Statistics

2016
Very Short Answer Type Questions [1 Mark]

Question 1.

Find mode, using an empirical relation, when it is given that mean and median are 10.5 and
9.6 respectively.

Solution:

Mean = 10.5 and median = 9.6

Empirical relation: 3 Median = Mode + 2 Mean

3(9.6) = Mode + 2(10.5)

28.8 = Mode + 21

Mode =28.8-21=7.8

Question 2.
In a frequency distribution, if a = assumed mean = 55, fi = 100, h = 10 and } fiui = -30, then
find the mean of the distribution

Solution:
fu,
Mean=a + (Z’ ') X h
2f
=55 + (%) x 10
=55-3=352
Short Answer Type Questions | [2 Marks]
Question 3.

Find the unknown values in the following table:

Class interval frequency Cumulative frequency
0-10 5 5 v
10 - 20 7 x,
20-30 X, 18
30 - 40 5 X,
40 - 50 X, 30
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Solution:

Class interval frequency Cumulative frequency
0-10 5 5
10 - 20 7 X
20 - 30 X 18
30 - 40 5 Xy
40 - 50 X 30
From table: x=T7+35=12
8=x, +x,=12+x,=x,= 18-12=6
x,=18+5=123
0=x, +x,>x,=30-x,=30-23=7.
Question 4.

Determine the missing frequency x, from the following data, when Mode is 67.

Class 40-50 50-60 60-70 70-80 80-90
Frequency 5 x 15 12 7
Solution:
Class interval Frequency
40 - 50 5
50 - 60 x = fy
60 - 70 15 — f|| « Modal class
70 - 80 12,
80 - 90 7
Mode = 67 (given)
~. Modal class is 60 - 70
- h-h )
Mode =1 + (— x h
2fi-h-h
=ﬁ°*‘(mﬁ?;f1z)x'ﬂ
=&)+t£{%)x10
67= 60 + 13010
150 - 1(x
7= 18- x

126 — Tx = 150 — 1(x
10 - Tx = 150 - 126
=24

x=8

Short Answer Type Questions Il [3 Marks]

Question 5.

The following data gives the information on the observed life times (in hours) of 150

electrical components
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Life time (inhours) | 0-20 | 20-40 | 40-60 | 60-80 | 80— 100 |
Frequency 15 10 3s 50 40 |
Find the mode of the distribution.
Solution:
Life time (in hours) Frequency
0-20 15
20 - 40 10
40 — 60 35
60 - 80 S0 —— Modal class
80 = 100 40

Modal class is 60 — 80
I'=60,f,=35f =50,f,=40,h =20

=% ] 50-35
Mode=!+|—"—h =60+ |———— | % 20
(_211-33—13_ (2% 50)-35-40
15 300
= = U = — 77
60+ 155 75| % 20 au+|25] 60 + 12 =172

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

Solution:

Let number of boys in the school be x

Average score of boys = 71

Total score of boys in the examination of the school = 71xx = 71x

Let number of girls in the school be y

Average score of girls = 73

Total score of girls in the examination of the school = 73 xy = 73y

Now,

average score of the school in examination = 71.8

Total score of ©-oys + Total score of girls
Total number of boys and girls

Tlx+73y
—x+y =718
MNx+73y=718x+ 718y
T3y-T18y=71.8x-Tlx

=718

12y=0.8x
12 _x
08 ¥
12 x
8 =y =>x:y=3:2

Question 7.

Some students of Class X donated for the welfare of old age persons. Their
contributions are shown in the following frequency distribution:

Amount (in ) 0-20 2040 40-60 60-80 80-100
No. of students 5 8 12 11 4
Find median and mode for their contribution.
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Solution:

Amount in (?) | Numbers of students ef.
(Class interval) ()
0-20 5 5
2040 8 13
40-60 12 25|f, | Median class
60-80 11 36
80-100 4 40
N = Zﬁ = 40
N =40
% = 20; .. Median class = 40 - 60
=40, f=12 andcf = 13, h = 60 -40 = 20
Median =1 + x h
f
= 4{]+(M)X2{J = 40+1X20:4D+E=40+11.66=51.66
12 12 6

For mode, modal class 40 — 60
fo=8/f=12,f,=11,h =60-40 =20

b=k 12-8

Mode = [+ xhtdﬂw(i
(Zﬁ—ﬂu-fz) 2811

)xm=40+8—50=d0+16=56

Long Answer Type Questions [4 Marks]

Question 8.
Life time More More More More More More More
(in than or | than or | than or| than or! tham or| than or | than or
hours) equal equal equal equal equal equal *| equal
to 240 to 280 to 320 to 360 to 400 to 440 | to 480
Number 100 95 87 77 47 22 10
of bulbs
Draw a ‘more than type’ ogive and from it, find median. Verify it by actual
calculations.
Solution:
More than or equal to Number of bulbs
240 100
280 95
320 87
360 77
400 47
440 22
480 10
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Number of bulbs —————»

/\f

240 280 320 360 400 440
Mcrethanoraqgaltq_'—:{-—ﬁ- SR

Median from curve is 396.

