBD BPIVIPY I, JedIBpoma 10 BIT J0O @pz 1.5 3.2 e, wad 83T TeTweh
TeDIBROBIS B3 o)’

Solution:

Let us use logic here. When average of weight of 10 men is increased by 1.5 kg, the total weight will increase by
15 kg(1.5*10). Since the man was weighing 68 kg, new man has to be of 83 kg(68+15)

10 233 Sooxd B3 1.5 3.8 abad), 5e”0deds &n 00 BT ), Bed 15 3.8 (=1.5%10) wed 8n3dd. LodIIT 33 68 3.2.

QB0 BPIWS B3 83 8.8 (=68+15)

Problem 6: In an examination it is required to get 380 of the total(Max) marks to pass. A student gets 32%
marks and is failed by 76 marks. What are the total marks?

20eg03poBTY udenrRony Wy, 380003NYRY NETUe Wem. 2w 32% ITBWD 76 ©ozny ZpTIdoT IDIeHETT,

B0egMmoN ROAT 2083, BOBNY d@),?

Solution:
Let x be the total marks in the examination.
Marks obtained by student = 380-76 = 304

If 32% of x is 304 then x = %*mo: 38 4100 — 950 (use divisibility test for 8)

X B30egmeN 20T e, ®osnwy s8NTO.

DSBS NPT o = 380-76 = 304

X = 32% 304 58 x = ?—24*1oo= 38 4100 = 950 (8  wer,Bab AabBR) CUEatREND)

{32% ===2304; 100% ===>?}




Age Related/ 3obd R JowopdBod

Problem 1: The average age of a woman and her daughter is 21 yrs. The ratio of their ages is 5:1. What will be
the ratio of their ages after 5 yrs?

LTE BONWD DR VTY DY 00 DA, 21 TREMRW. BTV SR NY DTS 5:1. TR 0BT ST SR NY WDTeB?

Solution:
Let x be the age of daughter and hence 5x will be the age of woman

It is given that XX —4

-. 3x = 21 and hence x= 7 and therefore the ages are 35 and 7
After 5 years their ages will be 35+5= 40 and 7+5=12

.. New ratio = 40:12 = 10:3

X od&@d) Y Sobay, esN3O.
L0000 dobzigu =5x.

_ (5x+x)

ToeI0 Sabd) =21

3x =21, x=7
851 @30 Saba), 35 D) 7 8N 5 TwEnY 30380 89S0 Ioda, 40 DI 12 b,

& SR NY odmed = 40:12 = 10:3




Problem 2: At present A is 3 times the age of B. After 7 years A will be twice B’s age. How many times A’s age
will be in another 14 years with respect to B’s age then?

Sg, Ao B ab S0hdS Swedta) NG, 7 Sarnv So30 A ob Jaba, B b o0E0E), 14 Swerv <S030 A 0 Jaby, B b
SabAN oFIR), BrHST.

Solution:
Let 'a' be the age of A and 'b' be the age of B, Then A’s age is 3b. After 7 years B’s age is b+7 and A’s age is
2(b+7)
. a+7= 2b+14. itis also given that a=3b
- 3b+7 = 2b+14
- b=7
Thus at present B’s age is 7 and A’s age is 21.
After 7 years B’s is 14 and A’s 28.
After another 14 years B’s is 28 and A's 42
Therefore then A’s age is 1.5 times B’s

A ob Fab), a 3 B ob Sabcy b SATO.

- A ab Sabay, 3b.
7 33enY F038 B o Sy, b+7 b A o Sobh 2(b+7)

. a+7= 2b+14
- 3b+7 = 2b+14 (-ra=3b)

- b=7

S B ab Sy, 7 Termen S B3 A ab Sab, 21. 7 IFENY So30 o 14 ) 28 . ade, 14 S 5030 B ab S0y,

28 @) A ab Faba, 42. Leri A ab Saba, B o SabdS 1.5 By er3s,




Problem 3: A father's age is 3 years more than thrice the age of his son. 3 years later, the father will be 10
years more than twice the age of his son. Currently, what is the ratio of their ages?

£,3F BoTad FobRY, NS FaHAR FwO0F 03 3 TRF Bed, . 3 IIFAY F0IT FoTod VDR, BN FWYF OCETHE,0S 10
Bed) 3B, BN BFT BT VBB A7

Solution:

Let 's’ be the age of son and 'f' be the age of the father
It is given f=3s+3 ----(1)

f+3= 10+2(s+3) ===> (After 3 years)

o.f=10+2s+6-3 = 2s+13 --- (2)

From (1) & (2)

f=3s+3= 2s+13 >> s=10, f=33, 33:10

NS SR, s DA Sodad Sodbay), f N3O

f=3s+3 ----(1)
f+3= 10+2(s+3) == (3 3BRY F033 )

~f= 10425+6-3 = 25s+13 --- (2)
Seadn (1) D) (2) dor
f=3s+3= 2s+13 .. s=10, f=33,
33:10




Simple Interest / JI0Y 28

P*T*R
100
Where P= Principal (Amount)(&cen), T= Term (normally years)(ea), R= Rate of interest(280 ©0)
100*SI, _100*SI . ,_100*SI
T*R P*R P*T

SI(=0¥ w@) =

P =

Problem 1: The simple interest accrued in 9 years on a principal of Rs 24250 is 162% of Principal. What is the
rate of interest% per annum?
0w T 24250 T e 9 IReE, ICYNE IO 162% Tmdd 080b 3T o)’

Solution:

Here P= 24250, T=9, SI = - . R=?
-=M(By formula SI = P71 R)
100 100

-.162= 9R
R= 18%

Problem 2: A sum of money doubles itself in 8 years. What is the rate of simple interest?
BB 8 IARENYY 2, Bairett FTY wBad BT o) ?

Solution:
Here T=8, SI=P (Money doubles means>> interest=Principle)

BT QBB 0BT w0 WTIT SherhHSTs

% = R=12.5%




Problem 3 : The simple interest on a sum of money is % of the principal and the number of years is equal to

the rate per cent per annum. What is the rate per annum?

200 BFOR eed TR BTO % ), 63y, e3day pRATE, IHTITS VR BT O?

Solution:

Given : SI = - ; T=R

* *
SI = PTT”R (Formula)
100

_ P*R*R
100

_ 2 10*10
4%4
R= 29_ 2 50
4




Compound Interest (Cl) / &3 28

Amount Receivable (A) = P{(1+%)T} and Compound Interest(CI) = P{(1+%)T-1}

Notes:
1. When T=1, CI = SI
2. When interest is compounded quarterly, 280’ 3 donerted, J8, ©edd33: -

T= 4*n and R= X ; Then CI = P{(1+ - )*-p}
4 400
Simplified Formula:
* N2 *
1. When T = 2 Then A (=P+CI) = P+ PTR® (2P°R

+
100? 100

---> Applied formula for (a+b)?

p*R?® . 3P*R? 3P*R
1003 1002 100

2. When T =3 Then A (=P+CI) = P+ ---> Applied formula for (a+b)?

Problem 1: What is the Compound interest on an amount of 18000 at the end of 3 years at the rate of 10%

10% 8030x03 de 18000 &TOS et 3 SRENY Fo3T Arda 3808 ow),?

Solution:
Here P = 18000 T=3, R=10

10 \3
CI = 18000{(1+—-)>-1
A+ 5010

11*11*11
=18000{(———-—->)- 1
ortov10)™ 1
=18000*(11*11*11/1000-1)
_ 18000+ (121*11-1000)
1000

=18*(1331-1000) = 18*331 = (330+1)*18 = 5940+18= 5958

Note: Use 2" formula to cross check if above answer is correct or not.




