Chapter 19. Statistics

Formulae
1. Mean:

(i) Mean (for ungrouped data) = %E )

where x4, x5, X3, ...,X, are the observations

and n is the total number of observations.
Zf} ’

where xy, Xy, X3, ...,X, are different variates

with frequencies fy, fy, f3, ..., fn Tespectively.
(iii) Mean for continuous distribution.

Let there be n continuous classes, and y; be
the class mark and f; be the frequency of
the ith class, then

mean = %& (Direct method)
Let A be the assumed mean, then

(ii) Mean (for grouped data) =

mean = A+ %{fﬂi, |
whered; =y, - A (Short cut method)

If the classes are of equal size, say c, then

= A+cx§ﬂiﬁ

mean = ;
2f;

where u; = L;é (Step deviation method)

2. Median:
Let n be the total number of observations,
then
median

n+1

2

th observation, if n is odd

.

2 2
2

& th observation -!{E + l)t‘n observation

b

if n is even.



3. Quartiles:

Lower quartile (Q;)

n+1
4 4
E
4

Upper quartile (Q3)

3(n+1)
4

1 th observation, if n is even

Interquartile range = Q; - Q, and
Q-Q

semi interquartile range = =",

th observation, if n is odd

th observation, if n is even

th observation, if n is odd

Formulae Based Questions

Question 1. There are 45 students in a class, in which 15 are girls. The average weight of 15
girls is 45 kg and 30 boys is 52 kg. Find the mean weight in kg of the entire class.

Solution.

Here n; = 15, n, = 30, X; = 45 kg and X, = 52
kg.

nl}_(l +ﬂ2i2 _15 x 45 + 30 x 52 =

A = n; +n; = ]5+3D- kg-
2235
=~ 49:67 kg
Hence, the mean weight of the entire class is
49-67 kg. Ans.

Question 2. A school has 4 sections of Chemistry in class X having 40, 35, 45 and 42 students.
The mean marks obtained in Chemistry test are 50, 60, 55 and 45 respectively for the 4
sections. Determine the overall average of marks per student.



Solution : Here n; = 40, n; = 35, ny = 45, ny = 42,
X; =50, X, = 60, X5 =55 and X, = 45.
X = Xy + 15X, +n3X5 + nyXy
- ny +Ny + N3 +ny

_ 40 x50 +35x60 +45x55 +42x45
- 40 + 35 + 45 + 42

B 2000 + 2100 + 2475 + 1890
- 162
_ 8465
o162
= hr25
Hence, the overall average marks of per
student is 52-25. Ans.
Question 3. Find the mean of 4, 7, 12, 8, 11, 9, 13, 15, 2, 7.
Solution :
Here n =10
and Ix = 4+74+12+8+11+9
+13+15+2+7
Mean X = X
n
88
=10~ 8-8. Ans,

Question 4. Find the mean of first five natural numbers.
Solution : First five natural numbers are

1,2, 3, 4and 5
Hence,
Mean X = e
n
B L+2+3+4+5_1§_3
= 5 ==
X = 3.

Question 5. In X standard, there are three sections A, B and C with 25, 40 and 35 students
respectively. The average marks of section A is 70%, section B is 65% and of section C is 50%.



Find the average marks of the entire X standard.
Solution: Here,n; =25, n; =40, n; =35, X =

?U,fz=&5ﬂﬂdf3=5ﬂ.

Let X denote the average marks of the entire X

standard. Then,
f & nlfl + ngfz + I‘I3Y3
n; +ns+ng
25 x70+40x65 +35x50
B 25+40 £ 35
1750 + 2600 + 1750
a 100
6100 il
= 100 = °!
Hence, the average marks of the entire X
standard is 61%. Ans.

Question 6. The average score of boys in an examination of a school is 71 and of girls is 73.
The averages score of school in that examination is 71.8. Find the ratio of the humber of boys
between number of girls appeared in the examination.

Solution . Let X; and X, be the average scores

of boys and girls respectively and X be the average
of both boys and girls. Then

X, = 71, X, =73, 3(=?1-s.

S n; X; +ny X,
n; +ns
- 1.8 zn;x?l+n1x?3
ny +112

= 718(n; +ny) =271In; + 73n,
=5 0-8n; = 1-2m,
— 8n; = 12n, -

ng 12 3
n n, 8 2
Hence ng:n, = 3:2. Ans.

Question 7. There are 50 students in a class in which 40 are boys and rest are girls. The
average weight of the class is 44 kgs and the average weight of the girls is 40 kgs. Find the



average weight of the boys.
Solution : We have

n = No., of students in a class = 50
n; = No., of boys in a class = 40
n, = No., of girls in a class = 10

1 = Average weight of boys =7
s = Average weight of girls = 40 kgs.

-X—' nlf] + l"lz-x_'z

n; +ny
I P qulﬂinlanxm -
= 50 x 44 = 40X, +400
= 2200 = 40X, + 400
= 40X, = 1800
= X, =45

Hence, the average weight of boys is 45 kgs.

Question 8. From the following numbers find the median:
10, 75, 3, 81, 17, 27, 4, 48, 12, 47, 9, 15.
Solution : On arranging in ascending order
3,4,9,10,12,15,17, 27, 47,48, 75,81
Here, n = 12 which is even

n |th n th
2) term+(2+1] term

Therefore, median = ( 2

' th
+[12—2+ 1) term

12)th

2
= 2 =
_ﬁ'hterm+?ﬂ’lterm

- 2
15+17 32

Median = 16. Ans.

Question 9. The median of the following observation 11, 12, 14, 18, (x + 4), 30, 32, 35, 41
arranged in ascending order is 24. Find x.



Solution :
11, 12, 14, 18, (x + 4), 30, 32, 35, 41
No. of terms are odd (9)

=
o {u] -

2
94+1)th
= | =5~ term
= 5% term
Median = x +4
and Given Median = 24
x+4 = 24
x = 20

Question 10. The median of the following observations arranged in ascending order is 24. Find

X:
11,12, 14, 18, x + 2, x +4, 30, 32, 35, 41.

Solution :

11,12, 14, 18, x + 2, x + 4, 30, 32, 35

n = 10 (even), Median = 24

n | n &
E term + E +1 term
- Median =

2
E Ihtne + E+1 thte
2 et b .
5th te 6th &
Median = rm; ot
24::~<+:-:+:n;+4
2
2x+6 = 24x2
= 2x = 48-6
= 2x = 42
=5 x = 21. Ans.

Question 11. Find the mean, median and mode of the following distribution:
8,10, 7, 6,10,11, 6,13,10



Solution : Arranging the number of in

ascending order 6, 6, 7, 8, 10, 10, 11, 13.
Memf=z’§=§l=9. Ans.

n 9
th
Median = [n er 1] term
th
- (‘EJ = 5th torm
2
' Median = 10. Ans.
Mode = 10 is repeating 3 times
which is highest frequences.

So mode is 10. Ans.

Question 12, Find the median of the following values:
37, 31, 42, 43, 46, 25, 39, 45, 32.
Solutiorr : Arranging the data in ascending
order, we have
25, 31, 32, 37, 39, 42, 45, 46.
Here, the number of observations n = 9(odd)

Median

]

941 |th
Value of (—g——] observation

Value of 5% observation
39,

oA

Ans.

Question 13. Find the mode from the following data:
110,120,130,120,110,140,130,120,140,120.

Solution : Arranging the data in the form of a

frequency table, we have :
Value Tally bars Frequency
110 I 2
120 m 4
130 I 2
140 . I 2

Since the value 120 occurs maximum number
of times i.e., 4. Hence, the modal value is 120. Ans.