Class interval Frequency Cumulative frequency
240 — 280 5 5
280 — 320 8 13
320 - 360 10 23
360 - 400 30 53 Median class
T w0 a0 T s T -
440 - 480 12 90
480 - 520 10 100
100

N=10

N_ 10 _ 50

2 2

N
— cf
-23 27
Median = | + |2 xh=360+(5” )x4u=360+(—)x40
0 30
= 360 + 36 = 396
Question 9.
The following table gives production yield of rice per hectare in some farms of a
village:
Production yield 10-20 20-30 3040 40-50 50-60
(in kg/hectare)
No. of farms 3 9 12 20 6
Draw a ‘more than type’ ogive. Also, find median from the curve.
Get More Learning Materials Here : & @
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Solution:

Production yield (in kg/ hectare) | Frequency | Production yield more than or ef
Class interval equal to
10-20 3 10 50
20 - 30 9 20 47
30— 40 12 30 38
40 - 50 20 40 26
50 - 60 6 50 6
YA " On x-axis 10 small squares = 10 units
(10, 50) On y-axis 10 smal squares = 10 farms
jcon gy (20, 47) .
e o
g ot :
E= Y B £
e )
._17...1i B4 . -] E
| 104 - SE I
54 (40, 5) Median ¥ (50. 6)
s) : : — :: f } ~
10 20 30 40 S5 60 X
__Lower limits —————
Median = 40.5

Question 10.

In a retail market, fruit vendor were selling mangoes in packing boxes. These boxes
contained varying number of mangoes. The following was the distribution:

No. of mangoes 50-52 53-55 56-58 59-61 62-64
No. of boxes 15 110 135 115 25
Find the mean and median number of mangoes kept in a packing box.

Solution:
IEG
Class interval | Mid value (x) d, = ﬁ- I fd, cf
(where a = 57)
49,5 - 525 51 -2 15 -30 15
52.5-55.5 54 -1 110 =110 125
l55.5 — 58.5 57=a 0 135 0 2501 T\f::::n
585-61.5 al) 1 115 115 375
61.5 - 64.5 63 2 25 50 400
2fi=400 | 3fd =25
2. fd;) 25 3
Mean =a + ( Z.f )h =57 + WXS =57 + 16 = 57 + 0.1875 = 57.18
N
‘ . 5 -cf
For median: Median = [/ + |- 7 X h
Here N = 400 (Even)
N _
5 = 200
Median class is 55.5 — 58.5
{ = 55.5, f=135, cf=125 h=3
L 200125} _ 75 _ 225
Median = 55.5 + (————]35 ) X 3= 555+ Jcx3 =555+ 122

Il

55.5 + 1.666 = 57.16
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Very Short Answer Type Question [1 Mark]

Question 11.

Given below is a cumulative frequency distribution of “less than type”.

Less than | Less than | Less than | Less than
20 30 40 50

No. of students 8 13 19 24

cumulative frequency

Marks obtained

Change the above data into a continuous grouped frequency distribution

Solution:
Class Interval Number of students (f))

10 - 20 8

20 - 30 5

30 - 40 6

40 - 50 5

Short Answer Type Question | [2 Mark]

Question 12.

The following table shows the distribution of weights of 100 candidates appearing for a
competition. Determine the modal weight.

Weight (in kg) 50-55 55-60 6065 65-70 70-75 75-80
No. of candidates 13 18 45 16 6 2
Solution:
Class Interval I
50 - 55 13
55 - 60 18
I— 60 - 65 45| —Modal class interval
65 =70 16
70 -75 6
75 - 80 2
Here, I =60,f =45,f,=18,f,=16,h = 5
h-5% 45-18 135
Mode = [ + [ —2—"|x & = 60 (———)xs:am-_: 41 =62,
(Qf]—,{,—f;) 2x45-18-16 56 o0t zdl=6241

Hence, mode = 62.41

Short Answer Type Question II[3 Marks]

Question 13.
If the mean of the following distribution is 54, find the missing frequency x:

Class 0-20 20-40 40-60 60-80 80-100
Frequency 16 14 24 26 x
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Solution:

Class Interval x; A S

0-20 10 16 160

20 - 40 30 14 420

40 - 60 50 24 1200

60 - 80 70 26 1820

80 - 100 90 x 9
Total 80 + x 3600 + 90x

Zfx.
Mean = fx; 54 = 3600+ 90x
3 80 +x

= 4320 + 54x = 3ﬁdn+9ax:> 36y = 720 = x=20]

Question 14.

Draw a ‘less than type’ ogive for the following frequency distribution.

Class 15 - 20 20 -25 25-30 30-35 Is-40 40 - 45
Frequency 13 18 31 25 15 5
Solution:
Class Frequency
Less than 20 13
Less than 25 13 + 18 = 31
Less than 30 31 + 31 =62
Less than 35 62 + 25 = 87
Less than 40 87 + 15 = 102
Less than 45 102 + 5 =107
A (Lessthantypeogiva) 1 | b
11{} - L T e O P bl :”_-._._'_'_.__.:'_'. ..,{‘5; 1ﬂ?}. ' =
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Long Answer Type Question [4 Mark]

Question 15.

