23. LOGARITHMS

l MPORTANT FACTS AND FORMULAE

) .Jfaisa positive real number, .
thm , other than 1 and a™ = -
Og“ﬂ nd we say that the val a™ = x, then we wrile:
I 10g, X 2 “ ue of log x to the base a is m.

g
le ‘ |
ExﬂﬂlP 1 . ..
0107 000 = %810 11 000=3 (i) 3*=81 = log; 81 =4
1 N |
(i g3 = 3 = logg g = 3 (i) (12=.01 = logp0L=2
rties of Logarithms :

sy TP

B

0 propé
L log, (xy) = 108, X +log, ¥ 2. log, ( ;_) = log, x - logg ¥
g b Xzt 4 log, 1=0 -
c. log, (xP) = P (log, ¥) 6. log,x = et

_logpx log x
. When base is not mentioned, it is taken as 10.

Remembe!‘ .
hms : Logarithms to the base 10 are known as comm

1L Common Logarit
V. The logarithrn of a number contains two parts, namely characteristic and mantissa.
called its

Characteristic . The integral part of the logarithm of a number is

characten’sh’c.

(ase I: When the number is greater than 1.
In this case, the characteristic, is onie less {Fan. the number of digl
the decimal point in the given number.
Case Il : Whe.' the number is less than 1.

In this case, the characteristic 1s one more
decimal point and the first significant digi
Instead of — 1, - 2, etc. we write, 1 (onerbar), 9 (two bar), etc.

on logarithms.

tsin the left of

than the number of zeros between the
t of the numher and it is negative.
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~ Example : .
Number Characteristic Number Characteristic ‘
348.25 2 0.6173 1
4A 583 1 ’ 0.0312% | 2
9.2193 0 0.00125 % 3
- : |
g&ntisaa : The decima part of the logarithm of 2 number is known is 1tz maniissa |
Qnﬁssa, we look through log table. ‘.‘[
- \
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SOLVED EXAMPLES

Ex, '
L. Evalugte 1 (1) log, 27 (i) logz (’—-) g
Sol _ 3 343 i (0,
- () Let log, 27 = n. |
Then, 37 = 27 = 33 or n = 3. H5ET
() Let log (—l-— =n
"\3a3) " "
Then, " = L .1 _ 736 p=-3 l°g7( l
) 33 7 =4
(ifi) Let log, 40 (0.01) = n.
“lorn=-1 - log, (001,

Then, (100)" = 001 = — = (100)
100

| gxl 2. Evaluate : (j) log,11=0 (i) logsy 94
0L " () We know that log, 1 =0, so log; 1=0.
(i) We know that log, a =1, so logy, 34 =0

(i) We know that a'%«* = x.

Now, 3684 - (62)lo8s4

(iii) 3610‘?5 4

62(]°g5 4) _ 610g6(4) Glogslﬁ 16,

Ex. 301f long_ x= 3;, find the value of x.
9
Sol. IogJ_x = 1_ o x= (8108 = (2¥2)108 - g\2 3)_95_ 39

Ex. 4. Evaluate : (1) logg 3 x log,; 25 (1‘1’) logy 27 - logy, 9

5) 1
Sol. ) log5 3X10g27 = l%_:jx log 23 Iog 3 ]og( 3) = ; X Ehiﬁ = £
: log5 log27 log5 log(3°) log& 3log3 7§
(ii) Let logy 27 = n.
Then, 9" =27 & 3" =3 & 21=3 & n=.
Again, let logy; 9 = m.
T‘hen,27’"'=9 & 33’"f32 e Im=2 & m=§.-
3 2 5
10 27-1 9 = -_ = —— = e,
g9 0897 (n-m) [2 3) g
: 75 32
Ex. 5. Simplify : |log — - 2 log — + log — S.S.C. 2000
mad ( 16 g9 o 243) ( )
2
5 32 75 5 32 75 25 32
Sol. log—-21 +log —=log— -1 +log — =10, ~log — + log —
R 3 g °g9 Tl BT og(g) Bo3~ 815 Fa

i (75)(32 81) 1.0
|16~ 243 25} 5

He
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FUNDAMENTAL CONCEPTS
{ Results 0B Triangles :
" 1. um of the angles of a triangle is 180°.
g, The sum of any two sides of -a triangle is greater than the third side.
3, Pythagoras Theorem : In a right-angled triangle
(Hypotenuse)? = (Base)? + (Height)2. :
x is called”

4, The line j.oining the mid-point of a side of a triangle to the opposite verte
the median.

