15 L. Statistics

Let’s learn. Average

The following table shows how many minutes Asmita took to cycle to school every
morning, from Monday to Saturday.

Day Mon | Tue | Wed | Thu Fri Sat

Minutes 20 20 22 18 18 20

We see from the table that she takes 18 minute on some days, 20 on others and even
22 minutes on one day. If we consider these six school days, what would you say is the
approximate time she takes to cycle to school ?

In mathematics, to make such an estimate, we find the ‘average’. If we add together
the number of minutes required on each day and divide the sum by six, the number we
get is, approximately, the time required every day. It is the ‘average’ of all six numbers.

Sum of the number of minutes taken to cycle to school on each of six days

Average =
& Total days

20+20+22+ 18+ 18 + 20 _ 118
6 6

_ 19 2
73
. 2
On an average, Asmita takes 19 - minutes to cycle to school every day.

3

Example A school conducted a survey to find out how far their students live from the
school. Given below is the distance of the houses of six of the students from the school.
Let us find their average distance from the school.

950 m, 800 m, 700 m, 1.5 km, 1 km, 750 m

Solution: To find the average, we must first express all the distances in the same units.

Sum of the distance between home and school for six students

Average =

Total number of students
1 km = 1000 m

1.5 km = 1500 m

950 + 800 + 700 + 1500 + 1000 + 750
5700
_ - == =950m

The average distance at which the students live from the school is 950 m.



| Let’s discuss. |

Example Rutuja practised skipping with a rope all seven days of a week. The number of
times she jumped the rope in one minute every day is given below.
60, 62, 61, 60, 59, 63, 58

Sum of the number of jumps on seven days

Average =
Total number of days

CO+0O+0+0+0+00+ 00 E
]

7
Average number of jumps per minute = 60.42

The samples that we have of the quantity we are measuring are called ‘readings’
or ‘scores’.

We know that the number of jumps will be counted in natural numbers. Never will
there be a fractional number of jumps. However, their average can be a fractional number.

| Now I know! |

Sum of all scores in the given data

Average =
g Total number of scores

Activity : #  Make groups of 10 children, in your class. Find the average height
of the children in each group.

#*  With the help of your class teacher, note the daily attendance for a
week and find the average attendance.

( Practice Set 54 )

1. The daily rainfall for each day of a week
in a certain city is given in millimetres.

3. The annual rainfall in Vidarbha in five
years is given below. What is the

Find the average rainfall during the week.
9, 11, 8, 20, 10, 16, 12

During the annual function of a school,
a Women’s Self-helf Group had set up
a snacks stall. Their sales every hour
were worth I 960, I 830, T 945, T 800,
< 847, % 970 respectively. What was the
average of the hourly sales?

average rainfall for those 5 years ?
900 mm, 650 mm, 450 mm,
733 mm, 400 mm

A farmer bought some sacks of animal
feed. The weights of the sacks are given
below in kilograms. What is the average
weight of the sacks ?

49.8, 49.7, 49.5, 49.3, 50, 48.9, 49.2,
48.8



Let’s learn. | Frequency Distribution Table

Sometimes, in collected data, some scores appear again and again. The number

of times a particular score occurs in a data is called the frequency of that score.
In such cases a frequency table is made with three columns, one each for the score, the
tally marks and the frequency.

1.

In the first column, scores are entered in ascending order. For example, enter 1, 2, 3,
4, 5, 6 in order one below the other.

Read the scores in the data in serial order and enter a tally mark ‘I’ for each in the
second column of the table in front of that score, e.g. if you read the score ‘3°, make
a tally mark in front of 3 in the second column. Place four tally marks like this [11l,
but make the fifth one like this ™. It makes it easier to count the total number of
tally marks.

Count the total number of tally marks in front of each score and enter the number in
the next, i.e. third, column. This number is the frequency of the score.

Lastly, add all the frequencies. Their sum is denoted by the letter N. This sum is equal
to the total number of scores.

Making a Frequency Table of the Given Information/ Data

Example The distance at which some children live from their school is given below in

kilometres.
1,3,2,4,5,4,1,3,4,5,6,4,6,4,6
Let us see how to make a frequency table of this data.