Problem 2: The difference between compound interest and simple interest on an amount for 2 years at 5% per
annum is Rs 12.50. What is the amount?
200 BIOR et 5% wBBTToB 2 SRRV ITY B D) BRI SFeD de. 12.50 B3 vTen o) ?

Solution:
Here T=2 and R=5 and we need to find P when CI-SI= 12.50( CI>SI)

CI-SI = I[(14—-5-)T-1]-

P*T*R
100

—I{[(1+—)(1+—) 1]-2% 2}

100 100 100

21,21 , 1
I(zo 56 T

441 (441- 400 40) P .
= = 12.50(Given
I( o) = I{ y= (Given)

. P=12.50*400= 5000

Let us use the below mentioned first formula to cross check the answer:

_ * 2 * 2 * *
1. - for P (When period is 2 Years) = (CI SI) 100 = 12.50*100 =12'5O 1007100 =5000

R? R? 25

_ * 3

2. for P (When period is 3 Years) = (C|3 S1) 120
R° +300R




People, time and work / 233, 3, 303
Problem 1: 12 men can complete the work in 56 days. In how many days can 32 men complete the work?

0% BUIT, 12 RSJD 56 BINYO SWATWIMDRT, 32 BID Tt BUISTIY o), AIMFY SuNTVYD?

Solution :( Using logic and not formula)

To complete the work number of ‘man/person’ days required are 56*12.(We will not simplify here)
32 men will require same number of man/person days to complete the work

So number of days required by 32 men are =563212 = 7*3 = 21 days (note time saved)

BOTSD, BNTL S DD OIMWD =56*12 (=) e BOTDRTT SrichHBeRS HIMW)
32 23D T FOTSIY, SWNTe vEe DS, BINYRY SrHERR),TT.

L 32230 odt uRER) SN Sricdewys BRI = 22 = 7*3 = 21

Problem 2: 15 persons can fill 35 boxes in 7 days. How many persons are required to fill 65 boxes in 5 days

1523 35 By RYY odJew Sridhdedw 7 BINYRY, Srichdeerd 65 By RYF5 DINPY DodJw om), BID eJedd?

Solution: Consider filling of 35 boxes as a ‘job’

To do that ‘job’ number of 'man days' required are 15*7

Same number of ‘man days’ is required to do that job in 5 days

So number of people required to do that ‘job’ in 5 days =155 [ 21 men
Since the ‘job’ is filling of 35 boxes

To do filling 35 boxes number of people required = 21

To do filling of 65 boxes we require = %*65= 39 men

35 c%zg)rwmd A0DDIH R 20 'BOT Q0TIRT €3 BRI BEY 3ezorda 'woai)aé AIND=15*7

5 BRMVQ & S iR AARLEBS eeoartd BRm= - =

35 @Y RYRY, BodJew ezorda BID= 21; .65 BB, B0V ezorda BID= %*65= 39




Problem 3:
50 people can complete a work in 40 days. In how many days can 100 people with twice the efficiency complete

the same work?

200t BUIT, 50 BIDH 40 DINFY SNTVD. BTe BVTSIY HCETRD), FZS DS 100 RID =), HINFY BwATVYT?

Solution:
To complete the work, man days required are 50*%40

When 100 people will be working, man days required are = 52051'0 = 20 days

Since people are twice efficient, days required are 10 days (=2—20)

BOIB, BNTe esrha @D BINW=50*40

oo Sodasy, adch SRRl desrba BRrw="1 2 =20

RID OVBTR), BZBTR0DDHPBO0T 3T BwNTeD esorda OINW = % =10




N,*D,*R,*E, _ N,*D,*R,*E,
Wl WZ

Formula:

N1, N2 = No of workers; 303Mmeddh

Di, D, = Time (days, hours..).azbad

Ri, Rz = Rate of worker oF Rate of Machine, 30RMeSs ewed,0oZ T e3( Nodny I8, BOTVRD)

E1, E> = Efficiency of worker or Efficiency of Machine (E;=E, =1 when not specified)/md)z;jé'?/éé

Wi, W2 = Amount of work done or quantum of resources available/3o3
Problem 4: 12 men can complete the work in 56 days. In how many days can 32 men complete the work?

200 BUIBFY, 12 BID 56 HINTY SwNSBTeTT, 32 BID vre BVTIII, AR, BINFY SWATVVT?

Solution: Let x be the number of days required./ X oRJD ezsorda BINwNTO.

N,*D,*R *E, _ N,*D,*R,*E
Wl W2

12*56= 32*x

. X= 12*%56/32= 3*4*7*8/8*4= 21 days

2 (Note: Wi= W5 )

Problem 5: 15 persons can fill 35 boxes in 7 days. How many persons are required to fill 65 boxes in 5 days

15 23D 35 BYNYR) SodJen SRdHBRYL 7 BINYY, Srwhdeods 65 BYNYR5 BINTO ST o) BSD Jedd?

Solution:

Let x be the number of persons required to fill 65 boxes/ X ORJD eezorda BT FossraNTO.

Nl*Dl*Rl*E1= Nz*Dz*Rz*Ez
Wl W2

15*7 _ x*5

3B 65

_ 15*7*65
~ 35%5

= 39 men




Problem 6: 50 people can complete a work in 40 days. In how many days can 100 people with twice the
efficiency complete the same work?

200t BUIT, 50 BID 40 DINFY SNTVD. BT BVTVSIY, HCETRD), FZS DS 100 RID =), DHINFY BwATVYT?

Here E; =1 and E; = 2 Let x be the number of days required to complete the work
X oD Jeserda BINwoNTO.

N,*D,*R,*E, _ N,*D,*R,*E
Wl W2
50%40*1= 100%*x*2

X= 5—24= 10 days.

2 (Note: Wi= W3 ) (30 08¢ esA3)

Problem 7: 6 women can do a job in 10 days. 10 children take 15 days to do that job. How many days will 6
women and 10 children together can do that job?

200 VB SNV 6 ToRTOT10 DINW JeD. vFe 3uT SVNJw 10 DZET 15 OINW Jed. 6 ToNTD DA 15 D3, Jed
e 3O SVNTeW cba-’% DINKD Jem.

6 women to do a job in 10 days.; Hence work done by 6 women in 1 day = %th of the job.

10 children do the same job in 15 days.; Hence work done by 10 children in 1 day= %th of job

Hence work done by both together in 1 day = i+i= i+£= > (30is LCM of 10 and 15)= lth of the job.
10 15 30 30 0 6

To do %th of the job days required=1; .. To do complete job they require 1+ %days= 6 days.

6 TonTOr BT SNTeD 10 DINW 2Jed. ; 6 ToNID 1 OHITY SRS BUR, BUTT %da\)’

10 23,9t 203 FwARe 15 BINW e, ; 10 HZWD 1 BITO IR 303, BOIS %da’% .

- 6 Boriwdh DI 10 DEW 1 BRIBO FRBDB OB = ~+ = S 4 2= 2 =

L ow),

10 15 3 3 30 6 °
1
6

—_)

0x 0 30K BN ez BS =1 .. FOT FP3F B ez AINW =1+ = =6




Problem 8:A and B Together can do a work in 4 Days. A alone can do that work in 12 days. In how many days
can B alone do that work?
A D) B p3dodyeN 2,00 FUIT, 4 BINYO SuNTOD. A ) &8 BOIIR, 12 BINYO SwNTOD. TNGT B 22y Je e

BOIBY, O, BINFO BWABVOD?