5: The pgint w.here the three medians of a triangle meet, is called ¢
centroid divides each of the medians in the ratio 2 : 1’.

6, In an isosceles triangle, the altitude from the vertex bisects

7. The median of @ triangle divides it into two triangles, of the sa

8. The area of the triangle formed by joining the mid-points of the s
riangle is one-fourth of the area of the given triangle.

[I. Results on Quadrilaterals :

1. The diagonals of a parallelogram bisect each other.

9. Each diagonal of a parallelogram divides it into two triangle

3. The diagonals of a rectanglé are equal and bisect each other.

4. The diagonals of a square are equal and bisect each other at right angles.

5. The diagonals of & rhombus are unequal and 7

6. A parallelogram and a rectangle on the same base and between-
are equal in area.

7. Of all the parallelogram of given sides,
the greatest area.

the base.
me area.

IMPORTANT FORMULAE

L.1. Area of a rectangle = (Length x Breadth).

Length = Area | .nd Breadth =( o .
Breadth Length

9. Perimeter of a rectangle = 2 (Length + Breadth).

.. Area of a square = (side)® = % (diagonal)’.

. Area of 4 walls of a room = 2 (Length + Breadth) x Height.

A

. Area of a triangle %x Base X Height.

ontroid. The
ides of a giver

s of the same area.

bisect each other at right angles.
the same parallels

the parallelogram which is a rectangle has

2. Area of a triangle = /s(s - a)(s-b)(s-c), where a, b, ¢ are the sides of th
the

{

\

Qngle and s = %(a“rb*C)"
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]

v (side)”

of side 4~ :Z:/‘;

[/
side & = 2
A

. _rimeter § =
scml'Pe”mLt 5

]
4d, [-\“.,q
a of an emiie ;
[ an equilateral triangle =

4. Radivic ~f :o s
adius of ncircle of an equilateral triangle

D ang]c Of

Radius of circumcircld of an equilateral tri

6. Radius of incircle ofa triangle of area & and
V. -
1. Area of a parallelogram = (Base X Height)

2. Area of & rhombus = -;-X(Product of diagO"aIS)'
| allel sides)xdistﬂnce between them
ar

3. Arca of 2 trapezium = %X(sum of p
VL. L Areaof a cirele = nR?, where R is'lhe radius:
N .
2. Circumterence of a circlé = 27R.

3. Length of an arc = 2@, where 0 1
360 '

s the central angle.
4. Area Of 4 sector = _l_(arcx R) _ nRZG'
2 360

2
VIL 1. Area of a semi-circle = Eg—

1o

. Circumference of a semi-circle = R

['SOLVED EXAMPLES

Ex. 1. One side of a rectangular field is 15 m and oné of its diagonals is 17 m. Find

the area of the field.

SolsOther sida & Jum—(15) = yj269=226 = Y64 g8 m.

Area = (15 x 8) m? = 120 m”. . s,
Ex. 2. A lawn is irf the form of a rectangle having its gides in the ratio 2 : 3. The

1
area of the lawn is 5 hectares. Find the length and breadth of the lawn.

Sol. Let length = 2x metres and breadth = S Shpires.
Now, area = (.;. X 1000) - (5(;00) ]

/
So,2xx3x=§%0—o- = x2=?—599 = x:t%)_

Length = 2x = 1% m = 33% m aad Breadth = 3x = (3 X %) m =50 m
Ex. 3. Find the cost of carpeting g room 13 m long and 9 m broad with a carpet

75 cm wide at the rate of Rs. 12.40 per square metre.
Sol. Area of the carpet = Area of the room = (13 x 9) m2 = 117 m?2.

Area 4
L h of th t = = ~ =
ength of the carpe (Width)' [117X BJ m = 156 m.