Scores Tally marks Frequency

1 1 2

2 | 1 We strike off a score to indicate
that it has been counted. The list

3 I 7 of scores below shows that the

4 U 5 first three scores have already
been counted.

5 |1 2 (\L,&:X7495749 193349596947
6, 4, 6)

6 1 3

Total frequency N = 15




My friend, Maths : At home, in the market.

Priya’s mother bought some peas and began to shell them. Priya was sitting nearby
studying her maths lesson and she observed that some of the peapods had just 4 peas while
some had 7. So, she took 50 of the pods and, as she shelled them, she noted down the
number of peas in each of the pods.

She also made a frequency table of the peas in the pods.

Number of
peas in a pod Tally marks Frequency
2 ™ 8
3 T T 15
4 HH 1 12
5 1 2
6 T 11 ! 4,3,2,4,3,4,3,3,2, 8
7 " 3 2,3,3,4,3,4,4,5,2,8
8,2,53,4,4,3,6,2,3
8 0 3 4,4,3,3,2,6,4,4,7,2
3,6,3,6,6,6,7,6,7,3
Total frequency N =50
Mother : Can you find out the average  Mother : It is easier to do seven simple
number of peas in a pod? multiplications and add them up,
Priya : I will have to add 50 numbers isn’t it? This is how the frequency
and then divide their sum by 50. table proves useful when we
It will be tedious work. have a huge amount of data.
Mother : Let’s make it easier. You can tell ~ Priya : The sum of all scores was 206.
from the frequency table how So, their average = 206 _ 4.12.
many pods had 2 peas, how _ , 50
many had 3 and so on, right? Mother : Peas 11r11 311 pod areb alwa};)s tfoirllld
Priya : Yes! 8 pods had 2 peas each, 15 - WhHoTe Tumbers, - ou ©

had 3, 12 had 4.... Oh, now I
see. If I multiply and find the
products like 2 x 8§, 3 x15,

4 x 12 and then add all the
products I will get the sum of all
those 50 numbers.

average can be a fraction. In this
case, we can say that there were
about 4 peas in every pod.



Now | know! |

(o A simple way to tabulate scores is by using tally marks. N
® A table in which the number of tally marks indicates the frequency is called
a frequency table.
® When the number of scores is very large, a frequency table is used to
S find their average. )
('Practice Set 55 )
1. The height of 30 children in a class is given in centimetres. Draw up a freqency table

3.

of this data.
131, 135, 140, 138, 132, 133, 135, 133, 134, 135, 132, 133, 140, 139, 132, 131, 134,
133, 140, 140, 139, 136, 137, 136, 139, 137, 133, 134, 131, 140

In a certain colony, there are 50 families. The number of people in every family is
given below. Draw up the frequency table.
5,4,5,4,5,3,3,3,4,3,4,2,3,42,2,2,2,4,5,1,3,2,4,5,3,3,2,4,4, 2,3,
4,3,4,2,3,4,5,3,2,3,2,3,4,5,3,2,3,2

A dice was cast 40 times and each score noted is given below. Draw up a frequency
table for this data.

3,2,5,6,4,2,3,1,6,6,2,3,5,3,5,3,4,2,4,5,4,2,6,3, 3,2
4,3,3,4,1,4,3,3,2,2,5,3,3,4

The number of chapatis that 30 children in a hostel need at every meal is given below.

Make a frequency table for these scores.
3,2,2,3,4,5,4,3,4,5,2,3,4,3,2,5,4,4,4,3,3,2,2,2,3,4,3,2,3,2

The ‘average’ is a useful figure in the study of all branches of
science including medicine, geography, economics, social science, etc.

aaa



10.
11.