Solution:

A can do the work in 12 days; hence in 1 day he can do %th of the work

Le B alone can do that work in x days. ; Hence in 1 day B can do (i)th of work
X

(x+12)

In 1 day A and B Together can do i+10f work =
12 X 12x

o (x+12)
12x

Tod work both together will require 1 day

(x+12)  ~ 12x
12x X+12

To complete the work both together will require = 1 + which is given to be 4 days

12x

P = 4; 12x = 4x+48(cross multiplication); 8x= 48; x =6 Thus B can alone do that work in 6 days.
X+

AR 12 BINYO 303 SwATORD; . 83D 1 BITY % 3a), BURBR) SINTVVD.

B wyJe x OINYY o SuNTweah sN3; . 3D 1 HITO 1 Oa), BUISSY SUNTVOD.
X

. @230 Kb 1 BTTO SRS 0T = - ++ BB
® © 12 X “ 12x

_ (x+12)

4

% o8, SURERGEL Yesrha BR= 1
X

S RPEE FORT SNT ¥esordAS DINWD = 1 +

o 12x
U x+12

(X+12) _ 12X oy 4 B3nw aom 2e6)
12x X+12 :

= 4; 12x = 4x+48; 8x= 48; x =6; B av 2)Fe @ BUTB) 6 DINVO ATV,




Formula : m;a)

Suppose A can finish a job in ‘m’ units (Days, Hours, Months..) of time and B can finish the same job in 'n’ units

of time. Then time taken by both A and B together to complete the same work =t = mmnn
+

A 0l M 50BTINYO(BI,Moed,3onW...) 00T BUTEWNTO. B ody @t BUISTIY N H0BTINYYO BWATVVBTBT @) de

mn

Ted e9de 80&3&5&
m+n

= t Z0TRAYE FOAKD.

Problem 9: 6 women can do a job in 10 days. 10 children take 15 days to do that job. How many days will 6
women and 10 children together can do that job?

200 VT SNTW 6 ToNTOT10 DINRW eJeD. v@e 3uT SVNJw 10 DB 15 BINW SeD. 6 ToRTDH DA 15 DB, Jed
e 3O VNV aa\)’d DINKD WJem.

Solution:

Problem 10: A and B Together can do a work in 4 Days. A alone can do that work in 12 days. In how many
days can B alone do that work?

A ) B 2pdadreN 2,00 3UIT, 4 HINYO SNTVOD. A ) e &8 BOIT, 12 BINYY SWNTO. TNGT B 2:2) Je edde

3@53@( aa’% 65r1%3®m dnﬁd‘megai)?
Solution:

Let 't’ be the time taken by B alone to do that work.
T oI 22y Ie uTrerden SrchEeR),s dINYNTO.

12t

12+t
48+4t=
48= 8t
t=6




Filling of water/liquid and emptying / 3s¥8 Swos 333, B0dbH/ered aSredHdd

A pipe can fill a tank in x hours. ; Then part filled by it in 1 hour = 1

X
y+X

Xy

If another pipe takes y hours to fill the tank then part filled by both of them in 1 hour= (E:I:E)=
Xy

( - y to be used when the pipe empties the tank in y hours); .. Time taken to fill the tank = ylex

Note, we use the same formula when more than 1 person is involved in a work.

20 BRYS0d €39,08° 20oBRY BoTe I WS Jhab X SN3O, Ao FPVSWY VTR BoIVJ SHTHERWS Iad y

BN3O. &7, £39,05° J) TR Fed oI IrITBRPRS Jhob= (éxaeéﬁ 000 IRT03ZT — Y 20D JSweBI).

y £ X
Problem 1: 2 Pipes can fill a tank in 36 and 45 hours. If they are operated simultaneously, how much time will
it take to fill the tank?

2 By N 20w £39,08° ) 36 DA 45 NRoednPd odTVD). OTER & NYRY wedrt De3 T €39,05° Bowen am), notd Jez?

Solution:

Time taken to fill the tank = Xy 45736 = 5*%4= 20 hours
y+Xx 81

Problem 2: 2 pipes fill a water tank in 10 and 12 hours respectively and a third pipe empties the tank in 20
hours. If all the 3 pipes operate simultaneously, how much time will it take to fill the tank?
2 By MY 08 39,08° J @owew 10 @) 12 Rotdnd, SrichdeRy3d. 3 Se B,a° 39,05° Jy wwed Srerdewn 20 Noe3nw:y,

SDEE0RT, Fete B3 NYRY W VLT 633,08° oD T, R Jed?

Solution:

Part filled in 1 hour = (—+ = -~ )=0+53)_ ; 1 roudabd ot R Bowss et = (o4 --0)= 2o
10 12 20 60 60 15 10 12 20 =

Time taken to fill the tank= 1? hours= 7 hours 30 minutes




Speed 7/ 3en

Distance_Covered _
Speed

time= 3,033 @r3 +3Jen = JIab

Problem 1: A person travels a distance at the rate of 10 km/h while going and returns to the original point by
travelling at the rate of 15 km/h. what is the average speed?

LIED 00D JYID, Sewaew 10 3,e./mo Sender ode 3, odhriew 15 3.d./no Sentey 8dIBT Soe0 et o) ?

Solution:

(10+15)

Common mistake done here is calculating it to be = 12.5 km/h (Wrong answer)

We forget to notice that distance travelled is twice the one way distance.
Distance

Speed
Let t1 and t2 be the time taken to cover same distancey’

Then t1=i and t2 = i;
10 15

= time

. Total time taken = (t1+t2) = (i+i) —3d+20, 14
10 15 30 6

Average speed = total distance covered/total time taken = 2d + %d = 12 kmh

« Speed1*Speed2
(Speedl+ Speed?2)

Formula: If distance travelled is same then the formula for average speed =2

= 2*102515 = 12 kmh

R03,: 26T 23T BerTO FADAB FoT ot AGT 6 BoIRd Feri=2% SPeciL”Speed2

(Speedl+ Speed?2)

e BB Fo9RO Seri= 2*102515 = 12 8.de./mo




Problem 2: A goes to school at a speed of 3 kmh and returns to the village at 7 kmh. If he takes 3 hours in all
what is the distance from school to village?

A adv zedrt 3 3.cve/no Sendd @mee, oo YT 7 3.cbe./mo SNt odhrien e, 3 motd ITHod SHBEROTT oS o),

QR0BO B?

Average speed (J0ox0 Jert)= 2* $Tr_42 =4.2 kmh
(3+7) 10

Time = 3 hrs .. distance= 4.2*3= 12.6 km

Problem 3: If A and B are 20 km apart. A can walk at the average speed of 4 kmh. B at an average speed of 6
kmh. If they start at 8 am, in opposite directions when will they meet?

ADD) B ab SBIST 9030 20 3.cve. A ady 4 ST 3.cve/mio demj@ D) B oy Joexid 6 3.cve/no deﬁdéﬂ édojome)mdo.
aa"@rj 8 noe3rd amcg &85&2 MDD IBTC oao’d noedrt 3 Sueredndarerdsd?
Solution:

<----4t----><

Let them walk ‘t" hours.

Distance travelled by A in ‘t" hours = t*4

Distance travelled by B in ‘t" hours =t*6

Total distance = Distance travelled by A+ Distance travelled by B
20 = 4t+6t= 10t

~.t=2, so they meet at 10 AM

397} 8 noedad SoBT BDNRYW D B 't Hoedadad), IFaLO.