Cosi of carpeting = Rs. (156 x 12.40) = Rs. 1934.40.
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B

. Slant height, | = \/hz + r? units.

3. Curved surface area = (mrl) sq. units.

4
. Volume = (—5 nra] cubic units.

. HEMISPHERE

2,

LREmember + 1 ltre = 1000 em?,

VOLUME AND SURFACE AREA

/

IMPORTANT FORMULAE

cUBOID
Let length = 1, breadth = b and height = h units. Then

Volume = (I x bx h) cubic units.
Surface area = 2 (Ib + bh + lh) sq. units.

D;aganal = \, + b2 + A% units.

CUBE
Let each edge of a cube be of length a. Then,

Volume:-= a® cubic units.
Surface area = 6a? sg. units.
Dmgonal Jga units.

CYLINDER
Let radius of base = 1 and Height (or length) = h. Then,

Volume = (nr®h) cubic units.
Curved surface area = (2nrh) sq. units.

Total surface area = @qrh +2nr %) sq. units
= onr (h + £) 8q. units.

CONE

Let radius of base =T and Height = h. Then,

Volume = [% nr2h) cubic units:

Total surface area = (nrl + nr2) sq. units.

SPHERE
Let the radius of the sphere be r. Then,

Surface area = (4nr?) sq. units.

Let the radius of a hemlsphere be r. Then,
Volume = (?23- nraj cubic units.

Curved surface area = (9nr?) sq. units.
Tota] surface area = (3n°) Sq units.

549
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Lsows:n EXAMPLES
Ex 1. Find the volume and——;;;;;e ares of & cuboid 16 m long, 14 n, bres
7m high.

Sol.  Volume = (16 x 14 x 7) m® = 15668 i |
yx7+16%x7) em? = (2x434) em? = g

Surface area = (2 (16 x 14 + 1 , ,
n be placed in & room 129

3 Ex. 2. Find the length of the longest pole that c4
T2 broad and 9 m high.

Sol. Length of longest pole =

7
£

L

Length of the diagonal of the room

2 _ Jo89 =17 m

. i ad and 8 time

" _£x. 3. The volume of a wall, 6 time bro 548 long ,,

it is high, is 12.8 cu, metres. Find the brea
Sol. Let the breadth of the wall be X metres.

Then, Height = 5x metres and, Length = 4
ympen B8 - N\
xx5xx40x = 128 & x = Ea—(—)— = .——’2000 1000

0x metres:

So, x = pe m = —4—x100J cm = 40 cm.
10 10 '

Ex. 4. Find the number of bricks,
¢o construct a wall 24 m long, 8m high an
with mortar ?

Soli Volume of the wall = (2400 x 800X 60)

Volline of bricks = 90%of. the. yolume of the wall
E 20— x 2400 x 800 X 60) cu. Chl.
100
Volume of 1 brick = (24 x 12 x &) cu. cm.

‘ 90 | 2460 800x60
o U \(30, | 2460% 80060 (5pen,
Number. of bricks [100 X To4x12x8 ] )

0 m x 150 m through a rectangular pipe
(in minutes) will the water rise by 2 metres?

m3 = 60000 mS.

g 24 cm X 12 em X 8 cm, requiry,

asurin
" ¥ k, if 10% of the wall is fj

d 60 cm thic

cu. cm.

Bx. 5. Water flows into a tank 20
1.5 m x 1.25 m @ 20 kmph. In what time
Sol. Volume required in the tank = (200 x 150 x 2)

0 4
Length of water column flown in 1 min. = [g—%;—oqgj m = —1—%92 m.

1 .
0300] m? = 625 m?.

Volume flown per mipute = [1.5 x 125 x

; . 60000 . ~
Required time = (-%g—s—OJ min, = 96 min.

Ex. 6. Tbe_ dimensions of an open box are 50 cm, 40 ¢m and 23 cm. Its thickness is
8 em. If 1 cubic cm of metal used in the box weighs 0.5 gms, find the weight of the box.