The lengths of 50 leaves of a plant are measured correct to the nearest millimetre and the
data obtained is represented in the following table

Length 109-117 | 118-126 | 127-135 | 136-144 | 145-153 | 154-162 | 163-171
{in mm)

No. of 4 6 14 13 6 4 3
leaves

Find the mean length of the leaves.
Solution:

Given frequency distribution is not continuous. So first we have to make it continuous.

x; - 140
Class Interval x; 5 u= 9 fa;
108.5 - 117.5 113 4 -3 -12
117.5 - 126.5 122 6 -2 -12
126.5 — 135.5 131 14 -1 -14
135.5 — 1445 140 13 0 0
144.5 - 1535 149 6 1 6
153.5 - 162.5 158 kS 2 8
162.5 - 171.5 167 3 3 9
~ Total If, = 50 Sfu, = 15
Here, assumed mean (a) = 140; class size = 9
Zfu,
Now, mean (X) = a + — Xh
f
-15
= 140 +9[——
140 ( 0 )
= 140- 21 = 140-27=13730

Hence, mean length of the leaves = 137.30 mm.

Question 16.

In a hospital, during the month of October 2013, number of patients admitted for dengue and
their ages are as follows

Age 0-8 | 8-16 | 16-24 | 24-32 | 3240 | 4048 | 48-56 | 56-64 | 64-72
(in years) ¢

No. of 10 | 12 8 25 | 15 | 11| 21 | 30 | 2
patients

Find the mean and median age of patients.
Solution:
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xl- - 36
Class Interval X [ ef | u= p Su;
0-8 4 10 10 -4 —40
8-16 12 12 22 -3 =36
16 — 24 20 8 30 -2 -16
24 - 32 28 25 55 -1 -25
32 - 40 36 15 70 0 0
[ 4048 44 il 81 1 1 .
48 56 52 21 102 2 42 —Median C.1
56 — 64 60 30 132 3 90
64 -T2 68 22 154 4 88
Total 3f = 154 Ifu, =114
Here, assumed mean (a) = 36; class size (#) = 8, Total frequency (Zf;) = 154
Now mean, (@) = a+ ixn=36+8x U4 _ 36450 =410
’ ' 3, 154 ' '
N_of 77-70 56
Median = 4|2 “xh=4{]+( )x3=40+ﬁ=45.09
f
Hence, Mean = 41.92 and Median = 45.09,

2014
Short Answer Type Question I [2 Mark]
Question 17.

Ramesh is a cricket player. He played 50 matches in a year. His data regarding runs scored
is given below. Calculate his average score.

Score (runs) 0-20 2040 40-60 6080 80-100 | 100-120
Number of matches 5 11 13 7 8 6
Solution:
Class Interval X, A Jx;
0-20 10 5 50
20 - 40 30 11 330
40 - 60 50 13 650
60 - 80 70 7 490
80 - 100 90 8 720
100 - 120 110 6 660
Total If, = 50 Ifx, = 2900
X,
Mean (x) = Kﬁ L 58 .. Average score of Ramesh = 38.
E}:T 50
Question 18.

The width of 50 leaves of a plant were measured in mm and their cumulative frequency
distribution is shown in the following table. Make frequency distribution table for this

Width (in mm) =20 =30 =40 =50 =60 270 >80 |
Cumulative frequency 50 44 28 20 15 7 0|
Solution:

Frequency distribution table is as follows:

Class Interval 20-30 3040 4050 50-60 6070 70-80
Frequency 6 16 8 5 8 7
Question 19.

Find the mode of the following frequency distribution:
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Class 0-6 6-12 12-18 18-24 24-30
Frequency 7 5 10 12 6 |
Solution:
Class Frequency
0-6 7
612 5
12 - 18 10
[ 18 - 24 12 |
T = —Modal C.I.
Maximum frequency = 12, so, modal class = 18 - 24
fi-h 12-10 3
Mode=!+ |————|xXh = 18+(—-—-—)x6 =18+= =195
(Z,ﬂ—jjq};) 2x12-10-6 2
Mode = 19.5
Short Answer Type Questions Il [3 Marks]
Question 20.
For helping poor girls of their class, students saved pocket money as shown in the following
table:
Money saved (in ) 5-7 7-9 9-11 11-13 13-15
No. of students 6 3 9 5 7
Find mean and median or this data.
Solution:
Class Interval x; J; Sx; cf.
5-7 (] 6 36 6
7-9 8 3 24 9
[ 9-11 10 9 90 18 | | S Median C.I.
11 -13 12 5 60 23
13- 15 14 7 98 30 .
Total =30 Ifx, = 308
- _ X% _ 308 _ 154
Mean(X) = — = — = — =10.26
) Zf 30 15
N
Median = 1+|2 " |xn =09 (Eé_-%) 2=9+2-1033
f

Mean = 10.26 and median = 10.33

Question 21.

For the following distribution, draw a ‘less than type’ ogive and from the curve, find median.

Marks Less Less Less Less Less Less Less Less Less
nh::in ed than than than than than than than than than
20 30 40 50 60 70 80 90 100
No. of
students 2 7 17 40 60 82 85 % 100
Solution:
Marks obtained No. of students
Less than 20 2
Less than 30 7
Less than 40 17
Less than 50 40
Less than 60 60
Less than 70 82
Less than 80 85
Less than 90 a0
Less than 100 100
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From graph, median = 54.