A ol 't’ Roedad® BT Bed= t*4=4t

B adw 't’ roe3oded 3T Bed =t*6=6t

e, IB3B Bed=20= (A odv 't’ Roe3abd AT ded) + (B adw 't’ noedadd 31T @ded) = 4t+6t= 10t




s t=2, o3 10 AM rRogdrt SwaeavdadyerhEad.

Problem 4: in one hour boat goes 11 km along the stream and 5 km against the stream. What is the speed of
boat in still water?
200D Weeedody JedR Bmemd HEIY 11 3.cve. DR I BB 5 3.cbe. BOITT. AZL AedIY T3 Sert oy,?

Solution:

Note: While going along the stream. Speed of stream helps the boat to go fast. While against the stream, the
speed of stream slows down the boat

We will use more of logic here.

Boat speed+ Stream speed = 11

Boat speed- Stream speed = 5

2* (Boat speed) = 16

.. Boat speed = 8 kmph

.. Stream speed = 3 kmph

Breeedod Send Ledr, Foerd SenSe, T U933, SrichBeyRied
Breedod Jen+ Joedd Seri= 11

Beecdad Ser- Soodd Seri= 5

edT TR JDesTeandxD, DBITN

Beeedad Sert = 8 d.cve./mo.

FDead Jen = 3 3.cve./no.




Problem 5: A truck covers a distance in 12 hrs at the speed of 70 kmph. What is the speed of car which travels
a distance 120 km more in same time?

0% wedaly 703.cve./no Fendd 12 noed FDIT. e 3RDEA 2,00 Fod 120 3.cbe. 5ad) BT FMAITT & 03 Jen
om),?

Solution:

Distance covered by truck = time*speed= 12*70 = 840 KM €«

Distance covered by car = 840 KM+ 120 KM = 960 KM

Speed of car = Dls_tance _ %0_ 80 kmph €==== 03 Jen.
Time 12

Speed of train ( @éa‘ S 3er)

Length_of _the_train+ Length_of the platform
Time _taken to _cross
Problem 6: A 235m long train crosses a 65m platform in 20s. What is the speed in kmh?

Speed = (

) =(a§")éa‘ S U3+ Tede TtF Fodr'e S eug) +Tee3e) SrDERRS JShob

235 Dest® euZ3 20D &4,0° 65 be.@mes Hoare & 201, VY Fadh@eenT, €, * Seni MoLdny' am)?

Solution:

Train speed = 2352; 65 meter per sec= 15 meter per sec= 15*60*60 meter per hour= 54000 meter per hour

= 54 kmph




Permutation/Arrangements/ 3a)0deeaSnwigmug wdeeds

Notations:
nl= 1*2*3*4*5 . n (!-is called factorial)
3= 3*%2*%1=6
4= 4*3*2* 1= 4*31=24
n!'= n*(n-1)!
11=1
0!'=1 (By definition)
O 8757 gx5-30
4

Let A and B be students in a class. How many ways can we ask them to stand in a line?

(AB), (BA). We have totally 2 ways of doing it.

Let A, B and C be students in a class. How many ways can we ask them to stand in a line?

(ABC, ACB), (BAC, BCA), (CAB, CBA).We have 6 different ways which is = 3!

The number of arrangements that can be done with ‘n’ objects taken all of them at the same time is n!

A DR B 200 3030 &C&)ﬁ%ﬁd@,@dd&i& 20T TeOTY Awew e Ded Tedwamm? (AB), (BA) - o8 3T
A, B @3 C »od 3dndab &wﬁmﬁdé,eﬂwdﬁg 20T TeOTY e e Ded BedwaRTD?
(ABC, ACB), (BAC, BCA), (CAB, CBA).- 6 I3nve, esce 3!

Problem 1:In how many different ways can the letters of word ‘LIKE’ be arranged?
aR), G 0e3nYY "LIKE' BBS, AT, Bedabd 4 9303 Suriwen LeedJuaah?

Solution:
= 4l= 4*3*2*%1= 24 ways

Problem 2:In how many different ways can the letters of word ‘BABY’ be arranged?
aR), IAG 0e3nYY 'BABY’ ST DT Bedabe) 4 9303 SunRweN eleelTumch?

If your answer is 24 then it is wrong. Right answer is 12
AR, BUB3 =4! 20TVET D BR). FOWS LVZT =12. Fwod ITTE NeBTNS.




Formula: If among n objects, a1, as, .. ax number of objects are alike, then number of arrangements that can
n!

a,!*a,!*a,!*a,l.a,!

be made =

Solution:

]
Since letter B repeats 2 times, from the word '‘BABY’ we can make %=12 different 4 lettered words

I
n Josfad SWNAYY a1, @z, .. Ak AWM worde ITFTNGL, BN SEDVBMDT IIT FHIREBINWD = ks

a,!*a,!*a,!*a,!.a,!

|
83003 '‘BABY’ ITXO ‘B’ o0 2300 @dhImsdod % =12 DT Breedswd Tog,

Problem 3:In how many different ways letters in the word '"LETTER” can be formed?
AR, AIG 0edn¥Y 'LETTER'BTSD, DS, 0eB0he 6 09338 S6nweN leeddmd?

Solution:Total no of letters = 6, E repeats twice and ‘T’ Repeats twice
6! 6*5*4*3*2
Number of ways = = = 180 ways
2*2! 4
Problem 4:In how many ways can 6 students be seated on 6 seats?

6 2NYY 6 ITYRFMYRY ac), DT, Oe3ahY pBIBTD?

Solution: It is 6!= 6*5*4*3*2= 720




In the above examples we considered cases where we chose to arrange all 'n’ objects out of total of ‘n’ objects.
If we decide to choose r'(r<n) number of objects then the formula changes
n!

No of ways of arranging 'n" objects by taking 'r’ objects at a time= P, = (n—r)!

eOR IDINYY ZhaleedSNFY 'n' S avy SANYRY SrichEeomd BeeddTR). oy N’ F B wed,JT T,08 BB Jossod
T'(r<n) SWNYIY SridhEeodd e WBUMHST.

n!

N’ SHRVoB 1’ SHNYRY ) SITHBER0R B FIIPIINW= Py = (=D
n=r)!

Problem 5: How many 3 digit numbers can be formed using 0,1,2,3?
0,1,2,3 ©03n¥xY svaaleeNdZeomd o) 3 wodnY Kosl e SreEwBTD?

Solution:

|
Number of 3 digit numbers that can be formed from given 4 digits= 4P3=% =4*3*%2*=24 (-:'n'=4; ‘r'=3)

Note this number includes 3 digit numbers such as 023,032,012... which we should not consider.
With ‘0’ as the first digit and by using remaining digits (1, 2, 3), number of 2-digit numbers we can make

|
=5P2 = 31= 3=3%2=6. ( 'n'=3; r'=2)
Thus the correct and meaningful answer =24-6=18.

20 'n'=4; r'=3 sNDIYBO0B 4 ©o3iPoT DeBNWMHIT 3 oBRPIHS Sodd M= 4P3= &

i
830 8 SoddnvY 0 dbod esBoeieverda 023,032,012... Joddriste TeODIS. IYNYY, SOMedTeIoc.

=4*3%2%=24

|
0 0B B0 BVIT 3 B0BRLoT (1,2,3) SaERYBMTGE 2 €03y Josiw=:P2 = 3!= %=3*2=6. ( 'n’=3; ‘r'=2)
- BOTE Barte BFFERnE UBT=24-6=18.




