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TOPIC - 01
LINEAR EQUATION IN TWO

VARIABLES

i) An equation which contains two variables and the

degree of each term containing variable is one, is called
a linear equation in two variables.

ii) ax + by + ¢ = 0 is a general form of a linear equation
in two variables; a, b, c are real numbers and a, b are
not equal to zero at the same time.

iii) Ex. 3x - 4y + 12 = 0 is general form of equation
3x=4y-12

Linear equation in two variables (aﬁ AT Y
HHIHT):

1) ST equation Tl 2 variable 3TFATT 3T variable
STHOT=AT A term (U=) = degree @ﬁ?ﬁ) %QFQEFWHT,
AT equation 1T linear equation in two variables ¥UTdld.

ii) ax + by + ¢ = 0 @I linear equation in two variables @1
general form (HH ¥9) e, AY a, b, ¢ AT real number
(AT T ST ST a, b o HHT THE de3t zero
3T IR,

iii) Ex- 3x — 4y + 12 = 0 # 3x = 4y — 12 3T equation o
general form 3.

Activity: Complete the following table

No. | Equation Is the | Reason
equation
a linear
equation
in 2
variables?
1 4m + 3n = | Yes Two variables each
12 with degree 1
2 [3x% -7y -|No The  degree  of
13 variable x is 2
3 V2 x Yes Two variables each
— 5y with degree 1
=16
4 0x + 6y -3 | No Only one variable y

=0
5 0.3x + Oy - | No Only one variable x
36=0
6 |4, 5_ 4 | No The  degree  of
X y varibales is -1 [This
can be reduced to a
linear equation by
making suitable
substitutions]
7 4xy - 5y - | No The degree of xy is 2
8=0

Activity (Fel): TR table AT U&F equation ST
W@W linear equation in two variable 3ME T AR o

AT, AT variable power term kil degree & w1
3T ST IS,

1.2 Simultaneous linear equations:

Two linear equations in two variables at the same time,
they are called as Simultaneous equations.

1.2 Simultaneous linear equations: (T% qAAEE
R"ﬁilﬂ'ﬁ): ST two variable AHITT T4 linear equation dT
Uehld ebt T el STIdl, 6T equation ™1 simultaneous
linear equations ¥&UTdld.

Ex.1 Solve the following simultaneous equations.
1.5x-3y=8; 3x+y=2

Solution: MethodI: 5x— 3y = 8 .......... 1))
3X + Y = 2 i (I
Multiplying both sides of equation (II) by 3.
9X + 3y = 6 v (1
5x— 3y = 8............ (D
Now let us add equations (I) and (III)
5x— 3y = 8
+ 9x+ 3y =6
14x = 14
ax =1
Substituting x = 1 in equation (II)
3x+y=2
~3X1+y =2
~34+y =2
vy =-1
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Practice Set 1.1

Q.1 Complete the following activity to solve the

simultaneous equations.

2x-3y=12 ........ (1D

Let’s add equations (I) and (II).
5x+3y=9

2x-3y=12

X= e
Place x = 3 in equation (I).
5X...+3y =9

N
~ Solution is (X, ¥) = (cvy ernet)-

Ans: 5x+ 3y =9......... M
2x-3y=12 ......... (I

Let’s add equations (I) and (II).
5x+3y=9

2x-3y=12

[7x

L X =

[

LxXx=3

Place x = 3 in equation (I).

5 x[3]+3y =9

3y=9 —

3y =—6

=3

y=-—2

~ Solutionis (x,y) = (, ).

Q.2 Solve the following simultaneous equations:

1)3a+5b=26; a+ 5b = 22

Solution:
3a+5b=26......... M
a+5b=22 ... (In

Subtracting equation (II) from equation (I),

Dnyanada Publication House Pune

3a+5b =26........ 1))
a+5b=22 ........... (IN

2a =4
La=2 ... (Divided both the sides by 2)
Substituting a = 2 in equation (I),
3(2) +5b =26
~6+4+5b=26
~5b=26—-6
~5b =20
~b=4

Ans. (a,b) = (2, 4) is the solution.

2)x+7y=10; 3x—2y =7

Solution:
X+ 7y =10 .. (D
3X=2y =7 i (I

3x+ 21y =30 i (I

3X =2y =7 o (1IN
— + —

23y =23

~y=1 ... (Divided both the sides by 23)
Substituting y = 1 in equation (I),
x+7(1) =10
~x+7=10
~x=10-7
WX =3

Ans. (x,y) = (3, 1) is the solution.

3)2x—3y=9; 2x+y=13

Solution: 2x —3y =9 ... (D
2x+y =13 . (Im
Subtracting equation (I) from equation (II),
2Xx+y =13 i (1D
- 2X—3y=9 . (D
—_ + —_
4y =4
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_____________________________________________________

Steps to follow for drawing a graph of linear
equation in two variables:

i) Find at least 4 ordered pair for given equation

ii) Draw X-axis, Y-axis on graph paper and plot the
points

iii) See that all 4 points lie on one line

1) Graph W’QT‘FFF, scale 78Tl STE9deh 3%, AE 1 cm
= 10 unit JTHETT =T axis X scale T,

i) feetean equation el ordered pair SMYvgTETREr x ST y
AT variable AT 0,1,-1,2,-2,... ... 3T FHT0T value 37 ordered
pair (EF&IT‘[ ?ﬁ@T) find out HITSATA.

iii) Ordered pair el x o y 9 co-ordinate Tﬂmﬁ
AciieT AT FHTESTl BT, STUEE point plot HIAT T4,

iv) 4 ordered pair, point AT e graph paper aX plot
Wﬁ.wmﬁ@line drawa?{lﬁﬁw?ﬁ:f
equation et separate line draw T,

V) TN line W12l M line O equation feteraa.

vi) T information SASIIEe &I ATl STIOT AER
T example HE4 3ME¥T®H o S8t a<iet WA solution

TAR A,

For Ex.: A linear equation y = 2 is also written as 0x
+y = 2. The graph of this line is parallel to X-axis; as
for any value of x, y is always 2.