Question 14. Find the mode for the following series:
2.5,2.3,2.2,2.2,2.4,2.7,2.7,2.5,2.3, 2.2, 2.6, 2.2.



Solution : Arranging the data in the form of a
frequency table, we have :

Value i Tally bars Frequency |
2:2 1] 4
2:3 il 2
2-4 I 1
2:5 I 2
26 ' 1
2:7 i 2
We see that the value 2-2 has the maximum
frequency i.e., 4.

So, 2-2 is the mode for the given series. Ans.

Question 15. Find out the mode from the following data:

Wages (in ) No. of persons
125 3
175 8
225 21
275 6
325 4
375 2
Solution : Clearly, the value 225 occurs

maximum number of times 5o, the modal wage is
¥ 225. Ans.

Data Based Questions

Question 1. The contents of 100 match box were checked to determine the number of match

sticks they contained.

Number of match sticks Number of boxes
35 ! 6
36 10
37 18
38 25
39 21
40 12
41 8

(i) Calculate correct to one decimal place, the mean number of match sticks per box.
(ii) Determine how many matchsticks would have to be added. To the total contents of the 100
boxes to bring the mean up exactly 39 match sticks.



Solution:

Number of MNumber of
match sticks boxes fix;
(x;) ()
35 6 210
36 10 | 360
a7 .- 18 3 666
38 25 950
39 21 819
40 12 480~
41 8 328 |
2f =100 Xfix; =3813
x; 3813
oy % =100
- = 3813 ~ 381 Ans,

(ii) Now the number of extra sticks to be

added.

Question 2. Find the mean of the following distribution:

3900 - 3813

39 % 100 - 38-13 x 100

=87 Ans,

x 4 6 9 10 | 15
f 5 10 | 10 7 8
Solution : Calculation of Arithmetic Mean :.
X fi _— fixi
4 ‘5 20
6 10 60
9 10 %0
10 7 70
15 8 120°
| N=Xf=40 | Xfx;=360
Mean = X = % = % =9,



Question 3. The mean of the following distribution is 6. Find the value at P:

x 2 | 4 6 10 | P+5
f 3 2 3 1 2
Solution : Calculation of Arithmetic Mean :
X fi fixi 1
2 3 6
4 2 8
& 3 18
10 1 10
P+5 2 2P+ 10
Zfi=11 Bfixi= 2P + 52
We have,
I = 11
Sfx; = 2P+ 52
_ fixi
Mean = Efr
2P + 52
o o
=s 66 = 2P +52
= 2P = 66-52
= 2P = 14
= P =7 Ans,

Question 4. If the mean of the following distribution is 7.5, find the missing frequency ‘f':
Variable : 5 6 7 8 9 10 11 12

Frequency : 20 17 f 10 8 6 7 6

Solution :
Variable | Frequency (f) .
5 20 100
6 17 102
e f 7f
8 10 80
9 <] 72
10 6 60
11 7 i
12 6 i
- Sf=T4+f 563+ 7f
_ i
-
ig - 2230
74+f
555+ 7.5f = 563 + 7f
0.5f = 8



Question 5. Marks obtained by 40 students in a short assessment is given below; where a and
b are two missing data.

Marks No. of Students
P >
6 : a
7 16
8 ) 13
9 | b

If the mean of the distribution is 7-2 find a & b.

Solution :
Marks (x) | INo- of Students |- f
y 2l ==
5 6 30
3] i ba
7 16 112
] 13 104
9 b 9b
Total | Sf=35+a+b | Xfc=246+6a+9b
MNow, Yf=40
[S+a+b = 40
a+b'=5 (1)
and X = %— u
246 + ba + 9b
g
= fa + 9b + 246 = 288
= ) ba+9b = 42
= 2a+3bh = 14 42)

1,b=4 Ans

From (1) and (2), a



Question 6. Find the mean of the following distribution:

x

f

10
7

30

8

50

70 89

10

15 10

Solution : Calculation of Mean ;

5
10
30
50

70

fi

fixi

70
240
500

1050

Question 7. Find the mean of the following distribution:

0=10{ 10 =20 40-50

Class 20-307 30-40

interval
Frequency
Solution :

10 12

Frequency | Mid value

X

5

15
25
35
45




Question 8. Find the mean of the following frequency distribution:

Class Interval Frequency
0—50 4
50 — 100 B
100 — 150 16
150 — 200 13
200 — 250
250 — 300
Solution :
Class - Interval |  (x) N (fx)
0—50 25 4 100
50 — 100 75 B 600
100 — 150 125 16 2,000
150 — 200 175 13 2,275
200 — 250 225 i) 1,350
250 — 300 275 3 B25
3f=50 | 3fr=7,150
Ifx
Mean = 3F
_ 7150
Sl
= 143 . Ans.

Question 9. Find the Median of the following data:
(i) 12,17, 3,14, 6, 9,8,15,20
(i) 2,10,9,9,5,2,3,7,11,15.
Solution : (i) Arranging the data in ascending
order, we get
3,6,8,9,12, 14,15 17,20

Here, n=29 (ﬂdd}
Hence,
th
Median = ’“2’*1 item
_[o+1)",
= | itemn
= sthitem =12, Ans.
(ii) Arranging the data in ascending order, we
get
2,2.3,57.9910 11,15
Here n = 10 (Even)
So, Median
th
n |th n
[EJ s [? 1] e
¥ 2
th
10 10
[“i*') term + [2 + IJ term
' 2 .
_ 5% term + 6 term
- > -
LD Aiis.



Question 10. Find the Median of the following distribution:

x 3 | 5§

10

12

8

15

-

6

10

8

7

Solution : Arranging the terms in ascending
order and preparing the cumulative frequency

table :
X f cf
3 2 2
5 4 6
8 8 { 14
10 6 20
12 10 30
15 7 37

Here, n = 37 which is odd.

" So

Median=(

]

= 19th term

Hence, Median is the value of the 19th term =

10.

Question 11. Find the mode and median of the following frequency distribution:

Ans.

x [ 10 [ 11 | 12 | 13 | 4] 15
f 1 4 7 | b | 9 3
Solution
x | f cf.
10 1 1
11 4 5
12 7 . 12
13 5 l 17
14 9 26
15 3 29
= Mode = 14 '
(Since 14 has highest frequency)
Now, n = 29 (odd)
; n+1\t
Median = 3 value
29 + 1] th
= 2 value
= 15thvalue =13  Ans.

Question 12, Calculate the median of the following distribution:



Weight (in nearest kg.) Mo. of students
46 7
48 5
50 8
52 12
53 10
54 _ 2
55 1.

Solution: The given variates (weights of students) are already in ascending order. We
construct the cumulative frequency table as under:

Variate Frequency Cumulative
(weight) {No. of frequency
i Students)

46 7 7

48 5 12

50 8 20

52 E 12 32

53 ' 10 42

54 4t

55 1 45
Here, n = 45, which is odd.

Median = i ; : th observation

= 231 pbservation =52.
(" All observation from 215t to 32" are equal,
each = 52). Ans,

Question 13. Obtain the median for the following frequency distribution:

x: |[1]2|3ra|[s5]|6|7]|8]9
f: |8 10|11 16| 20{25]15] 9| 6
Solution : Calculation of Median
x f cof )
1 | 8. 8
2 ! 10 18
3 . 11 29
4 ' 16 45
5 20 65
6 25 90
7 15 105
8 9 . 114
9 6 5 120
N =120
N
Here,, N = 120, so, == 6.
: L2

The cumulative frequency just greater than %

i.e., 60 is 65. The value of the variate’ correspond-
ing to 65 is 5. Hence, median = 5. Ans.