Combination/&)écg)ri%b

Question 1: A, B and C are students in a class. How many ways can we take photos with 2 of them in a frame?
Answer: Though there are ;P,=3*2=6 arrangements possible, we only have 3 unique combinations (.- AB=BA,
BC=CB, CA=ACQC).This is denoted by 3C,

33, A, B 3 C oI S dBidh.e=080 @) d 0083 8t 3O adhaod om), IFmeN gpedee Sriobumnd?
g3 3P2=3%2=6 ZholeeaInwd agde ©idead PN 3 FPpeedoe o) SrichwdmD (AB=BA, BC=CB, CA=AC). atJe
0o 3C, Ded0droN dedh3eds.

Question 2: A, B and C are students in a class. How many ways can we take photos with 3 of them in a frame?
Answer: Though there are 3P3=3*2=6 arrangements possible, we have only 1 unique combination
(*-ABC=ACB=CAB=CBA=BAC=BCA). This is denoted by 5Cs

33 A, B D) C oSS Sweddh @i 0300 Swedte o8t gedr 3O @thaod om), IgemeN geedee Sricbuanh?

eVB3: 3P2=3%2=6 3D0oleeRdIND 2gTe 8R,3ecd IFTeN 1 Fpetdne D703 SriobroTcd
(*-ABC=ACB=CAB=CBA=BAC=BCA). @dﬁde 3oy 3C3 DedaiyeN Bedb3ed.

The number of combinations of 'n’ things taken ‘r’ objects at a time is denoted by C:
'n’ SHYed 'r’ SHNYRY, sl SeBBRRNITI, nCr dedaiyen JeeddIeds.

The relationship between permutation and combination is
(Permutations of 'n’ things taken 'r’ at a time)=

(Selection (Combination) of ‘n’ things taken ‘r’ at a time)*(Arrangement of ‘r’ things)

‘N’ SYRT I FINYRY SrichEeod BeeBRE FRATIAW= N’ SJNVoE '’ SN esak, * 1l

|
nPr = nC* tPr=nCi* ! nCr= S
(n—r)*r!




Problem 1: A box has 4 red & 3 black marbles. Find in how many ways 2 red marbles and 4 red marbles can
be drawn?
B) 3porTY 4 B0y DB 3 3, r1eednRt. o), Oedob 2 Zod) D) 4 BoF) EeONTI) SOV’
Solution:

|
2 marbles out of 4 red marbles can be drawn in 4C; ways= m =6
4 Box) rieedn¥d 2 rieedny ead =4C,=6

4 marbles out of 4 red marbles can be drawn in 4C4 ways= = 1(--0!'=1).

!
(4—4)14)

4 o) RNV 2 reedny esaly =4Ca= 1;

Problem 2: 4 friends shake hands mutually. Find the number of handshakes.

4 FeHBD SO T B DSEROTT ), B BBDNTHBS?

Solution:

Here n=4; For a handshake we require 2 hands. Hence r=2

.. Number of handshakes= 4C;= 6

Problem 3: There are 20 non collinear points on a plane. How many (a) straight lines (b) triangles can be
formed by joining these points?

200 ID30BY Seworidxauwd 20 DowRYS. 85 DoDNFRY Tedd om), TeafnvR, Torie o), 3BRESNYRY, TiBwHBT?

Solution:

The number of non collinear points (n=20) =2 aboyre ITY Tegdad eef @y 20 Dodniwd
Since straight line has 2 end points (r=2) =2 I0Y Tedd Tden 2 Do 25e.

Total number of straight lines that can be formed are
20! 20*19*18!
= = 190
(20-2)1*2! 18121

= 20Co=

Since triangles are formed with 3 points(r=3) > 3Bpes 03K 3 Dordriwd Jed.
20! _ 20*19*18*17! _ 20*19*18
(20-3)1*3 171*31 6

Total number of triangles that can be formed are= ,C3=




Simultaneous Equations in 2 variables / 2 30:80N% 985003 JcesTenisd

x+y = 8 : 2 variables - x and y
What are the possible values for x and y? : Infinite values !

2 equations are required
Example :

2x+4y= 10 ---(1)
X -y=2 ---(2)

Method 1/3 1 Method 2/3 2 Method 3/3 3

Add (1) and (2) Multiply (2) by 4 | Multiply (2) by 2
3x+3y = 12 --- (3)
Divide(3) by 3 4x-4y= 8 ---- (5) | 2x-2y= 4 --- (6)

Add (2) and (4) Add (1) and (5) Subtract (6) from (1)
2X=6.. X=3 6x=18 ... x=3 6y=6 .. y=1

Substitute value of x in (2). Substitute value of y in (2).
Then 3-y=2 .. y=1 Then x-1=2 .. x=3




Problem 1: The total cost of 12 apples and 8 bananas is Rs.76. Total cost of 8 apples and 12 bananas Rs.64
What is the cost of an apple and one Banana?

12 Jeen @) 8 wor'menny e3eJ de. 76. 8 Jeen @) 12 wodmepny &3eJ de. 64. 2,00 Jeed @) 00T vt BedS 3 dm@),?

Solution:

Let ‘X’ be the cost of an apple, 'y’ be the cost of 1 Banana
200 Fed B D) 20w Wer'e BeIS 3 FahaeN X’ DR 'y’ sATO

Step/®o3 Equation/3ves3es

Total cost of 12 apples and 8 bananas 12x+8y=76
12 Jeen D) 8 eedmennyd 3

Total cost of 8 apples and 12 bananas 8x+12y=64
8 Tee DB 12 edmeRn¥ o3¢S
Multiply (1) by 2 and (2) by 3(Why??) 24x+16y=152
24x+36y=192

Subtract (3) from (4) 20y=40 and hence y=2
Substitute y in (1) 12x=76-16= 10 ; x=5

The cost of an apple and one banana is 7
00T Jean D) 0T Wev'e Begs JeJ=7




Problem 2: The number obtained by interchanging the digits of 2 digit number is less than the original number
by 18. If sum of the digits is 8, what is the original number?

QCB0BAD J0830d WOINYRY VBT BJBRT D e SoddNod 18 BBD. voBNY B3 8 SBT3, Bwew Josl; cdreHch?

Solution:
Let ‘X’ be the first digit and 'y’ be the 2" digit of 2 digit number. Then the number is xy and its value=10x+y.
X' DI My’ N Josdod SeTO DB VBN 90B8areN3Y. i Fosk, Xy @) »3T W3S =10X+y

Action Equation

Sum of the digits Xx+y=8
©031Y 33

When we interchange the 2 digit number will be yx 10x+y- 18= 10y+x
and its value is 10y+x and is 18 less than old value
0850 ©0oBNYRY, BT VB BB BT Tos YX DA

030 23 10y +Xx DB 0td @wew JosfNo3 18 58D

3 Simplifying (2) -(Transposition) 9x-9y = 18
4 Divide (3) by 9 X-y= 2
5 Add (1) and (4) 2x= 10 ; x=5 and hence y=3

The original number is 53. @wo Qo 53.




Problem 3: If the fraction obtained by increasing numerator by 200% and denominator by 120% is i, what is

the fraction?
2003 a;’)do(oa%oi) @ozﬁd@( 200% DD ejedd@( 120% &3 dwen etd % 333 €3 z;’)sdoa% oI D?

Solution:

Let X be the fraction, then e 230 X 53
y

y
200x _ 7

44x=35y whatis x and y?

There is no unique solution to this problem.
8 JDI ©BVe3) BOTT ToT Q.