Miscellaneous Problems : Set 2
Angela deposited 15000 rupees in a bank at a rate of 9 p.c.p.a. She got simple interest
amounting to 5400 rupees. For how many years had she deposited the amount?
Ten men take 4 days to complete the task of tarring a road. How many days would
8 men take?
Nasruddin and Mahesh invested ¥ 40,000 and < 60,000 respectively to start a business.
They made a profit of 30%. How much profit did each of them make?
The diameter of a circle is 5.6 cm. Find its circumference.
Expand.
() (2a — 3b? (i) (10+y)? (i) (%%)2 (iv) (y—%} ‘
Use a formula to multiply.
DX =5 x+5) (i) (2a — 13) (2a+ 13)
(iii) (4z — 5y) (4z + 5y) (iv) 2t — 5) (2t+5)
The diameter of the wheel of a cart is 1.05 m. How much distance will the cart cover in
1000 rotations of the wheel?
The area of a rectangular garden of length 40 m, is 1000 sqm. Find the breadth of the
garden and its perimeter. The garden is to be enclosed by 3 rounds of fencing, leaving an

entrance of 4 m. Find the cost of fencing the garden at a rate of 250 rupees per metre.

A
T From the given figure, find the length of
ji) hypotenuse AC and the perimeter of AABC.

B C
< 21 >
If the edge of a cube is 8 cm long, find its total surface area.
Factorise. 365yz® — 146y%*z*

Multiple Choice Questions
Choose the right answers from the options given for each of the following questions.
If the average of the numbers 33, 34, 35, x, 37, 38, 39 is 36, what is the value of X ?

(1) 40 (1) 32 (ii1) 42 (iv) 36

The difference of the squares, (61> — 51?) is equal to .................. :

(1) 1120 (i1) 1230 (iii) 1240 (iv) 1250

If 2600 rupees are divided between Sameer and Smita in the proportion 8 : 5, the share
ofeachis .............. and .............. respectively.

(1) 1500,% 1100 (1) ¥ 1300, % 900

(1i1) ¥ 800, X 500 (iv) ¥ 1600, X 1000

100



ANSWERS

Practice Set 1 1. --- 2. --- 3. In the interior
of the triangle 4. On the hypotenuse of

right-angledtriangle 5.Todraw circumcentre
of the triangle.

Practice Set 2 ——-- Practice Set3 —---

Practice Set4 --- Practice Set 5 —--

Practice Set 6 : 1.(1) Seg MG = Seg GR
(i1) Seg MG = Seg NG

(ii1) Seg GC = Seg GB

(iv) Seg GE = Seg GR

2. (1) Seg AB = Seg WA

(i1) Seg AP = Seg YC

(111) Seg AC = Seg PY

(iv) Seg PW = Seg BY

(v) Seg YA=Seg YQ

(vi) Seg BW = Seg ZX

(There may be many correct answers for each
of the above questions.)

Practice Set 7: © ZAOB = ZBOC
ZAOB = /RST ZAOC = /PQR
/DOC = ZLMN /BOC = /RST

Practice Set 8 : ©(1) 35 (i1) —54 (iii) —36

(iv) =56 (v) 124 (vi) 84 (vii) 441

(viii) — 105

Practice Set 9 - 1. (i) —6 (i) _77 (i) ‘73

(iv) %2 ) _T” (vi) 6 (Vii)% (vii) %1

. 6 1
(ix) 3 (x) o 2.24 =5, 72+ 15,
— 48 + ( —10) etc.
20 + (—28) etc.
Practice Set 10: 1.1 2.4,5and 17,19
3.29, 31, 37,41, 43, 47, 53, 59, 61, 67, 71,

73,79, 83, 89, 97 Total prime numbers 16

3. -5+7,—15+21,

4.59 and 61, 71 and 73 5. (2,3), (5,7),
(11,12), (17,19), (29,30) etc. 6. 2
Practice Set 11 : @(1) 2 X2 x2x2x2
(i) 3 x19 ()23 (iv)2x3x5x5
(V)2x2x2x3%x3x%x3

(Vi) 2 x2x2x2x13 (vil)) 3x3x5x%x17
(viii) 2 x 3 x 3 x 19 (ix) 13 x 29 (x) 13 x 43

Practice Set 12: 1. (1) 5 (1) 8 (i) 5
av)y1 (v)2 (vi)7 (vi)3  (viil) 3
(x) 1 (x)21