Question 14. Calculate the median of the following distribution:



No. of gpals 0 |1 |2 (3 |4 |5
No.ofmatches |2 |4 |7 (6 |8 |3

Solution : The given variates (no. of goals) are
already in ascending order. We construct the
cumulative frequency table as under :

Variate Frequency Cumulative
(No. of (No. of frequency
goals) matches)
0 2 2
1 4 6
2 7 13
3 6 19
4 8 27
5 '3 30
Here, n = 30, which is even.
- Median
% th observation +E,!i +1 Jﬂ'ﬁ observation
= — S 2
_ 15th observation + 16th observation
- 2
4
= E'T‘?' = Ans,
("." All observation form 14th to 19th are equal,
each = 3).

Question 15. The following table gives the wages of worker in a factory:

Wages in T 45-50 50-55 55-60 | 60-65 65-70 70-75 75-80
No. of Warker's 5 8 30 | 25 | 14 12 6
Calculate the mean by the short cut method.
Solution :
Clacs Tl Frequency |  Observation d=%-A fd,
E fo.. | tmidvabiels, ,
4550 5 475 -15 ~75
50—55 8 52-5 -10 - 80
55—60 30 575 -5 =150
60—65 25 62-5=A 0 0
65—70 14 - 675 5 70
70—75 12 72:5 10 120
75—80 | 6 775 15 90
| 2f; =100 Tfd;=—25
MeanX = A+ B%f
= 625+ == = 62-25. Ans.

100




Question 16. The following table shows the weight of 12 students:

Weight in kg. __"_wﬁf_ ] 70 | 72 73 75
Number of students . 4 3 J 2 2 1
Find the Mean weight. ;
Solution : Let the assumed mean be A = 72. Calculation of Mean :
Weight in kgs. Number of students (f) | di=x-A=x-72 | fdi |
67 ' 4 | -5 ! -20
70 3 , -2 | -6
72 2 1 0 1- 0
73 2 ' 1 | 2
75 1 3 | 3
3 _ 13 S _ S ;
N =Ef,= 12 1 | Zfidi =-21
We have, N =1LE=fdi=-21,A=72
" Mean = A % (Bfid))
-21 7 28B-7 281
= ?2-&(12- J=?2—5= n =T=?Dr.25kg5.
Mean weight = 70-25 kgs. Ans.
Question 17. Find the mean wage of a worker from the following data:
Wages (In %) 1400 | 1450 | 1500 | 1550 | 1600 | 1650 | 1700 |
Number of workers 15 20 18 27 15 3 2
Solution. Let the assumed mean be A = 1550. Thus
Wages (In ¥) x; Number of workers (f;) } d; = x; - 1550 i
o e o R R i el L
1400 15 | ~150 ~ 2250
1450 20 ; - 100 — 2000
1500 1877~ ! -50 —900
A = 1550 27 ! 0 0
1600 15 ' 50 750
1650 3 100 300
1700 | 2 o s 300
. =f; = 100 ; Efid; = - 3800
Mean Wageg = A+ %E‘if = [1;550 - 3&?;{] )ﬁ ],SED -38= T 1,512 Ans.



Question 18. The marks obtained by a set of students in an examination all given below:

Marks - 5 | 10 | 15 20 | S
Number of students 6 | 1 | 6 12 | x ' 4
Given that the mean marks of the set of students is 18, Calculate the numerical value of x.
Solution ; Calculation of Mean :
Marks (x) Number of students (f) o =
5 C B 30
10 4 40
15 6 a0
20 12 240
25 M 25x
30 i . 4 120 )
if=32+x Zfx =520 + 25x
Mean =
2f
_ 520 + 25x
T 32+x
= 576 + 1Bx = 520+ 25x
= = 56
= = 8.
Queg_tion 19. Find the mean of the foIIowillg distribution by step deviation method:
Class interva_l . 20—30 30—40 40—50 Eﬂ——ﬁﬂ 60—70 _?ﬂ—rﬂl} |
Frequency 10 6 8 12 5 9
Solution ;
ClL f X" mid values = x%q fu.
2030 T 25 % -30
3040 [ 35 -2 =12
40—50 8 45 -1 -8
S0—60 12 55=A 0 0
a0—70 5 65 1 5
70—80 9 75 2 i 18
Here, A = Assumed mean = 55
h =10
Mean (X) = A+ m xh
(X) Y
(=27)
a =
= 55+ =0 x 10
= 55-54=496 Ans,




Question 20. Helping the step deviation method find the arithmetic mean of the distribution:

Variate (x) 5 10 15 20 25 30 35 40 45 | 50
?requmc}' g 20 | 43 75 67 i S 45 39 9 8 6
Solution : Let the assumed Mean be A = 25 and h = 5.
e | Frequencies | Deviation .- 5 | %
’ f; di=x;-25 5
5 20 | -2 - = —80
10 43 -15 -3 ; -129
15 75 =10 -2 —150
20 67 -5 -1 - 67
A=25 72 0 0 0
30 45 5 1 45
35 39 10 2 78
40 9 . 15 3 27
45 | 8 20 d 32
50 R 25 5 30,
N=3f=384 | Tfu; = - 214
We have, N = 384, A=25 h=5and Efu; =-214

 Mean(X) = A+h [lﬁzﬁﬂa)

‘25+54x[%)

25-2.786
22-214,

Question 21. The weights of 50 apples were recorded as given below. Calculate the mean
weight, to the nearest gram. by the Step Deviation Method.

Weights in grams ) No. of apples
BO—E85 5
85—90 B
90—95 10
95—100 12

100—105
105—110 4
110—115 3




Solution:

weglrgnh; o . No. of apples x; x-A u; = % _5- 2 f’,u,-
80—85 | 5 825 _15 _3 —15
85—90 8 87-5 -10 = -16
90—95 10 92-5 -5 -1 -10
95—100 12 (97:5)A 0 0 0
100—105 8 o 102:5 5 1 8
105—110 4 1075 10 2 8
110—115 3 -112:5 15 3 5. |

T m-w T T 16
A =975, Xf, =50, Zfu; =~ 16, h=5.
Mean (X) = A+%‘}?xh=9{l-5+:s}3&x5 =95.9 Ans.

Question 22, A frequency distribution of the life times of 400 T.V., picture tubes leased in tube

company is given below. Find the average life of tube:

Life fime (in hs)
300399
400 - 499
500 — 599
600 — 699
700 - 799
500 - 899
900,999
1000 - 1099
1100 - 1199

-

Number of tubes

14
46

58
76
68
62
48

22
6

Solution: Here, the class-intervals are formed by exclusive method. If we make the series an
inclusive one the mid-values remain same. So, there is no need to convert the series.




Let the assumed mean be A = 749-5'and h = 100.

Calculation of Mean
l xi—A
Life time Frequency | Mid-values |d;=x—A. L T fiu
(in hrs) (f;) (x;) = x;— 7495 _ xi—7495
100
300 - 399 14 3495 — 400 —4 _56
400 — 499 46 4495 ~300 -3 -138
500-599 | 58 5495 -200 - -116
600-699 | 76 6495 - 100 | -1 ~76
700-799 | 68 A=749-5 0 | 0 0
800 — 899 62 849-5 100 | 1 62
900 — 999 48 . 949-5 200 2 96
1000 — 1099 22 1049-5 . 300 3 66
1100 - 1199 6 1149-5 400 4 24
N = £f; = 400 Tfu;=-138
Here, N = 400, A = 7495, h = 100 and Zfiu; =— 138
X = A+ % Efu;
— X = 7495+ 100 x ['*Ea )= 7495 — % = 7495 - 345 = 715.