Question 22.
The Median of the following distribution is 35.Find the value of x:
Class Interval 0-10 1020 | 20-30 | 3040 | 40-50 | 50-60 | 60-70
Frequency p 3 x 6 5 3 2
Solution:
Class Interval £ cf
0-10 2 2
10 - 20 3 5
- +
20-30 z 311_! Median C.I. as median
[ 30-40 6 x - 35(given)
40 - 50 5 164+x
50 - 60 3 19+x
60 - 70 2 214x
21
(-’}-c-ﬁ) { X +x)}
Median = [ + 7 xh = 35=30+ r x10
~10- 11 -
- 35 = 30+ EF1022) 0 o3 =3n+( Jc)xm
12 12
5(11-
- 5= 2D gy xmx=5
Hence,x =5
Question 23.
Find the median of the following data
Class Interval 515 | 15-25 | 25-35 | 35-45 | 45-55 | 55-65 | 65-75
Frequency 6 10 16 15 24 8 7
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Solution:

Class Interval f cf
5-15 f 6
15 -25 10 16
25-135 16 32
[[35-45 15 47 | | ->Median C.L
45 - 55 24 71
55-65 8 79
65 - 75 7 86
Total 86
Here, N = 86, % -4
N
—=-cf. 43-32 22
Median = [+ | 2 cf. Xh=35+( 5 }X]U=35+?=42.33
f

Hence, median = 42.33.

Question 24.

In a school, weights of 62 teachers was recorded as follows:

Weight (in kg)

>45

=56 | =55

260

=65

270

=75

=80

62

60 55

39

29

9

4

1

Number of teachers

Solution:

Weight (in kg)

No. of teachers

More than or equal to 45
More than or equal to 50
More than or equal to 55
More than or equal to 60
More than or equal to 65
More than or equal to 70
More than or equal to 75
More than or equal to 80

62
60
55
39
29

. Number of teachers ' —-—>
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From graph median = 64.

Long Answer Type Questions [4 Marks]

Question 25.

Find the missing frequencies (f1, f2 and /3) in the following frequency distribution when it is

given that f2 :f3 = 4: 3 and mean = 50.

Class Interval 0-20 2040 4060 60-80 80-100 Total
Frequency 17 Sy £ Ly 19 120
Solution:
Class Interval x; £ Ix;
0-20 10 17 170
20 - 40 30 fi 30f,
40 - 60 50 f 50f,
60 - 80 70 fi 70f,
80 - 100 90 19 1710
Total 120 1880 + 30f, + 50f, + 70f,
ATQ. |
17+fi+f+f,+19 = 120
= fith+f, = 84 (i)
Now, Mean = 5
If
50 1880 + 30f, + 50f, + 70f,
- 120
= 30f, + 50f, + 70f; = 4120 (i)
£ 4
Also, 22
jA 3
= -4, =10 (i)
On solving above equations (i), (if) and (iii), we get
fi=28;f,=32andf, = 24
Question 26.
Draw a less than type give for the following distribution
Class Interval | 1000-1500 | 1500-2000 | 2000-2500 | 2500-3000 | 3000-3500 | 35004000
Frequency 18 22 25 15 11 9
Solution:
Class Interval ef
Less than 1500 18
Less than 2000 40
Less than 2500 65
Less than 3000 80
Less than 3500 91
Less than 4000 100
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Question 27.
Literacy rates of 40 cities is given in the following table. If it is given that mean literacy rate is

63.5, then find the missing frequencies x and y.

Literacy | 35-40 | 4045 | 45-50 | 50-55 | 55-60 | 6065 | 65-70 | 70-75 | 75-80 | 80-85 | 85-90
rate
No. of
cities 1 2 3 x ¥ 6 8 4 2 3 2
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Solution:

x;—62.5
Class Interval x; £ u= S fﬂ{

35-40 375 1 -5 -5

40 - 45 425 2 — -8

45 - 50 47.5 3 -3 -9

50-55 525 x -2 ~2x

55 - 60 575 y -1 -y

60 - 65 62.5 6 0 0

65 - 70 67.5 8 1 8

70 -75 72.5 4 2 8

75 - 80 77.5 2 3 6

80 - 85 825 3 4 12

85 -90 87.5 2 5 10

Total M+x+y 2 -y + 22
ATQ.
l+x+y=40=>x+y=9 ()]
Zfu;
Also, Mean = A+ —Xh
[
635 =625+ BoE Y 5 o2y
40 8

= . Z+y=14 (1))
On solving equations () and (i), we get
x=5andy=4
Question 28.

If median height of 50 students of a class in the following frequency distribution is 144 cm,
find the missing frequencies x and y

Height
{i: fm} 125-130 | 130-135 | 135-140 | 140-145 | 145-150 | 150-155 | 155-160
No. of
students 2 4 x ¥ 8 9 5
Solution:
Class Interval f ef.
125 - 130 2 2
130 - 135 4 6
135 - 140 x 6+x
140 - 145 y 6+x+y
145 - 150 8 144x+y
150 — 155 9 234xty
155 - 160 5 28+x+y
ATQ.
WH+x+y=50 = x+y=22 ()
N_o
Also, Median = I+ |2 “'|xh
f
144 = 140 + (w) x5
¥
4 = (19"x)x5 = St+dy=95 (i)
On solving equations (i) and (i), we get ¥
x=Tandy =15
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Short Answer Type Questions | [2 Marks]

2013

Question 29.