* Linear equation in two variables © graph draw hI{dHl
et steps (9T1I=AT) follow HATC.

1) feetean equation T at least (&FH'H) 4 ordered pair
(ShTAT STrea) find out AT,

ii) x-axis amfor y-axis graph paper X draw o point (x,
y 9 co-ordinate JHR ordered pair) plot .

iii) G 4 points & U line I TR T o T&T C’ﬂTFUTW
STOTRY line draw 1. ST line =T point of intersection &I
(IR equation T solution 3T

i) Two points are sufficient to represent a line, but if co-
ordinates of one of the two points are wrong then you
will not get a correct line.

ii) If you plot three points and if they are non collinear
then it is understood that one of the points is wrongly
plotted. But it is not easy to identify the incorrect point.
iii) If we plot four points, it is almost certain that three
of them will be collinear.

Note (Fc."CD- solved example amfor practice set 1.2 e
example HreauardeT Wil point T&TT .

X 1 4 -3
Y 2 2 2
xy) (1,2) (4,2) (-3,2)

For Ex.: Similarly equation x = 2 is written as x + Oy
= 2 and its graph is parallel to Y-axis.

T Scale : on both i&;?—[
(3,2) 1 cm = 1 unit, —1)
1
2,0
1 BT 1 T S R fE

0, 4) BB e

____________________________________________________

Activity (I): Solve the following simultaneous
equations by graphical method.

Complete the following tables to get ordered pairs.
x—y=1
[x [0 ENEE

| -2
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Let x = 2 in the polynomial x? + 5x — 6
x2+5x—6=2245%x2-6

=4+10-6

=8+0

~ X = 2isnota solution of the equation.
x2+5x—6=0

For Example - ST example W& x2+5x—6 AT
polynomial T x = —6 value put el Tl x2 + 5x —
6=0 Maal. ®IH x=—6 8 x2+5x—6 o root 3.
q9T x = 2 & value X2+5X—6?1|Tpolynomial‘-'l‘3'?iéﬁﬁﬁ
3T ot 8 T U x2 + 5x — 6 =T value xero I &L
~x=2%x%+5x— 6 = 0 root .

Activity:
If x= 5 is a root of equation kx? —14x — 5 = 0 then
find the value of k by completing the following
activity.

Solution: One of the roots of equation kx? — 14x — 5 =
0is 5.
~ Now Let x = 5 in the equation.
k52-14x5-5=0
~25k—70-5=0
~25k—75=0
~25k =175
75
A k = E = 3
Activity (Ft) - ¥ x = 5 T kx? —14x—5=0 ¥ 9z
WA I k W value find out FIUANME! WA activity
complete . kx? —14x—5=0 TFH x =5 & value

daell STTT, et Tl k = value fHad.

Let’s remember

1) ax? +bx+c =0 is the general form of equation

where a, b, c are real numbers and ‘a’ is non-zero.

2. The values of variable which satisfy the equation [or
the value for which both the sides of equation are
equal] are called solutions or roots of the equation.

Let’'s remember (%‘ e Tera %a'l) =
1) ax?+bx+c=0 g quadratic equation 9 general form

TR, aﬁa, b, ¢ AT real numbers 3RS T a # 0.

10t (Mathematics I)

2) ST value 3 equation T satisfaction (HHTET) ﬁﬁ, 2l
value T quadratic equation T solution AT root TUTATH.

PRACTICE SET - 2.1

Q.1 Write any two quadratic equations.

Ans: (i) x2- 5x + 4 = 0 (ii) 5y2 = 36.

[Note: This is an open ended question. Students can
write any equations in the form
ax2+bx+c=0,a+# 0]

Q1 WA ax?+bx+c=0 A general form Wellet
SHIUTCET T equation el 3Tevas o7,

Q.2 Decide which of the following are quadratic
equations:

(1)x2+5x-2=0

Ans: In this equation, x is the only variable with highest
index 2.
~The given equation is a quadratic equation.

(2) y?=5y- 10

Ans:y2=5y-10

~y2-5y+10=0

In this equation, y is the only variable with highest
index 2.

-~ The given equation is a quadratic equation.

(3)y2+§=2

Ans: y? +$ =2

Multiplying the equation by y,

y3+ 1= Zy

ny3 =2y +1=0

In this equation, the highest index of variable y is 3 and
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iii) Here in the sequences (1), (2), (3), (5), the similarity
is that next term is obtained by adding a particular
number to the previous number. Each to these
sequences is called an Arithmetic Progression.

iv) Sequence (4) is not an arithmetic progression. In
this sequence the next term is obtained by multiplying
the previous term by a particular number. This type of
sequences is called a Geometric Progression.

v) Sequence (6) is neither arithmetic progression nor
geometric progression.

This year we are going to study arithmetic Progression.

Activity - II iAW sequence T term e
perticular property 87 3. Ex (1), (2), (3) 30T (5) 7ear
previous term ey perticular number add FHAMA next
term &IET'\T, U &8 sequence arithmetic progression 3.
Sequence (4) ® arithmetic progression Tl geometric
progression (Hﬁ:l?ﬁ'q ’ﬁ%gf) 3. Sequence (6) @ arithmatic
SEEpH geometic progression T

3.1 Circles passing through one, two, three points

(1) Infinite circles pass through one point.