Hence, the average life time af a tube is 715 hours.

Question 23. (i) Using step-deviation method, calculate the mean marks of the following
distribution, (ii) State the modal class.

Class interval 50-55 | 55-60 | 60-65 | 65-70 | 70-75 | 75-80 | 80-85 | 85-90
Frequency 5 | 20 0 | 10 | 9 6 12 8
Solution : (i)

1 f x | - i:‘:l fou
50-55 5 52:5 “ B ~15
55-60 20 57-5 -2 - 40
6065 10 62:5 -1 : =M
65-70 10 675 A=675 | 0 0
70-75 9 725 i 1 9
7580 6 775 2 12
80-85 12 825 3 36
85-90 8 875 4 32

=80 | Y u=24
Mean (X) = A+E£f“ x i [i = length of C-I]

(ii)

24
80

Modal class = 55-60

675+ —wh=675+15 =69

Ans.

Ans,




Question 24. Calculate the mean of the distribution given below using the short cut method.

Marks 11-20 | 21-30 | 3140 | 41-50 | 51-60 | 61-70 | 71-80
No.ofstudents| 2 | 6 | 10 | 12 | 9 | 7 | 4
Solution : ’
Class dam | -
Interval | . Interval No.of | =i Aj =455 fidi
{Inclusive (Exclusive | Students (f;) d]=x-455 2
form) . form)
11—20 10-5-20-5 2 155 =30 - 60
21—30 _ 20-5-30-5 & 255 =20 =120 - 280
31—40 r 30-5-40-5 10 355 -10 - 100
41—50 | _.405-505 12 455 i -
51—60 50-5 - 60-5 9 555 10 an
61—70 60-5 - 705 7 655 20 140 } 350
71—80 70-5-805 | 3 755 30 120
AP = Eﬁd‘-_—m# _
Assumed mean (Ai) = 455
Lfi = 50, Zfidj = 70.
. Zfidi
. Mean = Ai+ —Sf;_
“= 455+ g
VhASE 1= 469, Ans.
Question 25. A studyﬂ of the 'yield of 150 tomato plants, resulted in the record:
Tomatoes per Plant 1-5 6-10 11-15 16 - 20 21-25
Number of Plants - 20 50 46 22 12 i
(i)  Calculate the mean of the number of tomatoes per plant.
(ii) Name the modal class. _
(iiiy What is the frequency of the class preceding the modal class ?
Solution : (i)
Tomatoes per Plant Mid-Point (x) Number of Plants (f) | fx
e 3 20 ‘ 60
6-=10 8 50 400
11-15 13 46 598
16-20 18 ! 22 396
21-25 23 ‘ 12 276
Total ', 150 1730
: Meanm‘%=% =%=11~53. y

(ii) The modal class is 6 - 10. |
(iii) The frequency of the class preceding the modal class is 20.

§fE




Question 26. For the following frequency distribution find:
(i) Lower quartile

(ii) Upper quartile

(iii) Inter quartile range

(iv) Semi-inter quartile range.

x 1 2 3 4 5 6 _ z
Fl3]l5]|9|15/2| 16|12
Solution :
x f Cumulative
frequency
1 3 = 3
i 5 8
3 9 17
4 15 32
5 20 52
) 16 68
_ g 10 78
8 2 80
n =80
(i) Lower quartile
th
(1) = The value of & J observation
80 th
= The value of (I) observation
= The value of 20th observation
O =4 : Ans.
(ii) Upper quartile x
(Q3) = The value of (%;1 J observation
th
= The value uf(%-i-@) observation
= The value of 60t pbservation
Q3 = B. Ans.
(iii) Inter quartile range
= Q3-(
= h-4
= 2 _ Ans,
(iv) Semi-quartile rang 7
_ G-
B 2
2
" 1 Ans.

Prove the Following



Question 1. If the mean of n cbservations ax,
aXy, AX3,....AX, is aX , show that

(ax; —aX )+ (axg - aX ) + ... (ax, —aX) = 0.
Solution : We have

— axy+ax;+ ... +ax,
B

= ax; +ax;+ ... +ur,:=n{a}f_} ...(1)

Now (ax; —aX ) + (ax; —aX ) + ... + (ax,—aX)

= (axy + ax, + ... bax,) - (@X +aX + ... +aX
n -times)

=X - n(aX ) =0. [Using (i)]

Hence proved.

Question 2. The Mean of n observations x;,

Koiioss X isX. If (a - b) is added to each of the
observation, show that the mean of the new set of

observations is X + (a —b).
Solution : We have
-_— E_]_ + X2 z Ve +_£f {[}

Let X be the meanof x; + (a—b), x, + (a=b),...,
x, + (@ —b). Then
z at@-bl+ [+ (@=b)] + ...+ [x, + (a = b)]

H
X tx+ ... +x, +nla-b)
= H
_ntnt..tx, na-b
H H

=X 4+(a—b). [Using(i)]  Hence proved.

Graphical Depiction

Question 1. Marks obtained by 200 students in an examination are given below :

Marks 0-10 | 10-20 | 20-30 | 30-40 | 40-50

50-60

60-70

70-80

80-90

90-100 |

Frequency 5 11 10 | 20

37

40

29

14

6

students on the other axis. Using the graph, determine:

(i) The median marks

(ii) The number of students who failed if minimum marks required to pass is 40.

(iii) If scoring 85 and more marks is considered as grade one, find the number of students who

secured grade one in the examination.

Draw an ogive for the given distribution taking 2 cm = 10 marks on one axis and 2 cm = 20



Solution :

On graph

Marks | 0-10 | 10-20 | 20-30 | 3040 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100
~ | B 11 28 | 7 | 40 | 29 | 14 | 6

“of 5 | 16 74 | 111 | 151 | 180 | 194 | 200

th th
@ Median = (;) & —(32”—) b
= 100th obv,
- = 57
LY
(ii) MNo. of students who failed = 46

(iif) MNo. of students who secured grade one =200 - 188 =12

Question 2. Draw a histogram from the following frequency distribution and find the mode
from the graph:




Class 05 5-10 i 10-15 15-20 20-25 25-30
Frequency [ 2 5 ii 18 14 8 5
Solution :
. Y+ = H T = [ J.” 3
% l ] i "E‘ CEEH
e
S e n
— b1 = .:. w .-:- A wi'\.t.-u\. g ..Ir- .' . I
BE R Sesomal H = m
20 Siceasdceneas -
L - : =
Seili=sa=cassssss i
Ema A :
10 . g ! u
F-HH HH = HHH '
B — R
0= mmel) e 420 -+ Ay
T _Hndu= 13.6 (approx) H
Mode = 136

Question 3. The marks obtained by 200 students in an examination are given below:

Marks Number of students
0-10 5
10-20 - 10
20-30 11
30-40 20
40-50 = 7
50 -60 38
= 60-70 40
70 - 80 29
80 - 90 ’ 14
90— 100 i &)

Using a graph paper, draw an Ogive for the above distribution. Use your Ogive to estimate:
(i) the median; (ii) the lower quartile;

(iii) the number of students who obtained more than 80% marks in the examination and
(iv) the number of students who did not pass, if the pass percentage was 35.

Use the scale as 2 cm = 10 marks on one axis and 2 cm = 20 students on the other axis.