Quadratic equation and Formulae 7/ 3nexdesdn Dd) Spd R

ax’+bx+c=0

Formula/Zldentity | Expansion
(a+b)(c+d) ac+ad+bc+bd
(x+a)*(x+b) x°+x(a+b)+ab
(a+b)? a’+b’+2ab
(a-b)? a’+b%-2ab
(a+b)(a-b) a’-b?

(a+b+c)? a’+b%+
c’+2ab+2bc+2ca
(a+b)? a*+b>+3ab(a+b)
(a-b)? a’>-b3-3ab(a-b)

Application:

To Find Short Cut Expansion

52%=7? (50+2)2 50%+2*50*2+2°= 25004+200+4=2704
49%=7 (50-1)° 50%- 2*%50*1+(-1)°= 2500-100+1=2399
48*52 = ? | (50-2)(50+2) |50%-2%= 2500-4= 2496

9%-9°=? 9%(9°-1) 81*80=6480

Problem 1: If the value of x+y=8 and xy=2, what is the value of x*+y?=?
X+y=8 @) xy=2 &33 x*+y’=?
Solution:

(X+y)?= xX°+y%+2xy

. XP+y?=(x+Yy)3-2xy= 82-4=60

—b++/b*-4ac

2a

Formula: Roots of the equation of the form ax*+bx+c=0, are: x=

~b++b? - 4ac

2a

ax’+bx+c=0 = 2 Sweond x=




Problem 2: In a class of 63, children are seated in rows and columns such that there are 2 more children in
each column than the number of children in each row. How many children are there in each row?
20T 3TN3aD 63 BB, VFToD DR BoWTIWNTY BVSWIT.B)3e BoWTIOTY BIVSDE,¥ T8, WFTIOIY BB D3 Y

R0al,N08 25 BAGT B3e VFORO BV BDE,Y [os, A&7

Solution:

Let ‘X’ be the number of children in a row. Since children in each column is 2 more than each row, it will be x+2
(Like in 3 rows and 5 columns like below)

23t ZTIOTY S D3, ¥ Josd X' ©NTD. 81 BowTIOTY WS 3% Josk, WFTIOIY A 3+ JoedNod 2 Ted, = X+2

Ci |G |G |G |GCs

Ry
R>
R3

. Total number of children= x(x+2) = 63
Ie x°+2x=63 (Expansion)
x’R-63=0 (Transposition
Factors of 63 are (1, 63), h
x?+9x-7x-63=0
X(X+9) -7(x+9) =0
(x+9)(x-7)=0
X+9=0 or x-7=0
X =-9 or x=7
There are 7 rows and 9 columns. So in all 9*%7= 63
By formula:

ax?+bx+c=0= x?+2x-63 ===== a=1; b=+2; c=-63

X_—bi\/b2—4ac_ -2++/4+252  -2+16
2a 2 2

=-9or7




Problem 3: If product of 2 consecutive positive even numbers is 48, what are those numbers?
AT DB D B Iy B3 48 STT & JosdNwd Ay ?

Solution:
Let ‘X’ be the first positive even number. Next is x+2
X' ORI Sec0 P IhJ083085N3O. 81 BwodS JhTosd; X+2

. X(x+2)= 48
x?+2x= 48 (Expansion)
x’R-48=0 (Transposition)
The factors of 48 are (1,48),(2,24),(3,16),(4,12), [[6I8), (48,1)
x?+8x-6x-48=0
X(x+8) -6(x+8)=0
(x+8)(x-6)=0
(x+8) cannot be 0 (Why?) and hence x-6 has to be equal to zero

. X=6 and next number is 8 so that 6*8=48

By formula:

ax’+bx+c=0= x*+2x-48 =====> a=1; b=+2; c=-48

=—b4_r\/b2—4ac= —2+4/4+192 -2%14

oo X

= —— =-8 or 6,
2a 2 2

X cannot be -8 as x is a positive even number and hence x=6.
ﬁo&i’é 33 50&5’25 Q0T 3,3 AeBDHIYBO0B X=-8 esmiew mcjéc;’)e)m. ToroN X=6




Probability/J033a3ead3

Probability means chance of some thing happening

Like when coin is tossed, what are the chances of head or tail appearing?
Question: What is the probability of getting head on tossing a coin?
Answer: It is 1 out of 2 thatis 1/2,

Question: Similarly what is the probability of getting tail on tossing a coin?
Answer: Again it is 1 out of 2 that is 2

Note probability is always a fraction and is <=1

When a dice is cast what is the probability getting number 1?

It is % ( Note dice has numbers from 1 to 6)

When a dice is cast what is the probability getting number between 4 and 67

6 6

6 6 2
Probability of an event = P(E) = @( n(E) is number of events, n(S) is Total number of possibilities)

n(S

200 DB, ewd, 3D, eN 33 VP WL Ve VBB dwW)? i 230 1 oNDI3. = %@ddd € BoIBeadh3 o Seas.
DR D avemeniewe <=1

DNBADT ToPRY 1 NDed ﬁo&jdéeoiJé:% (- Do¥3 HedT BodNwd 1 BB 6 STt &yed) ADST)

Srdainun TaVaQ 4 i 6 6 3 Joskob T Dewd Rouddeabd =<+ +Z= 2 =

RoeiRdead= P(E) = %( N(E) = B0xARB FLIINY o, N(S) = TFAWS 2L, FLFNY o)
n




Problem 1: A letter is chosen at random from the letters of the word '"MATHEMATICIAN'. Find the probability of
that the chosen letter is M or A.
'MATHEMATICIAN' 33803 2,0 eﬂgddﬁg( eﬁoi%éfaodd M 5D A &30 esod)gafas{,zoamd {TAA NI cnai)d ?

Solution:
There are 13 letters in ' MATHEMATICIAN '. Hence n(S)= 13
2

Let E be the event of getting letter M then n(E)=2 then P(E)= 3

Let F be the event of getting letter A then n(F)=3 then P(F)= %

Hence the probability of that the chosen letter is M or A =%+%= %

" MATHEMATICIAN ' 3839 13 egonsd @. . n(S)= 13

STBO M ©930 2 2390 (. N(E)=2) adIB008 M eab,ob Bowisdeohd= %

IT3O A 680 32390 (.. N(E)= 3) adIT00s M e300 Soeisdecdd= %

L Megm A egony o JosdEs 2 + o = 2
3713 13




Problem 2:
2 dice are thrown together. Find the probability that their sum is greater than 10 or sum less then 5

2 D¥NYRY wedrie a0, en D3 Jogny &eS 10 3,03 253 BT SRS 5 3,03 38D A SoIBIedDI o) ?

Solution:

When 2 dices are thrown number of combinations possible are 6*6=36. Hence n(S) = 36
Let E be the event of getting sum greater than 10.

Then E = { (5,6),(6,5),(6,6)}

So, n(E)= 3 and P(E)=
Let F be the event of getting sum less than 5.
Then F = {(1,1),(1,2),(1,3), (2 1),(2,2),(3,1)} n(F)= 6

n(F)
So, n(F)= 6 and P(F)= =—
(F) (F) (3)) 36
the probability that their sum is greater than 10 or sum less then 5
3 6

= p(E)+P(F)= >+ —=
P(E)+P(F) TR

2 ovrtvRy, weR e0dman we, TG, S FERAW=6%6=36.. n(S) = 36
95 moal,Av S68 10 8,08 agarariedqs eayrt desbddab Heed ={ (5,6),(6,5),(6,6)}
. n(E)= 3; Bortsdeabz= NE) = 3
n(s) 36
O3 RoBiv Re3 5 4,08 sBedairdesdd ey desbddod deed. ={ (1,1),(1,2),(1,3), (2,1),(2,2),(3,1)}
n(E) 6

~n(E)= 3 = 6; Jo¥3dechd= —~-= —
n(S) 36
6 1

A o Sed 10 3,03 25 vFDe SRS 5 3,03 38D atha JoeIB3eadhI= £+% =1




Problem 3: Cards are humbered 1 to 25. 2 cards are drawn. Find the probability of the humber on one card is
multiple of 7 and on the other it is multiple of 11.