(iii) There is a unique circle passing through three non-
collinear points.

........................................................................

3.1 Circles passing through one, two, three points
(TN, T, F Teige Jom o) -

1) UehTd point HYT SO infinite circles (3TH&T aﬁé)
SINGIGH

2) Two distinct points HYT SO infinite circles
(3THEA Afos) T,

3) Three non-collinear points Gﬂ? BEzuin) %@) qYgq
SilLics unique circle 3T

4) Three collinear points (rﬁ‘[ TH %@Q qYgT SO
Q_ch_tﬁ circle 9.

3.2 Secant and tangent

i) In the figure above, not a single point is common in
line 1 and circle with centre A. Point P is common to

Dnyanada Publication House Pune
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both, line m and circle with centre B. Here, line m is
called a tangent of the circle and point P is called the
point of contact.

ii) Two points Q and R are common to both, the line n
and the circle with centre C.

iii) Q and R are intersecting points of line n and the
circle. Line n is called a secant of the circle.

3.2 Secant and tangent @F@ﬁﬂﬂ afoT TafdTeT) -

Figure Il‘%ﬁ, line 1 & circle TTEATHET THEl common point
(TTTEe forg) e

Line m 9 circle (aﬂas) e point P &1 Ushd common
point ('W‘TI%EF %@) M, AT m & circle = tangent
(FTI'FS'IEF[) AMET Pal point of contact (@?‘i’%@) 3 3
FUTAT.

Line n & circle I 9 common point 3. QdR 3
line & circle I intersecting points 3Med o line n &

secant (Qc_v@'&:EFD 3 3T T
3.3 Arithmetic Progression

i) Some sequences are given below. For every sequence
write the next three terms.

(1100, 70,40, 10...... (2)-7,-4,-1,2... (3)4,4,4......

In the given sequences, observe how the next turn term
is obtained?

_____________________________________________________

) 100 10 E20] E507

\/\/\/‘\ [N\ /]

E 1004(=30)  70+(-30)  40+(-30) 104(-30) (-20)+(-30) i
@7 ]
EANANAY /\ o
' -7+3 -443 -1+3 :
N N AN A A
! 440 440 |

ii) In each sequence above every term is obtained by
adding a particular number in the previous term. The
difference between two consecutive terms is constant.
The difference in ex. (i) is negative, in ex. (ii) it is
positive and in ex. (iii) it is zero.

If the difference between two consecutive terms it is
constant then it is called the common difference and
generally denoted by later d.

iii) In the given sequence difference between two
consecutive terms (t,,; —t,) is constant then the
sequence is called arithmetic progression (A. P.) In this

sequence t,,; —t, = d is the common difference.

iv) In an A.P. if first term is denoted by a and common
difference is d then,

ty =a,t; =a+d

tz=(a+d)+d=a+2d

A.P. having first term as a and common difference d is
a,(a+d), (a+ 2d),(a+ 3d),... ...

3.3 Arithmetic Progression (Wﬁ'ﬁﬁ %ﬁ'}) -

1) el sequence et 341%?& T sequence e ‘1@?

three terms sequence et perticular property <% find

out ShIATd.

i) T el sequence m’i‘}, every term & e

perticular number add H&- fgesd. @99 39 consecutive

term TeA STHUIRT difference constant 3T

Example- (i) T difference negative, ex-(ii) e

difference positive oy ex-(1ii) YT difference & zero

3.

iii) ST T consecutive terms HHA difference constant

(F@T{‘) W T T common difference (HTHT &)

TEUTATA 3TUT T d T letter 7 denote Y.

feetean sequence T consecutive terms WET difference

& constant W@ X T sequence o arithmetic

progression (WT?U'IT'ﬁ %) FUTAId.

iv) Arithmatic progression '5{%2}, S first terms a STIOT

common difference d 7 denote el 3THA T t, = a,
=a+d 3 t; = a + 2d T AYEA term AT

First term a 37T common difference d 3THAMT a, (atd),

(at+2d) ...

2l arithmatic progression 3T

Ex. (i) Arifa saved rupees 100 every month. In one
year the total amount saved after every month is as
given below.
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Solved Examples:

Ex. i) Arati Gas Agency is supplied LPG cylinder to
the consumer for taxable value of Rs.545 GST
charges is 5%. What is the amount of CGST and
SGST in the tax invoice? What is the total amount
paid by the consumer? Find the amount of GST to be
paid by Arati Gas Agency.

Solution: Rate of GST = and
Rate of SGST = 2.5%

CGST = % X 545 =13.625=Rs.13.63

~ SGST = CGST = RS.13.63
Amount paid by consumer = Taxable value + CGST
+SGST

5% .. Rate of GST 2.5%,

=545+13.63 +13.63
=572.26
Arati Gas Agency has to pay CGST = Rs. 13.63. and SGST
=Rs. 13.63
-~ Total GST to be paid = 13.63 X 2 = Rs.27.26

1) Arati Gas Agency T customer o supply h{TITA
AUT=AT gas cylinder A 5% GST T @ T 545 1 Kol
ST @ tax invoice WHIT CGST & SGST = Iaehd fohelt
qET Arati Gas Agency hgd BN SO GST =
TohY foamedt 2Te.

T I[EIOMHEA, GST 1 & 5% &, WS CGST a
SGST = I GHM STYUIR 3¢ 37T At Tedht 2.5% 3T,
ITEEA Taxable value =T AREAN SGST @ CGST = kit
PEIRE R RO IR Gl

GST = CGST + SGST T formula TR GST = TFhT
EACICIN

Ex. ii) Courier services agent charges total Rs.590 to
courier a parcel from Nashik to Nagpur. In the tax
invoice taxable value is Rs.500 on which CGST is
Rs.45 and SGST is Rs.45 find the rate of GST charges
for the services.