Solution :

Less than ! C.E F Points
BEE- e ¢ : . =
20 | 15 | (20, 15)
30 | 2 (30, 26)
40 46 | (40, 46)
s0 ° 73 | (50, 73)
60 111 i (60, 111)
70 I~ - 151 | (70, 151)
80 : 180 | (80, 180)
90 | 194 | (90, 194)
100 | 200 | (100, 200)
1 (i) Medianz?zzgﬂ
-E :; = 100 — On seing the corresponding value.
ﬂms 10 Median = 57
z g{' (i) Q= 3=
;3 = 50 — On seing the corresponding value. = 38
0= 6[! 20.80 g 100 (iii) 200 - 180 = 20 students
Marks —» fiv) 38 students did not pass.
Question 4. The following table give the marks scored by students in an examination:
Maks | 0-5 | 5-10 [ 10-15 | 15-20 | 20-25 | 25-30 | 20-35 | 55-40
‘| No.ofstudents | 3 | 7 15 24 16 8 | 5 2

(i) Find the modal group.
(i) Which group has the least frequency ?

Solution: (i) 15 - 20 is the modal group.
(ii) The group 35 - 40 has the least frequency.



Questions 5. The monthly income of a group of 320 employees in a company is given below:

Monthly Income No of Emp]o:ge?zs
6000-7000 B 20
70008000 45
8000-9000 65
S000-10000 a5

1000011000 &l
1100012000 30
12000-13000 | 5

Draw an ogive of the given distribution on a graph sheet taking 2 cm = Rs. 1000 on one axis
and 2 cm = 50 employees on the other axis. From the graph determine:

(i) the median wage

(ii) the number of employees whose income is below Rs. 8,500.

(iii) If the salary of a senior employee is above Rs. 11,500, find the number of senior employees
in the company.

(iv) the upper quartile.

Solution :
Monthly I No. of Employees | ef )

6000-7000 20 | 20
:mmqsmu‘ ' 45 | 65
8000-9000 65 130
900010000 95 ‘ 225
1000011000 - 60 285
1100012000 30 ‘ 315
1200013000 | 5 320

B [ 11

5 12000,3 5)

Rt 7

200 , (13000,320)

o i 5},%3\@

ias (9000,134)
150 e i it 4
o
100 (P
i = - _,.dir’ >
A
-

. 600D T000 8000 9000 10000 11000 12000 13000



(i) From the graph, the median wage = 160-5 (appro.)
(ii) The number of employees whose income is below ¥ 8500 = 90 (appro.)
(iii) The number of senior employees whose salary is above T 11500 =20 (appro.)

(iv) The upper quartile Q3 = 240 (appro.)

Question 6. Attempt this question on graph paper. Marks obtained by 200 students in
examination are given below:

Marks

]
]
i
1
H

0-10

10-20

20-30

3040

40-50 | 50-60

60-70 | F0-80 |

80 -90

MNao. of

students |

B

10

14

21

25

3

36 | 27

16

Draw an ogive for the given distribution taking 2 cm = 10 makrs on one axis and 2 cm = 20
students on the other axis.
From the graph find:
(i) the median
(ii) the upper quartile
(iii) number of student scoring above 65 marks.
(iv) If to students qualify for merit scholarship, find the minimum marks required to qualify.

Solution : A
Marks No. of Students c.f. Points
0-10 5 5 (10, 5)
10=20 10 15 {20,15)
20-30 14 29 (30, 29)
3040 21 50 (40, 50)
40-50 25 75 (50, 75)
50-60 34 109 (60, 109)
670 36 145 (70, 145)
7080 27 172 (80, 172)
80-90 16 188 (90, 188)
90-100 | 200 (100, 200)
n =200
Y
L
ﬂﬂ::":
191 |
180111
160;
150 =5+
T 14005
126 :
120 RS
E 10041k
[ HEH
S sofik
=
ook
40
204 e
T




(i) Let A be the point on y - ams represenhng frequency
Here, # (no. of students) = 200 (even)

. 1t \th
Median = (E)

(o

2

100th term
57-5
3n

(ii) Upper quartile jr

1

From the graph 100t term

3 = 2004h
4

%D = 150th term

72

72

No. of students scoring above 65 marks

Total No. of students — No. of students scoring = 65 marks
200 -126

74 (approx.)

term

From graph 150th term

The upper quartile

by LE

(iv) From the above diagtam: we observe the students from 191 to 200 qualify for merit scholarship.
The student who qualifies for merit scholarship scores more than 91 marks.

The minimum marks required to qualify for merit scholarship oo
= 92 (approx.) Ans.

Question 7. The marks of 200 students in a
teést were recorded as follows :

‘Marks % No. of students
10-19 3
20-29 11
30-39 20

© 40-49 46
50 - 59 57
60 - 69 37
70 - 79 15
80 - 89 7

Draw the cumulative frequency table.
Draw an ogive and use it to find :
(i) The median = °

+ (ii) The number of students who scored more
than 35% marks. 4

Solution : The given frequency distribution is
discontinuous, to convert it into continuous
distribution.



Adjustment factor = —2[}';—19 = (5.
Cumulative (continuous) frequency table for

the given data is :

Marks % (Classes|  Marks % Frequency | Cumulative
before (Classes after frequency
adjustment) adjustment)

10-19 95-19-5 7 7
20-29 19-5-295 11 18
30 -39 295395 20 - 38
40 - 49 39-5-495 46 84
50 -59 49-5 - 59-5 57 141
60 — 69 59-5-69-5 37 . 178
70-79 69-5-79-5 15 193
B0 -89 79-5 - B89-5 7 . 200

Take 1 cm along X-axis = 10% marks and 1 cm
along Y-axis = 25 students.

Plot the points (19-5, 7), (29-5-18), (39-5-38),
(49-5-141), (69-5-178), (9-5-193), (89-5-200) and
(9-5-0) join these points by a free hand drawing.

The required ogive is drawn in the figure given
below :

i- FETI T BRI Al R EEEL TR
i Scale ;- 1 om = 10 Marks on X-Aus |
. 1 cm = 20 Marks on Y-Axis 3

(i) To find the median : Let A be a point on
Y-axis representing frequency

[ emp o e

1
E{lm +101)
100-5.

-



Through A draw a horizontal line to meet the
ogive at P. Through P draw a vertical line to meet
X-axis at M. The abscissae of point M represents
52%.

. The required median = 52%. Ans.

(ii) Let the point B on X-axis represent 357
marks. Through B draw a vertical line to meet the
ogive at Q. Through Q draw a horizontal line to
meet Y-axis at C. The ordinate of the point C
represents 28 students on Y -axis.

. The number of students who scored more
than 35% marks = total no. of students — no. of
students who scored = 35%

= 200-28
= 172. Ans.

Question 8. Use graph paper for this question.
The table given below shows the monthly wages of some factory workers.

(i) Using the table, calculate the cumulative
frequency of workers.

(i) Draw the cumulative frequency curve.
Use 2 cm = ¥ 500, starting the origin at ¥ 6,500

on X-axis, and 2 cm = 100 worker at they Y-axis.

(i) Use your graph to write .down the
median wages in ¥.

Wages it T | No. of Cumulative
(Class) workers frequency f (x)
(frequency)
Emﬂ;m ! 10 R —
7000—7500 | 18 | -
7500—8000 22 —
BOOD—8500 25 —
8500—9000 | 17 i —
9000—9500 10 ' 3
9500—10000 8 —
Solution : (i)
Wages in ¥ No. of Cumulative

(Class) workers frequency f (x).