11

2. (1) HCF 25, Simplest form 21

4
(i) HCF 19, Simplest form 7

7
(111) HCF 23, Simplest form 3

Practice Set 13 : 1. (1) 60 (i1) 120 (1i1) 288
(1v) 60 (v) 3870 (vi) 90 (vii) 1365 (vii1) 180
(ix) 567 (x) 108
2. (1) 1; 1184 (i1) 1; 2346 (1i1) 15; 60
(1v) 9; 126 (v) 26; 312
Practice Set 14 : 1. (1) 30 (i1) 40, 20
2.(1) 14;28 (ii) 16;32  (iii) 17; 510
(1v) 23; 69  (v) 7; 588
3. (1) 252 (i1) 150 (iii) 1008 (iv) 60 (v)240

4365 5 (i 12 17 . 23 6. 144
: (1) T (11) 9 (1i1) 2 O
7.255 8.14m 9. 18 and 20

Practice Set 15 : 1. Points in the interior : R,
C,N, X

Points in the exterior : T, U, Q, V, Y

Points on the arms of the angles : A, W, G, B

2. ZANB and ZBNC, ZBNC and ZANC,
ZANC and ZANB, ZPQR and ZPQT

3. (1) The pairs are adjacent. (ii) and (iii) are

not adjacent because the interiors are not

separate. (iv) The pairs are adjacent.

Practice Set 16 : 1. (1) 50°(11) 27° (ii1) 45°
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(iv) 35° (v) 70° (vi) 0° (vii) (90-x)°

2.20° and 70°

Practice Set 17 : 1. (1) 165° (i1) 95° (ii1) 60°
(iv) 143 ° (v) 72° (vi) 180° (vii) (180—a)°
2. Pairs of complementary angles : (i) £B
and ZN (i1) £D and ZF (ii1) £Y and ZE
Pairs of supplementary angles : (i) £B and
/G (i1)) 4N and 4J. 3. £X and £Z are
complementary angles. 4. 65° and 25° 5. (i)
ZPand ZM (i1) LT and £N (iii) LPand £T
(iv) ZM and £N(v) ZP and 4N (vi) ZM
and ZT 6.160°

7.mZA = (160—Xx)°

Practice Set 18 : 1. Ray PL and Ray PM;

Ray PN and Ray PT. 2. No. Because the
rays do not form a straight line.

Practice Set 19 : ---

Practice Set 20 : 1. mZAPB = 133°,
mZBPC =47°, mZCPD = 133°,

2. mZPMS = (180 —x)°, m£SMQ = x°,
mZQMR = (180—x)°,

Practice Set 21 : 1. mZA=m«£B =70°

2. 40°, 60°, 80° 3. m£LACB = 34°,

mZACD = 146°, mZA=m«£B =73°

7167
Practice Set 22 : 1. (1) 250 (11) 15

430 16 -13
(111) 323 (1v) —27575 2. (1) =7 (11) % (111) E
LT L6 e 2
(1v) 6 3. (1) 55 (11) 75 (111) -3 @1v) 0
39
4.6) 2 G -3 (i) 37 (V) 5 () =
L4 o7 1 2
5.3 5 (i) 15y (i) 5 (V) ¢ ()

Lo 9 25
(vi) 7 (vii) 23 (viii) 2
345 23 22 21

Practice Set 23 : ©(i) 277 (i1) 30°30°30

9 7 4 6 4 2 13
P i _’07__ T, T T
() =5 71515 Wg g M55

102

171113 g g9

(vi) 24’24 24 (vii) Joog
5

(viii) 2 33 etc.