BOY) BT NY e Fosd; 1008 25 3 ST ol M, wBabereNd. 2 Z9t'e MY oBwaNE. 7 8 riensid wotd 58 o8
D30T 11 B Hnstd o308 evotsrha FodSeadd oa),?

Solution:

The cards which are multiple of 7 are {7,14,21}

.. The Number of combinations of lifting cards numbered {7,14,21}= 5C;
The cards which are multiple of 11 are {11,22}

.. The Number of combinations of lifting cards numbered {11,22} = ,C;
n(S)= 25C; and n(E) = 3C;*,Cy( Total number of combinations)

* 9% 991*%9|
Hence Probability =@= *5Ci+ = 3*2+ - _3¥2re3ral 1
n(s) 25*24*231 50

7 8 ezt add soet N {7,14,21}
5{7,14,21} @dh303 oR)a sa,RW= 3C;
11 3 ezt addad Zo'e N {11,22%

5 {11,22}9d308 ox)a sod,nwd= 2C;
e, sa i 3C1*2C = n(E)

o n(E) ) ) . 3*2*231%1 ]
n(S)= ,5C> esNDIHBTO0B JoI3AeohB=——~2 = *,C1~ = 3*2= - =2 ere_ 4
)= scx enaoo s 1(C) - Gl o - - 5




Problem 4: From 6 red, 7 white and 7 black balls, 2 balls are drawn at random. Find the probability that the
both the balls are red or both the balls are black.

6 B0y 7 VP DR 7 8x), Wordrwod 2 BodNYR), d8BT aTEe Fo) Boi) uine dT0GER 57) BornwaNdaE Jolsdeodd om)?

Solution:
. 20*19*18!
No of ways 2 balls out of total of 20 balls can be drawn in =,C,= W=190
*E* Al
Out of 6 red balls, number of ways 2 can be drawn in =¢C,= 64:12'4' =15
*Q*E|
Out of 7 black balls, number of ways 2 can be drawn in =,Cy= 75|i2|5- =21

15 21 36 _ 18

—+ =
190 190 190 95

The probability that the 2 balls are red or black is =

e, AT 20 3oV 2 BoRRYRY, 6ok, BRBEAWE APIRMW =20C2= % ~190
6 30%) BoRNYoT 2 oV ok, FIBERNE ApIRnt=¢Co= 6;5*;4! 15

*Q[*E|
7 65.=21

7 88, BoRnivor 2 WoRdn¥R) ead), @edReRyd Ipesnw=,C,=
R © J 5I*2l

HoRrid) a0Ee 80 BT A0 STIANE BogBIeahT= — + - = 0 = 1O

190 190 190 95




Menstruation/ge3dned

Type

Area/Perimeter(diens, D3Y3)

Triangle
3Bees

OR
Where s = (%) (a+b+c)=%(sum of sides)

Perimeter= a+b+c

Quadrilateral
R AN

Area= (%) *d*(h14h2)

Perimeter= sum of sides

Parallelogram
V0033

B>

Area=a*h

Perimeter= sum of sides

Trapezium

9,
a_f)Jwa’aS

Area= (%) *h(a+b)

Perimeter= sum of sides

Rectangle
303

Area=ab=

Perimeter= 2(a+b)




Area=a*a = a’= Square of sides

Perimeter= 4a

Rhombus N NG

Perimeter= sum of sides

Circle Radius=r

33 22

Area= r|r2=(7) r?

Diameter= 2r
Circumference/Perimeter

=2 nr=2*(§)r

Problem 1 : The perimeter of a square is %the perimeter of rectangle. If perimeter of square is 48 cm and

length of the rectangle is 52 cm, what is the difference between breadth of the rectangle and side of square?
000 3933 W3PSl Bah3T DBYISd %da’%. B3 DBYSB 48 F.cb. D) BabB3 Vg 52 F.D. GT $ahIT ¥nRw DI) P33
rAlaTou) dzsméﬁ o) ?

Solution:

Side of square/ P85 wd = 478 = 12 cm.

Let 'x’ be the breadth of rectangle/ ‘X’ ORI B8abIT vrv SsNSO

Rectangle’s perimeter/ 803d @3¥3d = 3*48= 144 cm= 2(- + Breadth)
2*.+2x=144 (- Rectangle’s length =52 cm; e0b33 evg 52 &,cbe. )
2x=40 = x=20; Difference = 20-12=8cm




e Data adequacy/sufficiency
e Interpretation of charts( Bar, Line, Pie)
e Interpretation of data in table




Data Adequacy

E(Enough)
NE(Not Enough)
R(Required)

R(Required)

Each question in the next slide is followed by two statements A and B. You are to determine whether the data
given in the 2 statements is sufficient for answering the question.

You should use the data and your knowledge of Mathematics to choose the correct option among 5 options:
Choice of option | Condition for the choice

1 Statement A alone is sufficient to answer the question -

B alone is not sufficient to answer the question

2 Statement B alone is sufficient to answer the question BBl

Statement A alone is not sufficient to answer the question

3 Both A - B together are needed to answer the question

4 Either the statement A alone . statement B alone is sufficient to answer the question

5 Need more data. Statements A and B are - sufficient to answer the question.




Data Adequacy/d3203nY JoReerd

OPTIONY | To answer the question; 82 abs) ev3dZen

1 A is enough B is irrelevant/Not required; A ol Te® B odw 23ede)

B is enough A is irrelevant /Not required; B odv oz A ol 2Sede)

Both A B are required ; Aad B o0@de e

of them is enough; dreFhwerdde w0t Tod
is required @3, 8Y S JST 2JeB

Q1: Is A an odd number?
A). A multiplied by an odd number is equal to an odd number.
B). A is not divisible by 2.

Solution: Option (4)

Q2: The ages of X and Y are in the ratio of 7 : 5. What is the age of X.?

A). The ages of X and Z are in the ratio of 3 : 1.
B). After 7 years the ratio of X's and Q’s ages will be 4 :3.
Solution: Option (5) ;4 variables require 4 equations to solve which we do not have.
Q3: What is the salary of B, in a group of A, B, C and D whose average salary is Rs. 62,8807
A). Total of the salary of A and C is exact multiple of 8.
B). Average of the salary of A, Cand D is Rs. 61,665.
Solution: Option (2) ; B's salary = 62880*4-61665*3
Q4: What is the three digit number?
A). The three digit number is divisible by 9.
B). The first and the third digit is 6.
Solution: Option (3) ; Number is 6?6 (Use Divisibility test for 9) : 6667
Q5: What is the profit earned by selling a printer for Rs. 3,000?
A). The cost price of 6 such printers is equal to selling price of 5 such printers.
B). 20% profit is earned by selling each printer.
Solution: Option (4) ; From ‘A’ we can say profit as Rs. 500, From ‘B’ we can say profit is Rs. 600.




Data: A teachers' colony has 2800 members, out of which 650 members read only English newspaper. 550
members read only Hindi newspaper and 450 members read only Marathi. The number of members reading all
the 3 newspapers is 100. Members reading Hindi as well as English newspaper are 200. 400 members read
Hindi as well as Marathi newspaper and 300 members read English as well as Marathi newspaper.