- (frequedcy) o
6500—7000 | 10 | 10
70007500 18 28
7500—8000 22 | 50
B000—8500 25 75
8500—2000 | 17 92
SO00—9500 10 102
9500—10000 | 8 110




(i) Plot the points (6500, 0), (7000, 10), (7500,
28), (8000, 50), (8500, 75), {9000, 92), (9500, 102),
(10000, 110) and join them by a free hand curve.

T mab EEE
T - '1[%0.11&?::‘
(9500 EEsEs
: e
T (B000.50) M s AR s
'=.§. R RERE i it E_______ HHH
il s
il it i i s
B
ai3s 0 ot e
: "L :l e n LEREER:
b i
mad o

(iii) Here, N = 110
To find the median we shall comstruct a
horizontal line at cumulative frequency

N 110
22: 2 :55_

intersecting the ogive at (8100, 55)
Hence, median wages = ¥ 8100. " ‘Ans.

Question 9. Following table present educational level (middle stage) of females in Arunachal
pradesh according to 1981 census:

Age group Number of females
(to the nearest ten)
10-14 300
15-19 i 980
20-24 800
25-29 380
30-34 290

Draw a histogram to represent the above data.

Solution : Let us convert the given class
intervals into continuous class intervals. Then the
given frequency distribution takes the form :

Age group Number of females
(to the nearest ten)
9.5 - 145 | 300
14:5-19-5 r 980
19-5 - 24-5 800
24-5 - 29-5 380
29-5-.34-5 | 290




s

a

=
T

:

&
s

s
2

Number of Females ——»

:

.
-

0]9.5 145 195 245 205 345 x
Age Group ———>»

Question 10. Distribution of height in cm of 100 people is given below:

Class interval (cm) Frequency
145155 3
155 - 165 Sh = 35
165 - 175 25
! 175-185 15
185 - 195 20
195 - 205 2

Draw a histogram to represent the above data.

Solution :

i I8 (1n Cm) of 100 Persons, :

o !Emﬁiﬁi 18508 [EEEIEE"E



Question 11. The time taken, in seconds, to solve a problem for each of 25 persons is as
follows:

16 20 | 26 27 28
30 | 33 | 37 38 40
42 | 43 46 46 47 |

48 49 | 50 | 53 58

59 60 64 52 | 20

(i) Construct a frequency distribution for these
data using a class internal of 10 seconds.

(ii) In a school the weekly pocket money of 50
students is as follow's :

Weekly pocket money No. of student
®)
4050 2
59 - 60 8
60 =70 12
70 - 80 14
- 80-90 8
90 - 100 6

Draw a histogram and a frequency polygon on
the same graph. Find mode from the graph.

Solution : (i) Frequency table

Time Tally marks Frequency
(in seconds)
10-20 I
20 =30 W
30 - 40 1111

40 - 50 Wl
50 - 60 | ‘

(RS Y. R S

60 - 70 |

Histogram representing the time taken in
seconds, to solve. A problem for each of 25
persons.

S Y R HISTOGRAM REPRESENTING i
B THE TIME TAKEN IN SECONDS TO SOLVE |
88 PROBLEM FOR EACH OF 25 PERSON 5

R T
ERE Ty me (in second)




(i) Frequency distribution table is

Weekly pocket| Class |No. of Students
money (in ¥) | Marks

40-50 45
.- 5060 55
60-70 65 12
7080 | 75 14
8090 | 85 8
90-100 95 6

Draw the histogram and frequency polygon on
_ the graph.

e

14
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Now, in the highest rectangle, draw two
straight line AB and CD from the corners of

the rectangle on either sides of the highest
rectangle to opposite corners of the highest
rectangle. They intersect P. Draw PR X-axis,
then abscissa of the point prepresents ¥ 72-5.

Hence, the required mode is ¥ 72-5. Ans.

Question 12. Using a graph paper, drawn an Ogive for the following distribution which shows a
record of the weight in kilograms of 200 students.



Weight Frequency
40 - 45 5
45 - 50 17
50 - 55 22
55-60 45
60 - 65 51
65-70 31
70-75 20
75-80 9~

Use your ogive to estimate the following :

(i) The percentage of students weighing 55
kg or more.

{ii) The weight above which the heaviest 30%
of the students fall.

(iii) The number of students who are :
(1) under-weight and

(2) over-weight, if 5570 kg is considered
as standard weight.

Solution :

Weight |  Frequency | ef
4045 5 ' 5
45-50 17 2
50-55 22 5 | 44
55-60 45 .I B9
6065 51 ! 140
65-70 31 Jl 171
70-75 20 | 4
7580 9 f 200

(i) Number of student wcighing‘ 55 kg or
more =200 - 44 = 156
156 x 100
200

= 78% - Ans.

-. Percentage



(ii) 30% of 200 = 60
. Heaviest wt. (least) = wt. of 200 — 60
= 140th student
= 65 kg or more  Ans.

(iii) From ogive c.f. against 55.70 kg

= 45
(1) iumber of under wt. shsdents
= 44 Ans.
(2) number of over wt. students '~
= 200 - 44
= 156 Ans.

Question 13. Draw a histogram and frequency polygon to represent the following data (on the
same scale) which shows the monthly cost of living index of a city in a period of 2 years:

Cost of living Index | Number of months '
440 - 460 ' 2
460 — 480 4
480 - 500 3
500 - 520 5
520540 3
540 - 560 =] % 2
560 - 580 1
580-600 s 4 i
Total o 24




Solution : Histogram and frequency polygon
representing the cost of living index of city in a
period of 2 years :

130 480 460 40 300 520 SiY 61 B0 G £ Ab

88 Cost of Living ledex —

Question 14. Draw the histogram for the following frequency distribution and hence estimate
the mode for the distribution.

Class | Frequency |
0-5 )
5-10 | i
10-15 18
15-20 10
20-25
25-30
Total 24
Solution :
i i
2050
186
16EH
14 = . i
e
'"] ;:Ej::
BEE
&
4H _
¢ = o [ S

5 10 [15 20 25 30 35
L3 Mode = 12.5

Question. 15. The frequency distribution of scores obtained by 230 candidates in a medical
entrance test is as ahead:



W

C.

.Cost of living Index | Number-of Months

400-450 | 20
450 - 500 " 35
500 <550 40
550 - 600 32
600 — 650 24
650 - 700 ' 27
700-750 18
750 — 800 34

Total 230

Draw a cummulative polygon (ogive) to

represent the above data.

Solution : The cummulative frequency table for

the given frequency tableas given below :

Interval Frequency | Cummulative
(score) Frequency
400 - 450 20 | 20
450-500 | 35 55
500-550 | 40 95
550-600 | 32 127
600 - 650 24 151
650 — 700 27 178
700 — 750 18 19
750 - 800 34 230

Ogive representing the scores obtained by 230

candidates in a medical entrance test.

240F
200
160}
120} -
8O

. 40r

Al (B00;230)




Question 16. Draw a histogram to represent the following data:

Pocket money in ¥ No. of Students
150-200 . . 10
200 =250 [ 5
250 =300 I 7 )
300 - 350 | 4
350 - 400 ‘ 3
Solution :
g v“w\_;‘ ;-"_-";,i:HHHI&H:-'IIHHH-I-.‘!:.!!.‘[! !‘E‘.!iE
= at x-axls 10 divs = 50 units £
1{.: 5% - at y-axis 5 divs =1 unit
::=:ﬂh - - 4 =t
s .
S S :
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45 b af - :
1S Iy -t :
”.i. £ ik

Question 17. Use graph paper for this question. The following table shows the weights in gm
of a sample of 100 potatoes taken from a large consignment:

Weight (gms) Frequency
50 -60 8
60 -70 10
70 - 80 12
80-90 16
G0 -100 18
100 - 110 14
110 -120 ! 12
120 -130 10

(i) Calculate the cumulative frequencies.