The following distribution given below gives the daily income of 50 workers in a factory
Daily wages (in ) 200 - 220 | 220 - 240 | 240 - 260 | 260 — 280 | 280 - 300
Number of workers 14 12 8 6 10

Convert the above distribution to a less than type cumulative frequency distribution

Solution:
Daily wages (in T) Number of workers
Less than 220 14
Less than 240 26
Less than 260 34
Less than 280 40
Less than 300 50
Question 30.
Make a frequency distribution table for the given table:
Marks Below | Below | Below | Below | Below | Below | Below | Below | Below | Below
10 20 30 40 50 60 70 80 20 100
No. of 5 9 17 | 29 | 45 | 60 | 0 | 18 | 8 | 85
students
Solution:
Class Interval Frequency
0-10 5
10 -20 4
20 - 30 8
30 - 40 12
40 - 50 16
50 - 60 15
60 - 70 10
70 - 80 8
80 - 90 5
90 - 100 2
Short Answer Type Questions Il [3 Marks]
Question 31.
The mean of the following frequency distribution is 62.8. Find the missing frequency x
Class 0-20 2040 40-60 60-80 80-100 | 100-120
Frequency 5 8 x 12 7 8
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Solution:

Class Interval (x) ") I
0-20 10 5 50
20 - 40 30 8 240
40 - 60 50 x 50x
60 - 80 70 12 840
80 - 100 %0 7 630
100 - 120 110 8 880
Total Ifi= 40 + x Ifx, = 2640 + 50x
Now, Mean = % 6.8 = 264045k
If 40 +x
"
= 628x + 25120 = 26400 + 500x
= 128x = 1280 =>x =10
Question 32.

The weights of tea in 70 packets are shown in the following table.

Weight (in gm) | 200201 | 201-202 | 202-203 | 203-204 | 204-205 | 205-206

No. of packets 13 27 18 10 1 1
Find the mean weight of packets using step deviation method.
Solution:
x; - 202.5
Class Interval x; J; u, = S,
1
200 - 201 200.5 13 -2 -26
201 - 202 201.5 27 -1 =27
202 - 203 202.5 18 0 0
203 - 204 203.5 10 1 10
204 - 205 204.5 1 2 2
205 - 206 205.5 1 3
Total f, =70 Zfu, = -38
Tfu, 38
Now, U= —=—
If 70
x=A+hu
— 2025 + l(—_38) — 202.5 - 38 _14175-38 _ 14137 _ 201.96
70 70 70 70
Question 33.
Find the mode of the following data
Class Interval 5-15 15-25 25-35 3545 45-55 55-65
Frequency 6 i1 21 23 14 5
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Solution:

Class Interval
5-15 6
15-25 11
25-35 21
[ 35-45 23 | |- Modal class
45 -55 14
55 - 65 5
fi-% 23-21 20
Mode =!+ |———|xh =35 (——-— = — =
(%ﬁ—ﬁ,—fz + 2){23_21_14)><m 35427 = 3681
Question 34.
If the mode of the following distribution is 57.5, find the value of x
Class 3040 40-50 50-60 60-70 70-80 80-90 | 90-100
Frequency 6 i0 16 X 10 5 2
Solution:
Class Interval Frequency
30 - 40 6
40 - 50 10
[ 50 - 60 16] Modal class interval as Mode = 57.5 (given)
60 - 70 x
70 - 80 10
80 - 90 5
90 - 100 2

Mode = 1 + (ﬂ)xh:ﬁ?,s =50 + (&)xm

Y-h-5 2%x16-10—x
60 60 75 60
575 = 50+ 75=H0 _5_
= 2-x 2-x 10 2-x
= 1650~ 75¢ = 600
= T5x = 1050 =>x =14

Long Answer Type Questions [4 Marks]

Question 35.
Find the mean, median and mode of the following data:

Class Interval 0-20 | 2040 | 40-60 | 60-80 | 80-100 | 100-120 | 120-140
Frequency . 6 8 10 12 6 5 3

Solution:
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Class Interval x; £ I cf
0-20 10 6 60 6
20 - 40 30 8 240 14
40 - 60 50 10 500 24
60 - 80 70 12 840 36

80 - 100 90 6 340 42
100 - 120 110 5 550 47
120 - 140 130 3 390 50
Total Ef, = 50 Efpx; = 3120
fx.
Mean = E = ﬂ =624
If 50
N
Median = [ + E'c’f‘ X h = 60+(25—24):-(2{} = 61.66
—_— 12
f
h=f
Mode = /4 ([———|xh
(qu - k- !E)
12-10 '
=+ —— = =
(qu_m_ﬁ)xzn 60 + 5 = 65
2012

Short Answer Type Question | [2 Marks]

Question 36.
Convert the following frequency distribution to a more than type cumulative frequency
distribution
Marks Obtained Number of students
0-20 5
20-40 9
40 - 60 12
60 - 80 8
80 - 100 ' 6
Solution:
Marks obtained Number of students
More than or equal to 0 40
More than or equal to 20 ! 35
More than or equal to 40 26
More than or equal to 60 14
More than or equal to 80
More than or equal to 100 0