Solution: Total GST = CGST + SGST = 45 + 45 =390
Rate of GST = = x 100 = 18%
~ Rate of GST charged by agent is 18%.

10t (Mathematics I)

i) SREMHL courier services agent hS parcel courier
FIUITAES 2500 AT taxable value I T 45 T
SGST 3:|TFUT CGST 3AThRAT 1Al Jrasd GST %ﬁ REE
TG TATE T GST =T ThHaE el Rate SRIGTIHT!
hleldl.

Ex. iii) Shreekar bought a laptop with 10% discount
on printed price. The printed price of that laptop
was Rs. 50000. 18% GST was the charged on
discounted price. Find the amount of CGST and
SGST what amount did Shreekar pay?

Solution: Discount = 10% of 50,000 = Rs. 5000
~ Taxable value of laptop = 50,000 - 5000 = Rs. 45000
~ Rate of GST= 18% (given) - Rate of CGST =9%

=~ CGST =9 % of 45000 :% X 45000 = 4050.

~ SGST = Rs.4050.
~ Amount paid = 45000 + 4050 + 4050 = Rs. 53100
Ans: Sreekar paid Rs. 53000 for the laptop.

iii) SRIeT SSEXUMAE, shreekar o 50000 printed price
STHUIRT laptop 10% discount F @I e Laptop =AT
account price X 18% GST 3ThRUATA 3TeAl. d¥ Shreekar
T pay HA AR CGST & SGST < fohma el
S GEATl SIS EAmH 50000  printed
price A 10% discount = Laptop = fad hig e,
45000 price o 18% GST = STHRUAT e, e
CGST oTUT SGST 3TThH 9% 319 el fhud
SRICTHATOT hIglel 9eiel. Laptop = paid SATel GARTOTRY
fopma rera.

Note: ST 2 9 3 HSSNYIS TN, SRR Tl a1
Tl UhRE T SisTeh TRl Head, ®UH §HHRRA
FEIE B AT e Ketl 3T o1 STdiel fhHeer &Y

SRR 3TE, & THSH BT F I TS FA.
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Sample space 'S' fohar 'Q '@' Uik ST ST =R ST
?ﬂ'l%'.) a1 TR set =T TWEIT IS Sample space
T W% elements T 'sample space' ¥UIQIA. THAT
JTAHIT 'S' TeficT UHUT HHdl T n(S) F IR, S
n(S) finite THA T T finite THAT ITEHRT FEUTCT.

Finite AT STEHRIE HE 330 Jeiet IRUid Ketet

3T

S. Random Sample space Number
No. | experiment of
sample
points in
S
1 One coin is S={H, T} n(S)=2
tossed
2 Two coins | S={HH, HT, TH, TT} | n(S) @
are tossed
3 | Three coins n(S)=8

drawn from

awell

4,5,6,7,8,9, 10,
Jack, Queen, King

are tossed | S={HHH, HHT, HTH,
THH, HTT, THT,
TTH, TTT}
4 Adieis $={1,2,3,4,56} | n(S)%§
thrown
5 Two dice S={(1,1), (1, 2), (1,
are thrown 3),(1,4),(1,5), (1,
6),
(2,1),(2,2),(23), n(S)=
(2,4),(2,5),(2,6),
(3.1),(3,2),(3,3),
(3,4),(3,5),(3,6),
(4 1), (4 2), (4 3),
(4,4), (4,5), (4, 6),
(5, 1),(5,2), (5, 3),
(5,4), (5,5), (5, 6),
(6,1),(6,2),(6,3),
(6,4), (6,5), (6,6)}
6 A card is
drawn from
a pack
bearing S={1,2,3,4, n(S)
numbers | . , 25}
from 1 to 25
7 A card is Diamond: Ace, 2, 3,

shuffled Spade: Ace, 2,3, 4, 5,
pack of 52 6,7,8,9,10,]ack, n(S) =52
playing Queen, King
cards. Heart: Ace, 2,3, 4, 5,

6,7,8,9,10,]Jack,
Queen, King
Club: Ace, 2, 3,4, 5,
6,7,8,9,10,]ack,
Queen, King

A table / chart TEieT f§eieam ¥ Random experiment

@& T{mm et e Sample space (HAT 3HAhR)
T TR = number of sample points (TIAT TEHIE &)

ST Tl feha STeHETT e,

Note - sample space T et curly bracket { } e
fetera.

# Let's remember

i) The sample space for a coin tossed twice is the same
as that of two coins are tossed simultaneously. The
same is it true for three coins.

ii) The sample space for a die rolled twice is the same as
two dice are rolled simultaneously.

Let's remember (& ?vraﬂ?r%qerr)

i) A coin tossed twice (Tsh 0 TR %eRuT) TRl two
coins are tossed simultaneously @ﬁ 0T THTE BT
W‘ﬁ) a1 I Random experiment e sample space
(AT 37APRT) ARG 3Tl &9 three coins AT
AT true 3T,

ii) A die rolled twice (Th HI&ET HES| W‘ﬁ) el As two
dice (39 ) UhHT dodt TehUl AT Seldrel THAT STashTeT
HRETE 3T,

Dnyanada Publication House Pune
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Practice set - 5.2

Q.1 For each of the following experiments, write the
sample space S and the number of sample points
n(S):

i) One coin and one die are thrown simultaneously.

Ans: The sample space (for a coin)

S={H, T} ~n(S)=2

The sample space (for a die)

$=(1,2,3,4,56) -~ n(S)=6

~ if a coin is tossed and a die is thrown simultaneously,
the sample space

S={H1, H2, H3, H4, H5, H6, T1, T2, T3, T4, T5, T6)
~n(S)=12

Q.1 EIIGR* I ED experiment et sample space 3T no.
of sample points foTer.