Sol. Volume of the metal used in the box = External Volume - Internal Volume
= [(50 x 40 x 23) — (44 x 34 x 20)] em®
= 16080 c¢m?,

Weight of the metal = ( : N
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26. RACES AND GAMES OF SKil|

Races : A contest of speed in running, 1/ g s ‘rf)wmg 15 called g ace
1 Race Course : The ground or path on which contests &re made IS called? race courg,
Starting Point ; The point from which a ra begins 18 known as 8 S%ﬂft]né'f point.
Winning Point or Goal : The point set ¢ ; C?HEd & Wt J 0int or a gog)
Winner : The person y;rho first reaches the Wfﬂnjng paint 1S C3116‘d a winner,
. ing a race reach the goal exactly at the sap,

Dead Heat Race ¢ If all the persons contest
time, then the race is said to be a dead heat race: y
Start : Suppose A and B are two contestants in a race: L bei;re twe Startt}?f tl‘ue i
A is at the starting point and B is ahead of A by 12 metres, then We say that ‘A gjye
B, a start of 12 metres’

To cover a race of 100 metres
have to cover only (100 - 12) = 88 metres: Do 4 b
nall ; : ' or ‘A can gIve B a start o m or eats B
I 0.m race, ‘A can give B 12 g1 O . 12)=/88 m. Y

‘12 m’ means that while A runs 100 m, B runs (100
ng the contestants who scores 100 points

Games : ‘A game of 100, means that the person amo

first is the wifiner.
If A scores 100 points while B

.20 pqints’.
SOLVED EXAMPLES

Ex. 1. In a km race, A beats B.by 28 metres or 7 seconds. Find A% time over the course,
onds.

ding, driving: *

in this case, A will have to cover 100 metres while B w;]

scores only 80 pdints, then we say that ‘A can give B

Sol. Clearly, B covers 28 m in 7 sec

B’s fime over the course = [ggx 1000] sec = 250 seconds.

As time over the course = (250 - 7) sec = 943 sec = 4 min. 3 sec.

Ex. 2. A runs 1-‘3— times as fast as B. If A gives B a start of 84 m, how far must the

winning post.he so that A and B might reach it at the same time ?

Sol. Ratio of the rates of Aand B = g :1=17:4.

So, in a race of 7 m, A gains 3 m over B.
3 m are gained by A in a race of 7m

84 m are gained by A in a race of [gx 84] m =196 »

Winning ‘post must be 196 m away from the starting point.
S . davenl 3 ] Y bAamrD l\n
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| IMPORTANT

FACTS AND FORMULAE
TS AND FUF

We are suppose

For this, we use

_0dd Day

called odd days.
11.-LeaP Year :

() Every year

@ii) Every 4th cen

d to find the day of the wee
the concept of odd days.
s : In a given period, the num

divisible by 4 is a leap ¥
tury is a leap year and no 0

k on a given date.

ber of days more¢ than th

ta century.

ear, if it is O :
tury is a leap

ther cen

o complete ¥

year.

Note : A leap year has 366 days.
Examples :
(i) Each of the years
(ii) Each of the years
(iii) None of the years
Ordinary Year :
The year which tenot a leap yea
days.
Countin

year
is a
21001is a leap

1948, 2004, 1676 etc. i3 a leap

400, 800, 1200, 1600, 2000 etc.

2001, 2002, 2003, 2005, 1800,

.leap year.,

it _
ris called an ordinary year.

g of 0dd Days : -
(i) 1ordinary year = 365 days = (52 weeks + 1 day).
- 1ordinary year has Lodd day.
(ii) 1leap year= 366 days = (52 weeks + 2 days)-
. 1 leap year has 2 odd days.
(1ii) 100 years = n6 ordinary years + 24 leap years
(76 %1 +24x2) odd days = 124 odd days
= (17 weeks + 5 days) = 5 odd days.
. Number of odd days in 100 years = 5
Number of odd days in 200 years = (5 X 2) = 3.0dd days
Nurnber of odd days in 800wears = (5 X 3) = 1 0dd day.
Number of odd days in 400 years = (5 x4 + 1) = 0 odd day.
Similarly, each one of 800 years, 1200 years, 1600 years, 2000 years etc.

An ordinary yea

eks are

year.

i h‘as 365

has 0 odd day.