Short Answer Type Question Il [3 Marks]
Question 37.
Weekly income of 600 families is given below
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Income (in ) Frequency
0-1000 250
1000-2000 190
2000-3000 100
30004000 40
4000-5000 15
50006000 5
Find the median.
Solution:
Income (in T) Number of families (f) ef
0 — 1000 250 250
1000 - 2000 190 440
2000 - 3000 100 540
3000 — 4000 40 580
4000 - 5000 15 595
5000 - 6000 5 600
N =600 = % = 300
Median class = 1000 - 2000
1 = 1000, c.f = 250,f = 190, h = 1000
N
Median = 1+|2 "' |xh = 1000+(M)x10m =1000 + 2200
— . 190 19
f
= 1263.158
Long Answer Type Questions [4 Marks]
Question 38.
Find the value of fx from the following data, if its mode is 65.
Llass Frequency
0-20 6
20-40 8
40 - 60 5
60 - 80 12
80 - 100 6
100 - 120 5

where frequency 6,8,f1, and 12 are in ascending order

Solution:
Class Frequency
0-20 6
20 - 40 8
40~ 60 f,
60 - 80 12
80 - 100 6
100 - 120 5
mode=65

modal class=60-80 as its frequency is 12
I=60,f=12,f0=f1,f2=6,h=20
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f-1
Mode = l+|{——7—|xh
(2f ~h-%
12 -
65 = 60+ 7£ x 20
2x12-f-6
12- £
= X
s [
90 -5f; = 240-20f,
15f, = 150 = f,=10.
2011
Short Answer Type Questions | [2 Marks]
Question 39.
Convert the following data to a less than type distribution.
C.L Frequency
50-55 2
55 - 60 8
60 - 65 12
T 65-70 24
70-~75 38
75 - 80 16
Solution:
Less than 50 55 60 65 70 75 80
Frequency 0 2 10 22 46 84 100
Question 40.
Write the frequency distribution table for the following data:
Marks No, of students
Below 10 0
Below 20 15
Below 30 20
Below 40 30
Below 50 35
Below 60 40
Solution:
Class Interval 10-20 20 -30 30 -40 40 - 50 50 - 60
No. of Students 15 10 5 5
Question 41.
Calculate mode of the following data
Marks Obtained No. of students
0-20 8
20 - 40 10
40 - 60 12
60 - 80 6
80 - 100 3
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Solution:

Marks obtained No. of students
0-20 8
20 - 40 10
40 - 60 12
60 - 80
80 - 100 3

Maximum frequency = 12
Modal class = 40 - 60
Now, ! = 40, f, = 10,f, = 12,f,=6,h = 20

Mode

%hi-h-14

40+(
2

H

H(_.Lf”_}xh

12-10
2x12-10-6

0+ 2 x20=45

)XZD

Short Answer Type Questions Il [3 Marks]

Question 42.
Find ‘p’ if the mean of the given data is 15.45.
Class Frequency
0-6 6
6-12 8
12 - 18 P
18-24 9
24 -30 7
Solution:
Class x, 5 J#;
0-6 3 6 18
6-12 9 8 72
12 - 18 15 P 15p
18 - 24 21 9 189
24-30 27 7 189
Efi=30+p Ifx, =468 + 15p
468 + 15 468 + 15
Mean = > P bk A 15.45
30+p 30+p
468 + 15p = 4635 + 15.45p = 468 —463.5 = 15.45p - 15p
45 = 045p :
4.5
= —=p=10
P=0a77F
Question 43.

The median of the distribution given below is 14.4.Find the values of the x,y.if the sum of

frequency is 20.

Class Interval Frequency
0-6 4
6-12 x
12-18 5
18 - 24 ¥y
24 -30 1
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Solution:

Class Interval I of
0-6 4 4
6-12 x 4 +x
12-18 5 9+x
18 - 24 ¥ 94+x+y
24 -30 1 S 10+x+y
10 +x+y '
N=20=>N=10
Median = 14.4
Median class = 12-18
l = 12,cf=4+x,f=5h=6
Median = [ + E_cf
r
-(4+
144 = 124|020
24 = (6—:£)x6 = 24%5 =6-x =>x=4
5 6
Now, W+x+y=20=y=6
x=4y=0
Long Answer Type Questions [4 Marks]
Question 44.

Draw a less than type ogive of the following distribution:

Marks No. of students
0-10 5
10 - 20 4
20-30 8
30 - 40 10
40 - 50 15
50 - 60 18
Find median from graph.
Solution:
Class Interval f (No. of students) Marks cf
0-10 5 Less than 10 5
10-20 4 Less than 20 9
20-30 8 Less than 30 17
30 - 40 10 Less than 40 27
40 - 50 15 Less than 50 42
50 - 60 18 Less than 60 60
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median=42

Question 45.
Find the median by drawing both types of gives.

Class Interval Frequency
50 - 60 3
60 - 70 5
70 - 80 9
80 - 90 12
90 - 100 6

Solution:

C.L cf.

Less than 60 3
Less than 70 8
Less than 80 17
Less than 90 29
Less than 100 35

ClL cf

More than or equal to 50 35
More than or equal to 60 32
More than or equal ta 70 27
More than or equal to 80 18
More than or equal to 90 6
More than or equal to 100 0

curves intersect at(80.4,17.5)
median=80.4.