1) IS TA table T one die (1) 37T one coin
(ATOT) ARSI information TeTeTall. ATEE 76l Wt I3t
Tehel STTAT THBUTRY sample space I no. of sample
point foTerad.

ii) Two-digit numbers are formed using digits 2, 3
and 5 without repeating the digits.

Ans: The two-digit numbers formed using digits 2, 3, 5
S={23, 25, 32, 35,52,53} ~n(S)=6.

ii) e 3T repetation = BT two digit numbers \FIEH
sample space ferera. IER no. of sample points
fotaTer.

Q.2 The arrow is rotated and it stops randomly on
the disc. Find out on which colour it may stop.

10t (Mathematics I)

Ans: There are six colours on the disc. The arrow can
stop on any of the colours.

~ S ={Red, Orange, Yellow, Blue, Green, Purple)

~ n(S)=6.

Q.2 Disc Rl T colour & sample space [T forerad o
AR no. of sample point ToTETE.

Q.3 In the month of March 2019, find the days on
which the date is a multiple of 5.

MARCH-2019
M T W T F S§ S
1 2 3

11 12 13 14 16 17
18 19 21 22 23 24

5] 26 27 28 29 [30 31

_____________________________________

4@ 6 7 8 o [ |

Ans: Multiples of 5 are dates 5, 10, 15, 20, 25, 30.

S = {Tuesday, Sunday, Friday, Wednesday, Monday,
Saturday}

~ n(S)=6.

Q.3 TEAIET March 2019 HHiel 5 =1 multiple Teftet
dates Gﬂﬂ'@) feremad. 1 dates T 3THUMR days 3 sample
space UL feterad smor AR THUT sample point =t
AT fofeTal.

5.6 Probability of an event (ST HHTEAAT):
i) Mathematical language T TETE expected event

(3MATRTT TAT) = possibility (ITEFEIAT) IIEUMT=AT T
probability (SNTEIdT) 3T WUMM. o YeieT g SIE
fraction or percentage (S fhal IIAHM) e IEdT.
i1) TEEN random experiment et sample space S 3
amfor A & experiment et expected event 31'@?,
T 1 " probability ' P(A)' 3T SeTedTd ST sieT
A ST,

Dnyanada Publication House Pune
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Solved examples

Ex.1 Find the probability of the following, when one
coin is tossed.
i) Getting head i) getting tail
Solution: Let ‘S’ be a sample space.
S={H, T} n(S)=2

i) Let event A be getting head.

- . - _n@d _1
A={H} ~n(A)=1 P(A)—n(s) =3
ii) Let event B be getting tail.

- . - -n® _1
B ={T} ~n(B)=1 P(B)—n(s) =3

1) QAT event Tl probability find out <h{l. IR one
coin toss el 3THAT THSBUT=AT sample space 37T no. of
sample point GRER

U event DAl condition GESIES A sample space
IET event o sample space 3T no. of samplepoint

foTerea. fSoiedr event = probability find out FHIUATEE!

P(A) = % 7 formula =T use FHITET.

I Yedh event TR P(A) U n(A) IEeAd &l

Ex.2 If one die is rolled then find the probability of
each of the following events.

i) Number on the upper face is prime

ii) Number on the upper face is even.

Solution: ‘S’ is the sample space.
$={1,2,3,4,5,6} ~n(S)=6

i) Event A: Prime number on the upper face.
A={2,3,5} ~n(A)=3

(A) 3 1
P(A) = % » P(A)=Z=-

ii) Event B: Even number on the upper face.
A={2,4,6} ~n(B)=3
1

P(B) = 22 «# P(B)=2=1

n(s)

2) One die rolled el STEaT fHesuT=an sample space

GRELH AR T event o sample space 3TV no. of

sample point fetered. R’ AT SUTNT 6T TP event
=T probability find out FHTE.

Ex.3 A card is drawn from a well shuffled pack of 52
playing cards. Find the probability of each event.
The card drawn is (i) ared card (ii) a face card.

Solution: ‘S’ is a sample space  n(S) =52

Event A: Cards drown is a red card.
Total red cards = 13 hearts + 13 diamonds = 26

A 26 1
“n(A)=26  P(A)=1 3 ~PA)=2=1

Event B: Card drawn is a face card.
Total face card 12 =12
. _ _n(B)
~n(B)=12 P(B) = o

12 3
B=5=5

3) 52 well shuffled playing card et n(S) = 52 GRE
U% event AT condition R AT event et sample
space 9 no. of sample point foreTa. YATET use h& Proca
event =T probability find out T,

Ex.4 A box contains 5 strawberry chocolates, 6
coffee chocolates and 2 peppermint chocolates.
Find the probability of each of the following events,
if one of the chocolate is picked from the box at
random.

i) it is a coffee chocolate.

ii) it is a peppermint chocolate.

Solution: Sample space is ‘S’ and
n(S)=5+6+2=13

Event A: it is coffee chocolate.

. - pGY) : _5
~n(A)=6 P(A)—n(s) ~ P(A) = e
Event B: It is peppermint chocolate.

. - ) : -2
~n(B)=2 P(B)—n(s) ~ P(B)= "

4) Box T YU 5 strawberry chocolates, 6 coffee
chocolates 37T T peppermint chocolades & sample
space U n(S) = 5+6+2=13 GEE

Event T condition T8N sample space 3T no. of
Sample points forerad.
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6.3.1 Direct method:

Direct method is the shortest and the simplest of the
three methods used to compute the mean. The
following steps are involved in this method.