The distribution is:

. Only English= 650 HINDI
. Only Hindi= 550

. Only Marathi= 450

. English+Hindi+Marathi= 100

. English+Hindi = 200 ( Includes S| No 4)

. Hindi+Marathi= 400 ( Indudes Sl No 4)

. English+Marathi= 300( Indudes S| No 4)

i B LI ) T SN PV N I

Names of news papers is English,Hindi and Marathi
and they can be representedin 3 ardes as speafied

MARATHI
450

Questions:

1) Find the difference between number of members reading English as well as Marathi news paper and the
number of members reading English as well as Hindi news paper.

2) How many members read at least 2 newspapers?

3) Find the number of members reading Hindi hewspaper only.

4) How many members read only one newspaper?

5) Find the number of members not reading any newspaper.

Solution:

1) (English + Marathi) - (English + Hindi)= 200+100-(100+100)=100

2) Here we have to take the numbers at the intersecting parts of the circles. = 200+100+100+300=700.
3) Here the answer is 100+100+550+300= 1050

4) Answer is 650(Only English)+550(Only Hindi)+450(Only Marathi)=

5) Answer is 2800-(650+100+100+550+300+450+200)=2800-2350=




Bar chart interpretation
Total Number of the Different Types of Vehicles (in lakh) Exported by a Company in 2006 and 2007

2006

F-Y
=]

[
(=
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ha
[
o
=)
L
=

h
th
122.5

]
]

N

Mumber of units exported

]

3
NN

B D

Type of vehicles

Q1: Total exports in 2006 and 2007 together was equal in case of which of the following pairs of types?
ﬁ (2)Band E (3) Aand D (4) Band D (5) None of these

Working: It is visible that 20425 in A is equal to 25+20 in E. So obviously the answer is Option A'and E.

Q2: The percentage change (increase or decrease) in the number of vehicles exported from 2006 to 2007 is

minimum in the case of which of the following types of vehicles?

(DA (2)B (3)C @B (5)E
Working: For % to be low, numerator which is the difference between exports in 2 years should be minimal
and the denominator which is export in 2006 has to be high. Lowest %= -=i
Q3: The number of E type of vehicles exported in 2006 is equal to the number of which type of vehicles
exported in 2007?

(1) Only C (2) only D (3) only A (@) Aand € (5) None of these
Working: E type of vehicles exported in 2006 is 25 which is same for export of A and C in 2007.
Q4: The average of B and C type of vehicles in 2007 was equal to exports of which type in 2006?
(1) Only A 3) Aand C (4) C and E(5) None of these

Working: B+C = which is equal to C’s export in 2006

Q5: The export of D type of vehicle in 2006 was what % of exports of type E in 20067?
150 (2) 175 (3) 75 (4) 125 *

Working: The % = =




Line chart interpretation
The Quantity and the Price of Tea, Produced by a Company in Given Years
320 | —Quantity ---Price | 800

3]
£
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Price (in Lakhs

Quantity (in tonne)
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o
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[=]
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o

Q1.How much is the percentaie fall in the price in 2007 to that of in 20067

(1) 12% (2) 3% (3) 20 (5) None of these

Working: % fall= (500—600)*% =.

Q2 . If per kg rate of tea in 2007 was equal to that of in 2005, what will be the total price in 20077
ﬂ (2) 625 Lakhs (3) 700 Lakhs (4) 725 Lakhs (5) None of the above
Working:
Rate in per ton in 2005 = %; value in 2007= (Quantity in 2007)*(Rate in 2005)= 260*%=-
Q3 : In which of the following years the rate per kg tea was Rs 2507
(1) 2004 (2) 2005 (4) 2003 (5) None of these

500

Working: We can guess that only 2002 could be the answer as 200 = 2.5;
350*100000 240*100000 | 200*100000

Rate in 2004=——7",; In 2005= ; In 2002=-=250; In 2003=
100*1000

180*1000 600*1000
Q4: In which of the following years rate per tonne of tea was maximum?
(1) 2001 and 2002 (2) 2003 and 2005 (3) 2002 and 2003 (4) 2005 and 2007 (5) None of these
Working: As can be seen rates are different for each of the years and hence it cannot be same in both years.
Q5: What was the average approximate production of tea in tonnes?

(1) 200 [(2)250 (3) 150 (4) 180 (5) 220

Working: Average =

(120 +500+100+180 + 600+ 280+ 260) _ 2040 .
7 7




Pie chart interpretation

Distribution of Candidates Enrolled far MBA and the

didates who have Successfully Completed the Course
can from Different Institutes Candidates who have Successfully Completed

Candidates Enrolled =2500 the Course = 1900

Q1: Which institute has the highest percentage of students successful to enrolled?
(1)D (2) E (3) A (4) B (5) None of these
Working: To get highest %, we need to select from 2"? chart having highest % and from 1% chart a lowest %.

Possible choices as can be seen from the charts are either Aor D. For D it is 3;95, for Alitis %=0.86

Q2: What percentage of candidates from institute D have come out to be successful out of the total candidates
enrolled from this institute?
(1) 115 (2) 95 (3) 80 (4) 85 (5) None of these
Working: See calculation done in the Q1.
Q3 : What is the approximate % of students successful to enrolled from Institute A?
(1)92 (2)89 (3)86 (4)96 (5) 88
Working: See calculation done in the Q1.
Q4: What is ratio of candidates successful to enrolled from the institutes B and C together?
(1)55:12 (2)5:7 (3)135:271 (4)3:5 (5) None of these
Working: Successful to enrolled ratio = (18+12)*1900 : (224+16)*2500 = 5x6%x19 : 19x2x5x5=3:5
Q5: What is the % of students successful from Institutes E & F together over the students enrolled from these 2
(1) 76 (2) 105 (3) 80 (4) 74 (5) None of these
Working' Successful candidates = (9+16)*1900; Enrolled= (8+17)*2500 ;
25*1900 00 :19*100 —76%
25%2500




Table chart interpretation

Number of Five Types of Toys Manufactured by a Company over the Years (in thousand)

I Toys o B
_mYears A B C D | E

2003 200 150 78 90 65
2004 150 180 150 105 70
2005 180 175 o2 110 85
2006 195 160 120 125 75
2007 | 220 | 185 130 135 80

Q1 : What was the approximate % increase in production of D type of toys from 2004 to 20067
(1) 5 [2)20 (3) 10 (4) 25 (5) 15

_ *
Working: In 2004 production was 105 and in 2006 it was 125 .. %= (125 118:) 100 _ 21%050.

Q2 : In the case of which type of toys was the total production in the given five years the maximum?
(1)B (2)C (B)YA (4)D (5)E

Working: There is no need to add up for all the 5 types. We can easily make out it is either A or B. It is I

Q3 : What was the % drop in production of A type of toys from 2003 to 2005?
(1) 20 (210 (3) 30 (4) 50 (5) None of these

_ _ _ 20*100
Working: Drop in production = (200-180)=20 ..% = 200 =.

Q4: In the case of which type of toys was there a continuous increase in production over the years?

(1)A (2)B (3)C (@D (5)DorE

Working: It is obviously D. Only for D it increases whereas for others it fluctuates.

Q5 : The production of E type of toys in 2007 was what % of production of B type toys in 20067
(1) 20 (2) 80 (3) 1000 (4) 200 (5) None'of'these

Working: Type E production in 2007 = 80; Type B production in 2007= 160 .. %= 8016%)00 =.