2010

Long Answer Type Questions [4 Marks]

Question 46.
Find the mean, mode and median of the following frequency distribution:
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Class Frequency
0-10 4
10-20 4
20-30 7
30 -40 10
40 - 50 12
50 - 60 8
60 - 70 5
Solution:
Table for mean, median and mode; a = 35;h = 10
cl a=x%
. x I 0 Jd ef
0-10 5 4 -3 -12 4
10-20 | 15 4 -2 -8 8
20-30 25 7 -1 -7 15
30— 40 35 10 0 i} — 25 | | « Median class
14050 45 12 1 12 37 | |« Modal class
50 — 60 55 8 16 45
60 =70 65 5 3 15 50
If = 50 Ifd = 16

d
Mean = a+z"f—xk
If
16
= 35+—x10=35+32=382
50

For Median: N = 50,% =25

Median class is 30 — 40
. )

30, f=10,c.f = 15,h = 10

N

> xh =20+ BB %10 =30+ 10 =40
7 10

For Mode: Maximum frequency = 12
. Modal class is 40 - 50
1=40,f,=10,f,=8,f =12,h =10

Mode = i+(—'ﬁi)xh

Median = [+

%-h-h
12-10
= ———— |x10 =433
* (24 ~10- 8) 10
Question 47.
Draw ‘less than ogive’ and ‘more than ogive’ for the following distribution and hence find its
median
Class Frequency
20-30 8
30-40 12
40 - 50 24
50 - 60 6
60 - 70 10
70 - 80 15
80 -9 25
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Solution:

For ‘less than’ Ogive For ‘more than’ Ogive
C.IL
f (lesfltll;an] of Point (mor(: It;lan} cf Polnt
20-30 8 30 8 (30, 8) 20 100 (20, 100)
30 - 40 12 40 20 (40, 20) 30 92 (30, 92)
40 - 50 24 50 44 (50, 44) 40 80 (40, 80)
50 - 60 6 60 50 (60, 50) 50 56 (50, 56)
60 - 70 10 70 60 (70, 60) 60 50 (60, 50)
70 - 80 15 80 75 (80, 75) 70 40 (70, 40)
80-90 25 90 100 (90, 100) 80 25 (80, 25)

‘Less than’ Ogive and ‘more than’ Ogive curves

we notice both curves intersect at (60,50)

median =60
Question 48.
Draw ‘less than ogive’ and ‘more than ogive’ for the following distribution and hence find its
median.
Class 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80 - 90
Frequency 25 15 10 24 12 8
Solution:
table for “less than ogive’ and ‘more than ogive”
For “less than’ Ogive For ‘more than’ Ogive
L.
‘ f (lesf;ll;nn} ef Point (mo: It'lmn} of Poiat
20 - 30 25 30 25 (30, 25) 20 100 (20, 100}
30 - 40 15 40 40 (40, 40} 30 75 (30, 75)
40-50 | 10 50 50 (50, 50) 40 60 (40, 60)
50 -60 6 60 56 (60, 56) 50 50 (50, 50)
60 -70 24 70 80 (70, 80) 60 44 (60, 44)
70 - 80 12 80 92 (80, 92) 70 20 (70, 20)
80-90 8 ] 100 (90, 100) 80 8 (80, 8)

‘Less than’ Ogive and ‘more than’ Ogive.
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we notice curves intersect at(50,50)

median=50.
Question 49.
Draw ‘less than ogive’ and ‘more than ogive’ for the following distribution and hence find its
median
Class F\mquency
20-30 10
30 -40 8
40 - 50 12
50 - 60 f 24
60 - 70 6
70 - 80 25
80-90 15
Solution:
table for less than ogive’ and ‘more than ogive’
For ‘less than’ Ogive For ‘more than’ Ogive
C.L C.L .
C.IL I (less than) cf Point ( than) cf Point
20-30 10 30 10 (30, 10) 20 100 (20, 100)
30 - 40 B 40 18 (40, 18) 30 90 (30, 90)
40 - 50 12 50 30 (50, 30) 40 82 (40, 82)
50 - 60 24 60 54 (60, 54) 50 70 (50, 70)
60 - 70 6 70 60 (70, 60) 60 46 (60, 46)
70 - 80 25 80 85 (80, 85) 70 40 (70, 40)
80 - 90 15 9% 100 (90, 100} 80 15 (80, 15)

‘Less than’ Ogive and ‘more than’ Ogive.
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we notice curves intersect at(58.3,50)

median=58.30
Question 50.
If the mean of the following frequency distribution is 65.6, find the missing
Class Frequency
10-30 5
30 -50 8
50-70 5
70 - 90 20
90 - 110 5
110-130 2
Total 50
Solution:
A=60,h=20
x-60
d=
C.L x f " s
10 - 30 20 5 -2 - 10
30-50 40 8 -1 -8
50 =70 60 fi 0 0
70 -90 80 20 1 20
90 - 110 100 f 2 2f,
110 - 130 120 2 3 6
If = 50 Ifd = 2f, + 8
+8 (2f,+8)2
Mean = A+%xh:> 65.6=60+(-%f2—~)x20 = 5.6 = ———
if 50 5
= 28 = 4f,+16= 12=4f,=f,=3
Also I[S+fi+f, =50
= B[B+fi+3 =50=f=12
. fi = 12,f,=3
Question 51.