S

Day of the Week Related to'0dd Days:
— =
No. of days 0 1 2

3

6

h %

Wed. | Thurs. Fri.

Day Sun. Mon.| Tues.

Sat.

|

F

SOLVED EXAMPLES

k on 16th July, 1776 ?
Period from 1.1.1776 to 16.7:1776)

Ex. 1. What was the day of the wee
Sol. 16th July, 1776 = (1775 years +
Counting of odd days:

Number of odd days in 1600 years =0
Number of odd days in 100 years =5
75 years = 18 leap years + 57 ordinary years
= (18 x 2 + 57 x 1) odd days = 93 odd days
\ fuan = {13 v}vleeks + 2 days) = 2'odd days
. years have = (0 + 5 + 2) odd days =7 odd =
J(;rlx Feb.  March April May d?iie— ’ O?Id lday.
19+29+ 31 + 30 + 31 30 o
8 days = (28 weeks + 2 days) = 2 odd days oy =
5 Total number of odd days = (0 +2) =2 l
ence, the required day is Tuesday. .
593
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28. CLOCKS

—

IMPORTANT FACTS

The face or dial of a watch is a circle wh : S BT
i > lled minute spaces. ose circumference is divided into 60 equal

A clock has two hands, the smaller one is called the hour hand or short hand while
ihe larger one 1s called the minute hand or long hand. |
(/) In 60 minutes, the minute hand gains 55 ninutes ¢n the hour hand.
i) In every hour, both the hands coincide once.
T};)e hands are in the same straight line when they are cointident or opposite to each’
other.
(iv) When the two hands are at right angles, they are 15 minute spaces apart.
(vf When the hands are in opposite directions, they are 30 minute spaces apart.
(vi) Angle traced by hour hand in 12 hrs = 360°.
Angle traced by minate hand in 60 min. = 360°.
Too (Fast and Too Slow : If a watch or a clock indicates 8.15, when the correct time
is 8 it is'said to be 15 minutes tod fast.

On the other hand, if it indicates 7.45, when the correct time is §, it is said tp be 15
minutés too slow. | .

(

(i)

(vi)

SOLVED EXAMPLES

Ex. 1. Find the angle between the hour hand and the minute hand of a clock when

the time is 3.25. _
Sol. Angle traced by the hour hand in 12 hours = 360°.

_ 41 360 < ML)’ i
Angle traced by it in"3 hrs 25 min. i.e. 7o hrs = ['1—2— X "1—2] ) 1025
Angle'traced by minute hand in 60 min. =.360°.
Angle traced by it in 25 min. = [%%OX%J = 150°
Requi | (150°- 102101 = 47lrj
Required angle = 2 | 2
Ex. 2. At what time between 2 and 3 o’clock will the hands of a clock be together?
Sol. At 2 o'clock, the hour hand is at 2 and the minute hand is at 12, i.e. they are 10
min. spaces apart.
To be together, the minute hand must gain 10 minutes over ;he hour hand.
Now, 55 minutes are gained by it in 60 min.
60

| 10
10 minutes will be gained in | 75~ 10| i = loﬁ e

" 10 .
The hands will coincide at 10‘1—1 min. past 2.

597



99. STOCK AND SHARES

/__——————‘ ‘‘‘‘‘ e ——

—

4B pig business or an industry, a large amount of money is needed. It is beyon
. of one or Lwo persons to arrange such a huge amount. However, some perse-
acty other t0 form a company. They, then, draft a proposal, issue a prospectus (in the
z:iﬂciﬂte‘ compaf‘b’)' explaining the plan of the project and invite the public to invest mone%
j\{meopo'ect. They, thus, pool up the funds from the public, by assigning them shares 9
s
thi{mpﬂ ny.

—

-

et

i
i

vl IMPORTANT FACTS AND FORMULAE

i Stock-CﬂPital : The total amount of money needed to run the company is called the

' Stock.capita].
;, Shares o Stock : The whole capital is divided into small units, called shares or

stock.
For each investment, the eempany issues a share-certificate; showing the value of

each share and the number of shares held by a person.
The person who subseribes in shares or stock is called a share helder or stock

holder. ,
pividend : The annual profit distributed among share holders is called dividend.