Step 1: Prepare a table containing four columns.

Step 2: In column 1, write the given classes and in
column 2, write the corresponding class mark (x;).

Step 3: In column 3, write the frequencies (f;) of the
given classes and in column 4, write the product f;x; for
each class. Find }. f; and }: f;x;.

Step 4: Calculate the mean X by using the formula:

%= o L fixi _ Y 1 fiXi
N 2 fi

6.3.1 Direct method (A5 U@?ﬁ) -
(R) Table T IETITIHON 39 column B,

() 9T column T class @lﬁ) fafeet.

(3) Second column A classmark (STHE) x; fetfee.

(%) Third column T T class =T BRI frequency
(f;) Tofeet.

(%) Fourth column T YAF class S (x; X f;) @&
product cATge.

(E\) '_‘iFR- = ZF: 1Xifi f(_"l%ﬁ

(\9) Formula 9MU&T H& hlecl.

Solved examples:

Ex.i) The following table shows the frequency
distribution of the time required for each worker to
complete a work. From the table find the mean time
required to complete the job for a worker.

Time 15-19 | 20-24 | 25-29 | 30-34 | 35-39

(Hrs.) for
each to
complete
the work

No. of 10
workers

15 12 8 5

Solution:

i) Vertical column are drawn as shown in the table
ii) Classes are written in the first column.

iii) The class mark x; is in the second column.

10t (Mathematics I)

iv) In the third column, the number of workers, that is
frequency (f;) is written

v) In the fourth column, the product (x; X f;) for each
class is written.

vi) ThenY N ; x;f; is written.

vii) The mean is found using the formula

Class Class Frequency Class mark
(Time mark (No. of X frequency
hours.) (x;) Workers) (x;f)
(fi)
15-19 17 10 170
20-24 22 15 330
25-29 27 12 324
30-34 32 8 256
35-39 37 185
Total N=Yf, =50 Z xif;
= 1265
Mean=X = £X05=12% _353 + yf =N,

The mean time required to complete the work for a
worker = 25.3.hrs. (Approx)

Ex. i) T table T UAH worker o work complete
FUATIST AROTRT time AT frequency distribution feot
3.

ii) =fEHIOT work complete THRUATS ATTUTRT time & class
WUH @ fSoledm class 9% T class = class mark
@'h:rm) (xi) second column e Tereman

iii) Number of workers g frequency (aﬁsrr{m) fi ar
column H&I {eferam. M7 9Eel column HET class mark
amfor frequency pIc product foTema.

iv) Column (3) T No. of workers = total N = Y f;
SRSIES foTeTdl, 3T column-4 Tl x;f; = total > x;f;
viaet forg =adl. fetean Wifgdi=n mean HIEUATAR! T
SUFIT & AT Tadt 3T forerd,
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6.6 Pictorial representation of statistical data:

Tabular representation of numerical data does not
quickly reveal some aspects of the data. If the data is
represented in pictorial or graphical form then it can be
easily understood.

Pictorial representation of statistical data ('Fl'lﬁETEF
| e aredien) -
Numerical data (HTF@IEF tIT%T‘ﬁ) < mean, median, mode

e el data analysis (tl'l'%?ﬁﬁ WUT) &
SUANT el TaRT inference (&TEFG}) Tgavarae! g,

Presentation of data

Pictorial and graphical representation is attractive
methods of data interpretation. The following tree chart
shows different methods of data interpretation.

Data Presentation

! 1
! 1
! :
! 1
! 1
: I
i | Pictorial Presentation | [Gruphicul Meﬂmd: :
i
! 1
| |
' Grouped |Bor Diugmml [Pie Diugruml Line Graph J‘ !
! | |
| l l |
! 1
i
i [Simple | [ Yot ] [Divided | Percentage [Histogram] Frequency i
! polygon '
! 1
! l

Presentation of data (FT‘:B'ﬁﬁ' vmﬁamrr) -

Pictorial and graphical (%aw El 311@'@"6‘3[) TR &
data < 37T TIUATHIS SRS SV AT TR 3T,
data interpretation (?’IFPJﬁ WW) =1 fafae qT{ﬂT‘ﬁ
TIEUIRY tree chart (S'IT@I'IQ@_«ﬁ) T G .

6.6.1 Histogram:

Histogram is a series of adjacent rectangles erected on
X-axis with base as classes. The height of each rectangle
is proportional to the corresponding class frequency.

Following steps are involved to draw a histogram:
Step 1: Make the classes continuous (extended) if they
are not continuous.

Step 2: Show the extended classes on the X-axis with
proper scale.
Step 3: Take frequencies on the Y-axis by using a
proper scale.
Step 4: Draw rectangles on the X-axis with each class as
base and heights proportional to the corresponding
frequencies.

Histogram (mﬁ'@) BT %ﬁ -

1) Class continues (HeTT aﬁ) T o HAT e =T,
ST ST At o (extended class intervals) F&UTcId.

2)  extended class intervals (Elﬁl?f EF‘[) X- &MY proper
scale m YHIOT) e

3) Y- axis X frequency proper scale Gﬁ"’ﬂ YHTOT) E
e,

4) X- e U extended class intervals @Fﬁ‘jﬁ 5!"'}) 8l
base HST TR rectangle <PlGl. Rectangle Ell height
corresponding (@'IT‘T) frequency Tae! =,

Note:

On the X-axis, a mark “— N is called the krink mark
shown between the origin and the first class. It means,
there are no observations up to the first class. The mark
can be used on Y-axis also, if required. This enables us
to draw a, graph of optimum size.