(ii) Draw the cummulative frequency curve
and from it determine the median weights of
the potatoes.



Solution : (i) The cummulative frequencies
table is :

Weight (gm) | Numberof | Cummulative
I potatoes (f) Frequency
M - 60 8 8
60 -70 10 18
70 - 80 12 30
BO - 90 16 46
90 -100 18 64
100 - 110 14 73
110 - 120 12 90
120 - 130 10 100

(ii) Plotting the points (60, 8), (70,18}, (88, 30),
(90, 46), (100, 64), (110, 78), (120, 90), (130, 100) and
joining them by a free hand we get cummulative
frequency curve as shown the figure. To complete
it, we join the curve to the point (lower limit of the
lowest class, 50) i.e., (50, 0).

EAHRE HHEH 3 T TR AT THH
SHEHAR Y S On x-—axis TR B
Et : : i}i;;?_2’§r!‘!f.,=r_10,unim fiHiain -
- On y=-axis L HEEE
: i 2cm = 5 units
t Tk 1!
© :
oo l
e TEfH
::_._,q L t
EBEH EaHRa
Efzﬁ;' 1l I TS
T s e
‘*H‘ H' - i B H o
HiH0 L5060 00 HH100H1X
i 1k ixE iEE RS daitd T S
IR H ;
. P n 100
The positive of median is given by 5 ==~ = 50.

On vertical axis form the mark &f 50. Draw the
horizontal line cutting the curve at a point for
which the abscissa is 92 gms. Which is the value of
the median. Ans.

Question 18. Attempt this question on a graph paper. The table shows the distribution of
marks gained by a group of 400 students in an examination:



Marks less than No. of Students
10 5
20 10
30 30
40 60
50 105
60 180
70 270
80 355
a0 390

100 400

Ll

Using a scale of 2 em to represents 10 marks
and 2 cm to represent 50 students, plot these
values and draw a smooth curve through the

points,

Estimate for the graph (i) the median mark,
(i1) the quartile marks.

Solution : By plotting the points (10, 5), (20,
10), (30, 30), (40, 60), (50, 105), (60, 180), (70, 270),
(80, 355), (90, 390) and (100, 400), we get the ogive
for the given frequency table, as shown in the
figure. - '

Scale : 2 cm to represents 10 marks

2 cm to represent 50 students.
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(i) To find the median, we shall draw a

horizontal line at c.f. =I: = ig? = 200. Intersecting
the ogive at the point (200, 63).
Hence the median is 63. Ans.
(il) To find the lower quartile, we shall

construct a horizontal line at c.f {: = 4-30 = 100,

intersecting the ogive at the point (49, 100). Hence,
3N 3 =400

49 is the lower line at c.f.-4- - 300.
Intersecting the ogive at the point (300; 72). Hence,
the upper quartile mark is 72. Ans.
Question 19. A Mathematics aptitude test of 50 students was recorded as follows:
Marks No. of Students
50-60 i 4
60-70 8
70-80 14
80-90 19
90-100 5
Draw a histogram for the above data using a
graph paper and locate the mode.
Solution : From the graph the mode of given
data =825
i Y T
e ;
Ei—. 1. e T
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Question 20. The daily wages of 160 workers in a building project are given below:

Wages | o-| 10-| 20-| 30| 40-| so-| eo-|.70-
in¥ 10 an| 40| 50| 60| 70| B0
No. of 12| 20| 30| 38| 24| 16| 12 8
Workers

Using a graph paper, draw an Ogive for

the above distribution.

Use your Ogive to estimate : .

(i)  the median wage of the workers
(i) the upper quartile wage of the workers
(iii} the lower quartile wages of the workers

(iv) the percentage of workers who earn

more than ¥ 45 a day.
Solution :
Wages (in ¥) |No. of Workers| Cumulative
frequency
0-10 12 12
10-20 20 3
20-30 30 62
3040 38 100
40-50 24 124
50-60 16 140
6070 12 152
70-80 B 160

f
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th th
(i) Median = (E) cbservaﬁun:(lﬂ] observation

P .
= 80th observation
Now the 80 position in the ogive diagram represent the median wage of workers by the graph = 35.
Ans.
s , 3n\th ;
(ii) Upper quartile = E observation
th
= (Edl'ﬁn) observation
= 120th gbservation
Now the 120% observation in the ogive diagram represents wage of the workers (Q3) =47-5  Ans.
th th
(iii) Lower quartile = (g] observation = (%] observation
40t observation :
The 40t observation in the ogive diagram represents wage of the workers Q; =235 Ans.
[iv) The percentage of workers earmore than¥45 . . .. . ¢ e
160 -115 45 x IU : ’
= 100 x 100 = T 23-125% Ans.

Question 21. The marks obtained by 120 students in a test are given below:
Marks 0-10 | 10-20 | 20-30 | 3040 | 40-50 | 5060 | 6070 | 70-80 | 80-90 | 90-100
NoofStadents | 5 | 9 | 16 | 2 | 26 | 18 |1 | 6 | 4 | 3

Draw an ogive for the given distribution on a graph sheet.

Use suitable scale for ogive to estimate the following :

(i) The median.

(ii) The number of students who obtained more than 75% marks in the test.

(iii) The number of sfudents who did not pass the test if minimum marks required to pass is 40.

Solution :

Marks C.L No. of Students f ~ Cf. ]

0—10 5 5
10—20 9 14
2030 16 30
30—40 22 52
40—50 26 78
50—60 18 . 9%
60—70 ' 11 107
70—80 6 113
80—90 4 117
90—100 1 3 _ 120

I

(i) Here 1 120, even



th

Median = (‘IEE) observation = 60' observation = 42-5 (approx)
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(ii) Numbex of stpdents who obtained more than 75% marks in the test
=120- -110 = 10

(iii) Nu_mbér of students who did not pass the test if minimum marks required to pass is 40 = 52.

Question 22, (Use a graph paper for this question.) The daily pocket expenses of 200 students
in a school are given below:

Pocket expenses Number of students
(in ) (frequency)
0—5 10
5—10 14

10—15 28
15—20 42
20—25 50
25—30 30
30—35 14
35—40 12

Draw a histogram representing the above distribution and estimate the mode from the graph.



Solution: Histogram on the graph paper.
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Question 23. The marks obtained by 100 students in a Mathematics test are given below:

Marks

0-10 [10-20

20-30

30-40 | 40-50

70-80

80-90

90-100

No. of

3 7

Students =1l =

12

17" | 23
|

E_;t_l_-ﬁﬂfﬁn—?n

14 |

9

[

5

+

Draw an ogive for the given distribution on a graph sheet.
(Use a scale of 2 cm = 10 units on both axis).
use the ogive to estimate the :

(i)

median.




(i) -lower quartile. . .

(iif) number of students who obtained more than 85% marks in the test.

(iv) number of students who did not pass in the test if the pass percentage was 35.
Solution :

Marks CF. Points

Less than 10 3 (10,3)
Less than20 - 10 (20, 10)
Less than 30 22 (30, 22)
Less than 40 39 (40, 39)
Less than 50 62 (50, 62)
Less than 60 76 (60, 76)
Less than 70 85 (70, 85)
Less than 80 _ 91 (80, 91)
Lessthan90 96 (90, 96)
Less than 100 100 (100, 100)

)

3
E:
2

‘Number of students —>

iy

2

:5..