Dividend is paid annually as per share or as a percentage.
Face Value : The value of a share or stock printed on the share-certificate is called
its Face Value or Nominzal Value or Par Value.

5, Market Value : The stocks of different companies are sold and bought in the open
market through brokers at stock-exchianges: A share (or stock) is said to be o

() At premium or Above par, if its market value is more than its face value.
(i) At par, if its market value is the same as its face value,

(i) At discount or Below par, if its market value is less than its face value.
Thus, if a Rs. 100 stock is quoted at a premium of 16, then market value of the
stock = Rs. (100 +.16) = Rs: 116. ,
Likewise, if a Rs. 100 stock ig'quoted at a discount of 7, then market value of the
stock = Rs. (100 — 7) = Rs. 93.

6. Brokerage : The broker’s charge is called brokerage.

() When stock is purchased, brokerage is added to the cost price.

(i) When stock is sold, brokerage is subtracted from the selling price.
Remémber :

(i) The face value of a share always remains the same.

(u) The market value of a share changes from time to time.
('f” Dividend is always paid on the face value of a share.
(iv) Number of shares held by a person

_ _ Total Investment ~_ Total Income Total Face Value
\Investment in 1 share Income from 1 share Face value of 1 o
» e
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Quanm;mve }
A,

e I hat :
Thus, by a Rs. 100, 9% stock at 120, W& 3¢40 tha \

() Face Value (N.V,) of stock = Rs: 100. {

(i) Market Value (M.V.) of stock = Rs. :Zfo;:e value = 9% of R,
(ifi) Anmual dividend on 1 share = 9% ot 18 - 100 < Rs.

! income of Rs.
(iv) An investment of Rs. 120 gives &n annual 1:; I.nvestmmtg,
(v) Rate of interest p.a. = Annual income from *ent of Ry 16

1
_( 9 100)% = 15%

606
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120

SOLVED EXAMPLES

Ex. 1. Find the cost of :
(1) Rs. 7200, 8% stock at 90;

(if) Rs, 4500, 8.5% stock at 4 premium;

(i1i) . Rs. 6400, 10% stock at 15 discount.

Sol. (i) Cost of Rs. 100 stock = Rs. 90.
. 7200 stock = Rs. (T%%X 72(?0} = Rs. 6480. J

. 100 stock = Rs. (100 + 4) = Rs. 104.

) . 104 / 5
Cost of Rs. 4500 stock = Rs. (-1_66)(4500) = Rs. 4680.

100 stock.= Rs. (100~ 15) = Rs. 8a.

Cost of Rs

(1ii) Cost of Rs

(iif) Cost of Rs
— = Rs. 5440. /
Cost of Rs. 6400 stock = Rs. 100 x 6400 | = Rs. A
1 :
Ex. 2. Find the cash required to purchase Rs. 3200, 75 % stock at 107 ( brokerage i %J ‘
. 34
- 1 215
Sol. Cash required to purchase Rs. 100 stock = Rs. | 107 + 5] = Rs. =
. 215 1 - br
Cash reyuired to purchase Rs. 3200 stock = Rs. 5 X g X 3200) = Rs. 3440
Al

Ex. 3. Find the cash realised by selling Rs. 2440, 9.5% stock at 4 discount

( brokerage l%)
\ 4

So!. By selling Rs. 100 stock, cash realised = Rs. [(100- 4) - 1] = RS, —3—$—3

. 4 4

By selling Rs. 2400 stock, cash realised = Rs. (@ ¥ i x2400) = Rs. 2298.
, 4 " 10p '

™ VR . T



_RMUTATIONS AND COMBINATIONS

m——

0PE

—

\e

g IAPORTANT FACTS AND FOHMULAE

Jctorial Notation : Let n be a positive integer. Then, factorial n denoted by |2 or
n!is defined as ,
n!=n(@-10)((n-2 ... 3.2.1

:<i>5!=<5><4x'3x2x1)=120;(n'>4!=(4x3x2x1)=24etc.