QLS IG RN

X-axis 3% origin (IRHET) ST first class Rl
=N 3Rl GOT ST, (AT U ST, krink mark,
3 WUMW.) AN Y origin TGA first class TI
IR observations (FRIETT) ARG, S X- axis @t
TSI ARG & W7 378, SEvIHaTaR Y- STRIeRe! &t

HUT SR, W65 AT SHRTAT STeTE SHiedm I,

Solved Examples:

Ex.1) The table below shows the net asset value
(NAV) per unit of mutual funds of some companies.
Draw histogram representing the information.

NAV(Rs.) | 8-9 |10-11 | 12-13 | 14-15 | 16-17
No. of | 20 40 30 25 15
mutual

funds

Dnyanada Publication House Pune
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Solution: The given classes are not continuous. Let's
make the classes continuous.

‘Scale :
X-Axis:1cm=% 2
Y-Axis: 1 cm = 5 Funds

Frequency

3 iy 4

Classes
Continuous Classes Frequency
7.5-9.5 20
9.5-11.5 40
11.5-13.5 30
13.5-15.5 25
15.5-17.5 15

Ex. 1) HTEr companies Tl mutual fund =T unit T NAV
o THRH MM mutual fund I e foef oM &
information <1 histogram Draw b=l 3.

ii) NAV =1 THFBFUT class contineous ?IEQT, Tl contineous
FHIUITIS! upper limit class e 0.5 add FOT ST lower

Solution:

Scale : X-axis : 1 cm =15 cm height 1
Y-axis : 1 cm =2 students

Q.2 The table below shows that yield of Jowar per
acre. Show the data by histogram.

Yield per acre | 2-3 4-5 6-7 | 8-9 10-11

(quintal)

No. of farmers 30 50 55 40 20

Solution: Here, the classes are not continuous. We
make the classes continuous.

limit class T 0.5 TS O AFER T class contineous | Yield per | Continuous Number of
e foreE, acre(quintal) Classes farmers
iii) Histogram shIedTT class =T Hifedt X 3T frequency & 4212 ;g_ig 28
Y axis aX AT TN Histogram draw Sh{dl. Scale g —
6-7 5.5-7.5 55

AT right comer Hed foferd. Il X & Y axis A [ T 9% 20
Afectt 1cm =TT fereret. 10-11 9.5-11.5 20
Q.1 Draw histogram of the following data:

Height of | 135-140 | 140-145 | 145-150 | 150-155

students

(cm)

No. of | 4 12 16 8

students
Dnyanada Publication House Pune Page 14
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¥ Scale X-ax1s 1cm 2qumtals
- Y-axis : 1 cm = 10 farmers

| Number of farmers {{]iil!

- )
Yield per acre (qumtal) it
T e M R A

Q.3 In the following table, the investment made by
210 families is shown. Present it in the form of
histogram.

Investment | 10-15 | 15-20 | 20-25 | 25-30 | 30-35
(Thousand

rupees)

No. of | 30 50 60 55 15
families

3 s R R 3 bcnlc X -axis : I cm= 20 mmutes iz
Y-axis : 1 cm = 2 students —7‘

Number ol; students

1) I qd example sG] ZI'I‘TOFF explain ﬁ?ﬁ method
37T solved example YT explaination JHR Histogram
draw A,

i) Class contineous THATA @ O contineous & TS,
iii) Scale FHTBSYEH TAEUATAT YT AT,

Q.11 The time required for student to do a science
experiment and the number of students is shown in
the following grouped frequency distribution table.

i E i Show the information by a histogram and also by a

i § i frequency polygon.

FE | Time 20- | 22- |24- |26- |28- | 30-

i g : | required 22 |24 |26 |28 |30 |32

 B% ! experiment

i i (minutes)

i ! No. of | 8 16 |22 [18 [14 |12

i i student

i Investment (Thousa[r:fi ln{lg:?es) 1 i Solution:
Q.4 Time allotted for the preparation of an Class Time | Class | Frequency | Coordinates
examination by some students is shown in the table required for | mark | (No. of | of points
draw a histogram to show the information. experiment students)

(minutes)

Time 60- |[80- [100- [120- [ 140- 18-20 19 0 (19, 0)

(minutes) | 80 100 |[120 |[140 |160 20-22 21 8 (21,8)

No. of |14 |20 24 22 16 22-24 23 16 (23,16)

students 24-26 25 22 (25,22)
Dnyanada Publication House Pune Page 15
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26-28 27 18 (27,18) 35-39 | 34.5-39.5 37 24 (37, 24)
28-30 29 14 (29, 14) 40-44 | 39.5-44.5 42 15 (42, 15)
30-32 31 12 (31,12) 45-49 | 44.5-49.5 47 12 (47,12)
32-34 33 0 (33,0) 50-54 | 49.5-54.5 |52 0 (52, 0)
AR s R s R n e E R — T :
| Y - On X~ axis: | cm = 2 minutes : | ! On X- axis: | cm =5 years :
: “+—11 On Y- axis: | cm = 2 students \ : % s 1Y - On Y- axis: 1 cm =5 donors :
i .2“ ! {i : i E 50 % Ty B :
' 1t HE | ! ] 27,46 [ [ EA L 4 i
I | EERE 1 T |
i j ;—;l: | i B T (22,38) .
s i SIS BN =l e |
i —”gl \ i s £ ! \ !
i j—i%: e ' i j_}é_!z‘ : ’ \:{(37, 24) '
i - =] i | :E"fc \ Jz 15) il
I lg i P i -l 542, !
: = EEE : ! Zg' Il ” )3\\‘{ (47,12 ] :
| ‘e AN s il i1 \ :
== e e ‘ e
: T 1 - : : | (17 0 $52,0) A :
' I X H ! —-x-{0 - 17«—22—-27—73|2~~3|7~—4|2~~4‘7—~5}2 1
: == X410 18 ‘ 0. 2|2 f+216-|—2|3+3l°-1—312——3|4 ’ : : 1 i i [ Age of the donor (Yrs.)—> ] :
L e 0o OO T T R =i