Practice Set 24 : ®©1.3.252. —0.8753.7.6

4.0.416 5. 3142857 6.1.3 7.0.7

Practice Set25:1.149 2.0 3.4 4.60
17

S. 20

Practice Set 26 : 1. -- 2. (1) 1024 (ii) 125
(iii) 2401 (iv) —216 (v) 729 (vi) 8 (vii) %
(viii) %

Practice Set 27 : ®(i) 76 (if) (— 11) (iii) (gj
@ [-3] ) @ o [£)

Practice Set 28 : 1. (i) a? (i) m™ (iii) P~
(iv) 1 2. (i) 1 (ii) 49 (iii) % (iv) 16

15 12
Practice Set 29 : 1. (1) (Ej (i) 37

6

wfy] ] e s
(vii) @jm (viii) (36 (ix) GJG () @6
2. (i) GJZ (11) (%)5 (1i1) GTor 6’

Practice Set 30 : 1. (1) 25 (1) 35 (i) 17
(iv) 64 (v)33

Practice Set 31 : ---

Practice Set 32 : @Monomials=7x;a; 4
Binomials = 5y—7z; 5Sm—3

Trinomials = 3 x3—5x2—11; 3y~ 7y + 5
Polynomials = 1 —8a—7a?—7a3

Practice Set 33 : © (i) 22p + 180



(i1) 18a +24b+21c (iii) 19x® —20y?
(iv) —1la’b?*+44c  (v)3y? — 8y +9
(vi) 4y? + 10y —8

Practice Set 34 : @(1) Xy + 7z

(ii) 4x + 2y +4z (iii) —12x% + 16xy +20y?
(iv) —10x2 + 24xy + 16y?

(v) —12x +30z — 19y

Practice Set 35 : 1. (1) 288x%y?  (ii) 92xy3z?
(iii) 48ac + 68bc  (iv) 36X + 73xy + 35y?

2. (40x? + 49x + 15) sqem

Practice Set 36 : 1. —2(7x + 12y)

2. —345x%y*z3 3. (1) 1 (ii) % (i) 1 (iv) 3
(v) =5 (vi) % 4. 16 years, 11 years 5. 130
6. 30 Notes 7. 132, 66

Miscellaneous Problems : Set 1 : 1. (i) 80
(i1) —6 (i) —48 (iv) 25 (v) 8 (vi) —100

2. (i) 15; 675 (ii) 38; 228 (iii) 17; 1683

. 14 13 3

(iv) 8;96 3. (1) 7 (i1) 11 (ii1) 1
4.(1)28 (i) 15 (iii) 36 (iv) 45

(v)16 5.-- 6.(1)77 (ii))25 (iii) %
(iv) 1026 7. (i) j—; (i1) i—g (iii) —8
(iv) % 8- 9.-- 10.-- 11.-- 12.--
13. (1) 55° (i) (90 - @)° (iii) 68°
(iv) (50 +x)° 14. (i) 69° (ii) 133°
(iv) (90 + x)° 15. -- 16. (i) 110°

(3 (7Y
(i) 55° 17.(1) 57 (ii) (5) (i) (5)

(iii) 0°
(ii) 55°

o4 NEDVRRREU I
(1v) (gj 18. (i) 1 (i) 1000 (111) 64
(iv) 16 19.(i) 8a+ 10b —13c
(i1) 21x% —10xy —16y? (iii) 18m — n

@iv)2m — 19n+11p 20.(i))x=—10
(i)y=>5
Multiple choice questions : 1. Incentre

712 3
2.(_j 3.3 45 5.10x3+(5+2)

3
Practice Set 37 : 1. ¥ 240 2. 32 bunches of

feed 3.18 Kg 4.3 24000 5.3 104000

Practice Set 38 : 1. 10 days; 4 days

2.50 pages 3.2 hours; 3 hours 4. 20 days

Practice Set 39 : 1.3 12800; T 16000
2.3 10000; ¥ 24000 3.3 38000;%9120
4.3 147;3 343 5.3 54000;% 15120