If the mean of the following frequency distribution is 91, find the missing frequencies (f1,f2):
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Class Frequency
0-30 12
30 - 60 21
60 - 90 5
90 - 126 52
120 - 150 A
150 - 180 11
Total 150
Solution:
A =75h =30
CL x s a=ZF s
. 30
0-30 15 12 -2 —-24
30-60 45 21 -1 =21
60 - 90 75 hi 0 0
90 - 120 105 52 1 52
120 - 150 135 A 2 2,
150 - 180 165 11 3 33
if = 150 ifd = 2, + 40
Mean = A+ E;ﬁ?— xh
f
2L +40
91 = T5+( 150 )x 30
= 16=2f2+4u=:-80=2f2+40
= 2f, = A0=>f,=20.
Also12+21 +f, +52 +f, + 11 =150
= 9% +f, +f, = 150
= 9 +f, + 20 = 150
= f,=150-116 = 34
i =34,f,=20
Question 52.
If the mean of the following frequency distribution is 145, find the missing frequencies (f1,f2):
Class Frequency
0-50 8
50 - 100 12
100 - 150 5
150 - 200 25
200 - 250 £,
250 - 300 5
Total 80
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Solution:

a =125k = 50.
x-125
C.L =
x f 0 fd
0-50 25 8 -2 - 16
50 - 100 75 12 -1 - 12
100 - 150 125 h 0 0
150 - 200 175 25 1 25
200 - 250 225 5 2 2f,
250 - 300 275 5 3 15
Zf = 80 d =2f, + 12
Mean = a+ —riﬁj xh
xf
+12
= 145 = 125+(2f2 )XSU
80
5f+30
= 20 = fz
4
= 80 = 5, +30=f,=10.
Also,8 +12+f +25+f,+5=80
= fi+f, =30
= fi+10 = 30
= fl = 20
fi = 20,f, =10,
2009
Very Short Answer Type Questions [1 Mark]
Question 53.

Write the median class of the following distribution :

Classes Frequency
0-10 4
10 - 20 4
20-30 8
30-40 10
40 - 50 12
50 - 60 ]
60 - 70 4
Solution:
Classes Frequency cf.
0-10 4 4
10 -20 4 8
20-30 8 16
30 -40 10 26
40 - 50 12 38
50 - 60 8 46
60 — 70 4 50
N=50
N/2=25

Median Class=30-40

Question 54.

What is the lower limit of the modal class of the following distribution
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Age in years Number of patients
0-10 16
10 - 20 13
20-30 6
30-40 11
40 - 50 27
50 - 60 18
Solution:

Modal class =40-50
lower limit=40

Long Answer Type Questions [4 Marks]

Question 55.
The following table gives the daily income of 50 workers of a factory:
Daily income (in T) Number of workers
100 - 120 12
120 - 140 14
140 - 160
160 — 180
180 - 200 10

Find the mean, mode and median of the above data.

Solution:
Daily No. of workers | Class marks “ = rj—-a fu, of
wages ki x; h
100 -120 12 110 -2 =24 12
120 - 140 14 130 -1 -14 26
140 - 160 8 150 0 0 34
160 - 180 6 170 1 6 40
180 - 200 10 190 2 20 50
5f, = 50 Hu =-12

Let assumed mean be a = 150
h = 120-100 = 20

fu 12\ s 24 o
Mean () = a+§i~xa_1so+zﬂx(50)-1so o = 14520
% = 25 [N = 50], so, median class = 120 - 140
D-cf 25-12
Median = I+ 2 xh = 120+[ 1_4 }x?ﬂ =120 + 18.57 = 138.57
f-% 14-12
Mode = I1+]—1—2% |xp = 1zu+[—-—lx20
%-fi-f 28-12-8
[f, = 14,f, = 12,f, = 8]
= 120+{%]=12ﬂ+5= 125
Question 56.

During the medical check-up of 35 students of a class their weights were recorded as
follows:
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Weight (in kg) Number of students
38 - 40 3
40 - 42 2
42-4 4
44 - 46 5
46 - 48 14
48 - 50 4
50-52 3

Draw a less than type and a more than type ogive from the given data. Hence obtain the

median weight from the graph

Solution:
Weight (in kg) No. of students

Less than 38 0

Less than 40 3

Less than 42 5

Less than 44 9

Less than 46 14

Less than 48 28

Less than 50 32

Less than 52 35

Wei<" * (in kg) No. of students

More than or eqﬁa] to 38 35
More than or equal to 40 32
More than or equal to 42 30
More than or equal to 44 26
More than or equal to 46 21
More than or equal to 48 7
More than or equal to 50 3
More than or equal to 52 0

[ i

we notice both the curves intersect at(17.5,46.5)

Median weight=46.5kg
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Question 57.

Find the mode,median and mean of the following data

Marks obtained Number of students
25-35 7
35-45 k]|
45 - 55 33
55 -65 17
65-175 11
75-85 1
Solution:
Marks Frequency _
obiained x; I d, =x,-60 ef 14,
25-35 30 7 =30 7 =210
35-45 40 31 =20 38 —620
45 - 55 50 i3 =10 T =330
55 - 65 60 17 0 88 0
65-75 70 11 10 99 110
75 -85 80 20 100 20
5f, = 100 fd, = -1030
Let a be 60
d.
Mean = a+£
f
= 60+(_m30) = 60-103 = 49.7
100
Modal class = 45 -55
I =45
33-31
Mode = 45+( )xl(] =46.11
66 — 48
N
Median = 1+ |2 | xn
f
'50-38
= 45+( = )xlU = 48.64
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