__________________________________________________

Q.13 The following table shows the average rainfall
12) Draw a frequency polygon for the following in 150 towns. Show the information by a frequency

group frequency distribution table. polygon.
Age of | 20- 25- 30- 35- 40- 45- Average | 0-20 | 20-40 | 40-60 | 60-80 | 80-
the 24 29 34 39 44 49 rainfall 100
donor (cm)
(vear) No. of|14 |12 |36 |48 |40
No. of | 38 46 35 24 15 12
Towns
blood
donor
Solution:
Solution: :_““__n_“—‘_““““““' """"""""""""""" !
1 § -y 1 t 4=l ] | Scale: H
: b : 0 On X~ axis: 1 cm = 10 cm rainfall 1
I 1 T On Y- axis: | cm = 4 towns :
Origi | continuou | Class | Frequenc | Coordina : , g kgl b e
nal s classes mark |y tes of | ! - | /INE N D i
class (No. of | points ! A A p TN i
Age workers) i = [ AE4 \ i
of i e : / i
blood | ez / \ i
dono NS E - / |
r = \ |
= e i \ !
(YI‘S) ' 4}:: 7 =0, 12 !
15-19 | 14.5-19.5 |17 0 (17,0) i o \ H
20-24 | 19.5-24.5 | 22 38 (22, 38) : M__/I \ |
: (110, 0) o :
25-29 | 24.5-29.5 | 27 46 (27, 46) b oo 304150 70 1oLt Lito i
| T ” Average rainfall (cm) :; t :
30-34 | 295345 |32 |35 (32, 35) R T HH

—
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Q.10 a Q.13- frequency polygon draw FHIUITEE! ?JT‘Fﬁ
explain FHeAell method 3T solved example LR practice
set TET example AT explanation & Tqa example solve

FHIET.

Q.2 The marks obtained by a student in different
subjects are shown. Draw a pie diagram showing

the information.

Subj | Engli | Mara | Scien | Mathema | Socia | Hin
Practice set - 6.6 ect sh thi ce tics 1 di
scien
Q.1 The age group and number of persons, who ce
donated blood in a blood donation camp is given | Mark | 50 70 80 90 60 50
below. Draw a pie diagram from it. s
Age group | 20-25 25-30 30-35 35-40 Solution: Total marks obtained
(years) 50+ 70+ 80+ 90+ 60+ 50 = 400
No. of | 80 60 36 25
persons
Subject Marks Measure of the
Solution: Total number of persons central angle (0)
= - i 50
=80+ 60 +35+25=200 English 50 o5 X 360° = 45°
~ Measure of Central angle 6 - 00
Marathi 70 70
200 X 360° = 63°
_ No.of scores in the components ° - 80
- Total no.of scores X 360 Science 80 —— X 360° = 72°
400
Mathematics 90 90 o o
Age group | No. of persons Measure of the 200 % 360° =81
(Yrs) central angle () Social science 60 60 o o
20-25 80 ﬂ % 360° = 144° 200 X 360° = 54
200 Hindi 50 50 2600 = 45°
- 60 200 =
25-30 60 —— x 360° = 108° 400
200 Total 400 360°
- 35
30-35 35 mX360°=63°
On the basis of the table, the pie diagram is drawn
35-40 25 25 . .
200 X 360° =45 below:
Total 200 360° '

On the basis of the table, the pie diagram is drawn
below.

20-25 years
44°

__________________________________

Q.3 In a tree plantation programme, the number of
trees planted by students of different classes is

Dnyanada Publication House Pune
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given in the following table. Draw a pie diagram Percent
showing the information. age of | 30 15 25 20 10
demand
Standard | 5t 6th 7th | 8th @yin 10th
No. of | 40 50 75 |50 70 75 Solution: Total percentage
trees =30+15+254+20+10=100%
Measure of central angle
Solution: Total no. of trees planted = () = Percentagelzfocomp"ne“ X 360°
40+50+75+50+70+75=360°
Standard No. of | Measure of the central Fruits Percentage of | Measure of the
trees angle (6) demand central angle
th 40
> 40 % 360° = 40° ()
360 Mango 30 30 0
6th 50 50 360° = 50° W X 360
360 B =108°
7th 75 75 . . Sweet lime 15 15 .
% X 360° =75 100 %X 360
8th 50 50 o . = 54°
% X 360° = 50 Apples 25 2—5 % 360°
Oth 70 70 100
—— X% 360°=70° =90°
360 Chik 20 20
10th 75 75 oo = o
> X 360° = 75° 100~ 3°°
360 =72°
Total 360 360° Oranges 10 10 0"
100
On the basis of the table the field diagram is drawn. = 36°
Total 100 360°

o[50° Std. 5
5 R¢%0°
700\ 1>°
S o\ St 10"

\ | Std. 8™ 50°

_____________________________________

Q.4 The following table shows the percentage of

demand for different fruits registered with a fruit
vendor. Show the information by pie diagram.

Fruits

Mango

Sweet
lime

Apple | Chiko | Orange
s o s

on the basis of the table the pea diagram is Grand
willow below.

Sweet
lime

Mango

108°
54°
0

Apples

90° [72°

6° Oranges

Chikoo

Q.1 d Q.4 TEl - feoioan Heieiq "=eshiel W& 70T total
number ITET central angle AT formula TT use sh& ok
el T central angle find out e STITUT AR

pie-diagram ShI@UATAT AT h[dl.
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