5 {5y Wth 00'\th
(i) Median = —) observation = (?) observation = 50* observation = 45

N\th 100\t :
(ii) Lower Quartile (Q7) = [E) observation = (T) observation = 25" observation = 32

(iii) Number of students who obtained more than 85% marks
= (100-94) = 6.

(iv) Number of students who did not pass if passing % of marks is 35
= 30.



Concept Based Questions

Question 1. The median of the following observations 11, 12, 14, (x - 2), (x + 4), (x + 9), 32,
38, 47 arranged in ascending order is 24. Find the value of x and hence find the mean.
Solution : 11, 12, 14, (x - 2), (x + 4), (x +9), 32,

38, 47
i = 9 odd
th
Median = [? ﬂ]
2
24 = 5th ghservation = (x +4)
24 = x+4 (as Median =24)
24-4=x
=5 x=20

Observation are 11, 12, 14, (20 - 25,
(20 + 4), (20 + 9), 32, 38, 47
or 11,12, 14, 18, 24, 29, 32, 38, 47

Mean = X
_11+12_+14+13+24+29+32+38+4?

) 9

:%5=25 Ans,

Question 2. The mean of 16 numbers is 8. If 2 is added to every number, what will be the new
mean ?

Solution : Let x1, X3, X3,..., X153 be 16 numbers
with their mean equal to 8. Then

= 1( 18
X == ¥x
H J'—-'l.l
X1+ xs+...+x
— R = oy T Toees T8

16
= X +txpt..+X=16x8=128 . (i)

New numbers are x; +2, xa + 2, x3 + 2,..., X3 +
2,

Let X be the mean of new numbers. Then,
% (1 +2)+ (2 +2) + .. + (x5 + 2)

16
_ntat.. +1+2x16
- 16
128 + 32 ; .
- S . [Using ()]
= 1§Q=10. Ans.

16



Question 3. The mean monthly salary of 10 members of a group is Rs.1,445, one more
member whose monthly salary is Rs.1,500 has joined the group. Find the mean monthly salary
of 11 members of the group.

Solution : Here, n =10, X = 1445.

- 1
S0 X = _{EIJ}
& P
=3 ﬂE - E:r,-
= 10 x 1445 = i,
= Zx; = 14450
S0, total monthly salary of 10 persons is of
T 14450
Monthly salary of one more person who joined
the group is ¥ 1,500.

~. Total monthly salary of 11 persons
= ¥ 14,450 + Rs. 1,500
= ¥ 15,950
So, average monthly salary of 11 persons

_ Total monthly salary
11
= 1%59 = T 1,450. Ans.

Question 4. The mean of 40 observations was 160. It was detected on rechecking that the
value of 165 was wrongly copied as 125 for computation of mean. Find the correct mean.

Solution ; Here, n = 40, X =160..

So, X

[]

1
; {EI;}

= 160

1
10 (Zx)
= Zx; = 160 = 40 = 6400
o Imcorrect value of Zx; = 6400.
Now, correct value of
Ix; = Incorrect value of Zx;

- Incorrect item + Correct item

6400 - 125 + 165 = 6440

= Correct mean
Correct value of EZx;
- it set
6440

- Z===16L

Question 5. The mean of 100 items was found to be 30. If at the time of calculation two items
were wrongly taken as 32 and 12 instead of 23 and 11, find the correct mean.



Solution : Here,
n = 100, X =30.

S0, X = :(m)

= Ix; = nX
= Iy, = 100 = 30 =3000
~ Incorrect value of Ex; = 3000
MNow, correct value of
Zx; = Incorrect value of Zx;
— (Sum of incorrect values)
+ {Sum of correct values)
= 3000-(32+12) + (23 + 11)

= 2990.
~ Correct mean
_ Correct value of Zx;
h n
2990
= -l_ﬂﬁ =209 & Ans.

Question 6. If X is the mean of n observa-

2 X, X3 X3
HOnNs ¥%;, X2, X3,-.., X, then the mean of P

. X .
% i85 where a is an non-zero number.

i.e., if each observation is divided by a non-
zero number, then the mean is also divided by it.

Solution : We have

—_— 1 n .
SHES 0

I—Et-f be 'H:'I.'E it‘E‘“ﬂ. ﬂf::!_i.i Tj—zﬂun —_ . 'Ihen

- 1rx X x

X = —|DaTRy | 48

n\a a n
i

1_ X1+ Xot oot Xy

n

f.= 3
X1+X+.. +I"J

B |

i
B =



Question 7. The average score of girls in class X examination in school is 67 and that of boys is
63. The average score for the whole class is 64.5. Find the percentage of girls and boys in the
class.

Solution : Let the number of girls and boys be
m; and n; respectively.

We have
X, = Average score of girls = 67
X, = Average score of boys =63
X = Average score of the whole class = 64-5

- X, +mX.
T SEELE R0

) fly + s
i 645 = 67n; + 63n,
Hy + Mg
= 54‘5”1 +64:5n; = 67mny + 63n;
=> 25n; = 1-5n,
= 25?11 = 1.5?!1
=3 Sy = 3na
Total number of students in the class = n; + n;.
: : 2 . O =
- Percentage of girls - g nzx 100
. S
- 57 = 100,
oty
[ 51y =3ny]
3n 1
- 3“’1 o E‘HIX 100
3
= B—K 100 = 37-5%
i .- [
and Percentage of boys s nzx 100
..
= 3n; : = 100
5 2
5!‘1;
© 3np + Eﬂzx 100
= 62-5% _
Hence, there are 37-5% girls and 62-5% boys in
the class. Ans,

Question 8. The mean weight of 150 students in a certain class is 60 kgs. The mean weight of

boys in the class is 70 kg and that of girls is 55 kgs. Find the number of boys and the number of
girls in the class.



Solution : Let the number of boys and .girls in
the class be n, and n; respectively. Then

ny+Ha = 150 ‘{l}

We have

X, = Mean weight of boy = 70 kgs. _

X, = Mean weight of girls = 55 kgs.

X = Mean weight of all students = 60

kgs.
; T = mX;+nXy
' & ny + My
_ M x70+mx55

e 60 =2 Ny +ng
= m{ﬂq"‘ﬂz] = ?0"14‘55”2
= 'ﬁ{}ﬂ|+ﬁﬂn2= ?[}H1+55ﬂ1
= 10n; = 5ny
= 2!11 = M3 ';l'l:'I

Putting n, = 2n; from (i) in (i), we get

t; +2n; = 150
s 3n; = 150
=5 n; = 50
Putting n; = 50 in n; = 2ny, \-:Feget
ny, = 100.
Hence, there are 50 boys and 100 girls in the
class. i

Question 9. The numbers 6, 8, 10, 12, 13, and x are arranged in an ascending order. If the
mean of the observations is equal to the median, find the value of x.

Solution : The number's are 6, 8, 10, 12, 13 and

x
n==e
6+8+10+124+13+x
[
49 +
Mean = _ﬁ_r ...(1)
For Median n = 6 (even)
= thte A5 +1 tl-'iaeﬂ:n
2 m™2
Median = B
+
Median = Eg-t&—"";—th D)
_10+12
- 5 i
22
= —= o
5 =11 (2)

From (1) and (2) (From question)
Median = Mean

49 + x
11 = - 3

= xr = 66H—49
= = 17.