Examples

We define, 0 =1
ons : The difterent arrangements of a given number of things by taking some

time, are called permutations.
mutations (oF arrangements) made with the letters a,
(ab, ba, ac, ca, be, cb).

mutations made with the letters a, b &
bea, cab, cba).

utations : Number of all permutati

Permutati
or all at 2

Ex. 1. All per
at a time are
Ex. 2. All per
(abc, ach, bac,
Number of Rerm

b, ¢ by taking two
taking all at a time are :

ons of n things, taken r at a

time, is given by
" P AR L E NUBE ST o _E S
‘ n-nr1
gxamples : () *Py 'S8 x 5= 30. (3i) Py 1= (7% 6 x 5)y=-210.
en all at a time =1 !

er of all pexmutations of n things, tak

Jf there are n objects of which p;
are alike of third kind and so0 on an

Cor. Numb

An Important Result :
alike of another kind; P3

such that (p; + Pg t s +p)=n
Then, number of permut&f:ions 0

are alike of one kind, p, are
d p, are alike of rth kind,

f these n objects is :
n'!
(g U-(pg Deeee (Pr n’

the different groups or selections which can be formed by taking

called a combination.
{ three boys A. B, C. Then, possible

'Combina}ions : Each of
some or all of a number of objects, is

Ex. 1. Suppose we want 0 select two out 0
selections are AB, BC and CA.
Note that AB and BA represen
Ex. 2. All the combinations formed by
Ex-_ 3. The only combination that can be form
a time is abc.
Ex. 4. Various groups of 2 out of four persons A, B, C,Dare:

AB, AC, AD, BC, BD, CD.
Ex. 5. Note that ab and ba are two different permutatidns but they represent the same

tombination,

t the same selection.
8, D8 taking two at a time are a b, bc, ca.

ed of three letters a, b, ¢ taken all at

e ———
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\_;
. : hings, ta
,Nu.mbe’ of Combinations : The number of all combinat1o0s of n things, taken r 5
‘actors
o A ] n(-D(n-2). tor f .
rDn-p1 "~ r!
Not :
" ethat_'lcn =land "Cy = 1.
nIm
Portant Regult : "C, = "C,, ).
E!ample Co() llc4 - (11x10x 9 8) = 330.
(4x3x2x1)
6x15x14
Gx16x14 _ 16X 29X 2 _ 5q4
(1) mCu a wcm_m g lGC.., = }———3—]""' 3x2x1
SOLVED EXAMPLE'S
Ex. 1. Evaluate : 30!
28 !
Sol. We have, 0 L 309629 x (28F) 4D, (30 x 29) = 870.
28 | 28 !
Ex. 2. Find the value of (i) “p, D
Sol. (J18p, « 160! 60! 60x59x88*GB7Y _{(50x 5% 58) = 205320
' 60-3)1 571 57

(i) *P, =41 =(4x3x2x]) = 24.
Ex. 3. Find the value of (i} 1Cy | (i"%°Cos | (10 *Csp

10x9x8 10x9x8

= = LU,
3! 3x2x1

Sol. (i) 1°c, =

100 x 99
2x1

(0 Cog = 19109 g8) = %Gy "[ ] = 4930

Gi) PCy =1 [+ "C, = 1)
Ex. 4. How many words can be formed by using all letters of the word ‘BIHAR ?
Sol. The word BIHAR contains 5 different letters.

Required number of words = %P; = 5! = (5x4x3x2x1) = 120,

Fx. 5 How many words can be formed by using all the letters of the word
‘DAUGHTER so that the vowels always come together ?

Sol.  Given word contains 8 different letters. When the vowels AUE are always together,
we may suppose them to form an entity, treated as one letter.
Then, the ietters to be arranged are DGHTR (AUE).
These 6 letters can be arranged in 5P, - 61 799 ways.
The vowels in the group (AUE) may be arranged iIn 3! = § ways.
Requirea numper of words = (720 x 6) = 4320.