Practice Set 40 : 1. 1770

2.325000;% 375000 3.3 14875 4.%3600
5.3 180000

Practice Set41:1.10% 2.3300 3.5 years

4.% 41000 5. (i) T 882, % 5082
(i) T 5000, T 6200 (iii) 2 years, T 8800

(iv) 12000, 10 years (v) X 19200, I 21600

Practice Set 42 : 1. (1) 14 cm; 44 cm
(i1) 14 cm; 88 cm (ii1) 98 cm; 196 cm

(iv) 11.55cm; 23.1 cm 2. 28 cm
3.356320 4. 250 rotations

Practice Set 43 : 1. 240°

2. Names of minor arcs - arc PXQ, arc PR,
arc RY, arc XP, arc XQ, arc QY

Names of major arcs - arc PYQ,

arc PQR, arc RQY, arc XQP, arc QRX
Names of semicircular arcs - arc QPR,

arc QYR 3.250°

Practice Set 44 : 1. 2 times 2. 3 times
33.90m 4.8m
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Practice Set 45 : 1. 144 sqgcm 2. 75 sqcm (ii) (2x+5y)(2x=5y) (iii) (y+2)(y-2)
3.46cm 4. 9times

1 1
i - 3xt—y || 3x—=
Practice Set 46 - 1. 1170 sqcm 2. 8.64 sgem ('V)( ](p j(v)(x 4yj ' y]

3.%2302750 4. 800 tiles; 3200 tiles (v.)( j(x_ 1) (vil) ab(a-1)
5. 156 m; 845 sqgm X

NN . 4 A
Practice Set 47+ 1. (i) 54 sqem (if) 150 sqem /1) 27 (2x0=3x) (IX) S 42)(r-42)
(iii) 311.04 sqm  (iv) 277.44 sqm () 2(x+2y)(x-2y)
(v) 181.5sgm 2. (i) 460 sqcm (ii) 58.8 sqcm  Practice Set 54 : 1. 12.29 mm 2. I 892

(iii) 31.6 sgm (iv) 171 sgcm 3.39.5sqcm 3. 626.6 mm 4. 49.4 kg

4. 6.5 sqm, X 1950 Practice Set 55 : 1.
Practice Set 48 : 1. (i) 25 units  (ii) 40 units gt [ 1ot | 132 | 132 | 124 | 135 | 126 | 13 ] 138 | 139 | 0 | 0
(iii) 15 units 2.26cm 3.16cm 4. 12m LSl fspelo sl
2.
P_ractice Set49: 1. (-i) Yes. (ii) No. (iii) No. People | | 5 ; 4 s | Toul
(iv) No. (v) Yes. (vi) No. Families | | TS ETEEE » ”
2. (1) Yes. (ii) No. (iii) Yes. (iv) No. (v) No. 3
Practice Set 50 : 1. (i) 254° + 60ab +36b° Score | 1 | 2| 3| 4|5 |6 |Tou
ab b Frequency | o | 8 [ 13| 8 | 5 | 4 | 40
(II) _+_+_ (iii) 4p* —12pg +9¢° 4
(iv) x* —4+—2 (V) a’x® +2abxy +b*y° Chapatls | 2 3 4 > Tou
X Children 9 10 8 3 30

. .. 1
(vi) 49m?—s6m-+16 (vii) X" +x+
1 16 1
(viii) @ -2+ 2. 64——+—
a X X 2.5 days 3.312000;% 18000 4.17.6cm
2 ) .
(iii) 9409 (iV) 1010025

Miscellaneous Problems : Set 2 : 1. 4 years

(|||)p pq+q (iv) y2—6+22

Practice Set 51 : 1. (i) x* —»* (ii) 9x* — 6 16
e (2) oo () 9x 25 6. (|) x> =25 (ii) 4a>-169 (iii) 162> —25)°
(iii) 2> -36 (iv) 2—X5 -36 2. (i) 249996 (iv) 4t*-25 7.3.3km

8. 25m; 130 m; ¥ 94500 9. 29 Units;

(i) 9991  (iii) 2484 (iv) 9996
70 Units 10. 384 cm?  11. 73)°2° (55 -2z

Practice Set 52 : ©(i) 3x67xaxaxaxbxb _ _ _
(i) 13%7xxx yxix1 Multiple choice questions : 1. 36 2. 1120

(iii) 2x2x2x3xaxaxbxb 3.1600, ¥ 1000.

(iv) txrxrxsxsxs

Practice Set 53: @(i) (p+¢)(p—q)
104
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