31. PROBABILITY

—

IMPORTANT FACTS AND FORMULAE

1 Experiment : An 6perati0n which can produce some well-defined outcomes is
' called an experiment.

9. Random Experiment : An experiment in which all possible outcomes are }'mown
and the exact output cannot be predicted in advance, is called a random experiment.
Examples of Performing a Random Experiment :

/i) Rolling an unbiased dice.
{if) Tossing a fair coin.
(iii) Drawing a card from a pack of well-shuffled cards. :
(iv) Picking up a ball of certain colour from'a bag containing balls of different
colours.
Details : :
(i) When we throy a coin. Then either a Head (H) or a Tail (T)'appears
(i) A dice is a solid cube, having 6 taces, marked 1, 2, 3; 4, 5, 6 respectively.
When we throw a die, the outcome is the number that appears on its upper
face.
(iii) A pack of cards has 52 cards.
It has 13 cards of each suit, namely Spades, Clubs, Hearts and Diamonds.
Cards of spadesrand clubs are black cards. '
Cards of hearts and diamends are red cards.
There are 4 honours of each suit.
These are Aces, Kings, Queens_and Jacks.
These are called face cards.

3. Sample Space : When we perform an experiment, then the set S of all possible

outcomes is called the Sample Space.

Examples of Sample Spaces :

(1) In tossing a coin, S = {H, T).

(i1) If two coins are tossed, then S = (HH, HT, TH, T T}.

(iii) In rolling a dice, we have, S = {1, 2, 3, 4, 5, 6).

Event’: Any subset of a sample space is called an event.

. Probability of Occurrence of an Eveat :

Let S be the sample space and let E be an event,
Then, E ¢ 8.

P (E‘) - n (E)|.
n (S)
Results on Probability :
WP® =1 (Do<P®<1 (i) P.¢) =0
\1¥) For any events A and B, we have

P(ﬁuB)=P(A)+P(B)—P(Ar\B)
L~¢If A denotes (not-A), then P A =1-p (A).




",
l SOLVED EXAMPLES ,
By, 1,

g 0 & throw of & coin, find the probability of g

‘ting 4 h
re S= (4, ) and E = (H), e“d-
PE)- 2B 1
, n® o
heag ?' - Twe Unbiageqd coins are tossed. What 18 the probabijjty of geys;,
) at
N .
U Hore gy HT, TH, T 1), .
Let E - event of getting at most one head,
E=(rr HT, TH).
P@)<nE 3
By g n(S) 4
x. -
Sk - 4n Unbiaged gjq Is tossed. Find the probability of Betting g I
ol ere S - . 3, 4, 5; 6) ‘ = [
Let E pe the event of getting a multiple of 3.
Then, E= {3, 6}
P(E): @ = E = l
\ n(S) ¢
X 4.Ing g i ' i
to A0 Il;ultaneous throw of a pair of dice, find the pr Ob"b‘]?ty of Bettiny ,
Sol. Here, p ) = (8 x 6) = 36.
LetE - Event of getting a total more than 7
= 12,6),3,5), 36,4, 4) (4 5) (46, @36, 4,05,5), 5, 6,2
(6,3), (8,14), (5, %), (6, 6)): -
P(E) =B b i
n(sS) 36 12.
Ex. 5.4

' bag contains ¢ white and 4 b]
Kind the pr’oba_bil_ity that

Sol. Lets he the sam

ack balls. Two balls are drawn gt randog
they are of the same cglour,

ple space. Then,

n (S)= Number of ways of drawing 2 balls out of (6+4)= 10C2 =-((120\X§)=45.
X
Let E = Event of getting both balls o

f the same colour Then,
n (E) = Number of ways o{ drawing (2 balls out of 5) or (2 balls out of 4)
6 4n _ (6x5) (4><3)= 15+6) = 91
= (70 - @xD " axy T WSO =21
n(E) 21 7
P(E) = ;l_(S_)_ 51

Ex. 6. 'fwo dice are thrown together. What ig the
numbers on the two faces is divisible Ly 4 or6?
Sol. Clearly, n (S) = 6 x 6 = 36,

Let E be the event that the sum of fh

probability that the sum of the

R ol
numbers opn the two faces is divisible by 4

;:r S {r(l;he;) (1,5), (2, 2), (2, 4),(2,6), 3, 1), (3, 3), 13, 5), (4, 2), (4, 4), 5, 1), 55
(6, 2), (6, 6)}
n (E) = 14.
n(E) 14 7
Hence, P(E) = "o = =2 = oo
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