L @

2. (d)

3. (b) : We krlOW, mean =g+ zfldl
X fi

Here, a =555, n = 5f; =100, 3fd; = 60

Mean = 55.5+ﬂ =55.5+0.6 =56.1
100

4. (a):Given, Mode - Median = 24

Also, we know, Mode = 3 Median - 2 Mean
= 24 + Median = 3 Median - 2 Mean

= 2(Median - Mean) = 24

= Median - Mean =12

5. Since, sum of n natural numbers = nn+1) ..(i)
5n .
Now, mean of n natural numbers = K} [Given]
= nn+1) _on [From (i)]
2n 9
n*>+n 5n > 2
= =?=>9n +9n=10n" = nn-9)=0

2n
= Eithern=0o0rn=9 = n=9 (. ncan’t be zero)
Sum of the quantities

Number of the quantities
‘= 7+8+x+11+14

5
= bx=40+x=4x=40 = x=10

6. Weknow, Mean =

=P &=0

7. Given, 2fiui y 20 Efl =100, u; = T P

So,a=25,h=10

Mean, X =a+ Zfl L xh =25+£><10=27
> fi 100

8.  The abscissa of the point of intersection of less than

type and of the more than type cumulative frequency

curves of a grouped data gives its median.

n
in

9. We know, meanx ==L —

n
N (x—5y)+(x—33/)+(x—y)g(X+y)+(9c+3y)+(ﬂf+5y)=12
= 6?x=12 = x=12

10. Given, Mode = 1000, Median = 1250
Now, Mode = 3 Median - 2 Mean

= 1000 = 3(1250) - 2 Mean

= 2 Mean = 2750 = Mean = 1375
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11. Letusconstruct the cumulative frequency distribution
table :

Marks obtained | Frequency | Cumulative frequency
0-10 8 8
10-20 10 10+8=18
20-30 12 18 +12 =30
30-40 22 30+22=52
40 - 50 30 52+30=282
50 - 60 18 82 +18 =100

Here, n =100 = n/2=50
Cumulative frequency just greater than 50 is 52, which lies
in the interval 30-40. Therefore, 30-40 is the median class.

1+3+4+5+7 _ 20

12. We have, m= 5 = = m=4
Also, m_1:3+2+2+471+3+3+p
= "m-7=17+p = 7x4-7=17+p (-m=4)

= 28-7=17+p = p=21-17=4
The numbers are 3,2, 2,4,3,3,4

Here, n =7, which is odd.
n+1 th 7+1 th
.. Median, 9= (T) observation = (T) observation

= 4™ observation = 4 prq=4+4=38

13. Let us construct the following table from the given data:

Class- Frequency Class-mark Xfix;
interval () (x)
0-6 7 3 21
6-12 5 9 45
12-18 10 15 150
18 -24 12 21 252
24 -30 6 27 162
Total Yfi=40 Xfx; =630
> fix; 630
Mean S f 20 15.75
14. Let the ten numbers be x;, x,, ...... ) X5, Xg; Xy v , X10-
Mean of the first six numbers = 15
X+ Xy + X3+ x4+ x5+ 1= 90 ..(i)
Mean of the last five numbers = 10
X+ X7+ xg+ X9+ x99 = 50 ...(ii)
Mean of 10 numbers = 17 *2 % 10+ Yo ¥ 10

(xl +x2 +.X3 +.X4 +x5 +x6)+
(xg+x7 +xg+Xg +X10)— X
10

= 125=
= 125x10=90+50 - x,

[Using (i) and (ii)]
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= 125=140-x, =x,=140-125=15
Hence, the sixth number is 15.

15. Given, mean = 5.5

Xi i [
2 3 6
4 5 20
6 6 36
8 y 8y
Xfi=14+y Xfix; =62+ 8y
Mean = 2S5 _, 55_62+8y
> f; 14+y
= 55(14+y)=62+8y = 77+55y=62+8y
= 8y-55y=77-62 = 25y=15 = y=6
16. We have, X1+ Xy +X3+..... +X, -5
n
= xtxt..x,=nx ..(i)
n n
AISO, zxi=X1+xZ+X3+ ..... +xn = le'ZnJ_C
i=1 i=1

[Using (i)]
n
= Y x-nx=0
i=1

17. Letus construct the following table from the given data :

Class- | Frequency | Class-mark
interval () (x) fixi
0-20 17 10 170
20 - 40 p 30 30p
40 - 60 32 50 1600
60 - 80 24 70 1680
80 -100 19 90 1710
Total |[Xf,=92+p Yfix; = 5160 + 30p
Now, Mean = M = 50= M
; 92+p

= 4600 +50p = 5160 + 30p = 20p =560 = p =28

18. Itis given that mode = 8, which lies in the interval 7 - 10.
Therefore, 7 - 10 is the modal class.
So,1=7,f,=35f=25f,=xand h=3

L fi—f
Mode—l+(§li—fogzjxh

85— 25 10
= 8=7+|————x3 = 1:(—)x3
+(2><35—25—x)>< 70-25—x
= 45-x=30 = x=45-30 = x=15
Hence, the missing frequency (x) is 15.
19. Let us construct the cumulative frequency distribution
table for the given data :

Family size Number of Cumulative
families frequency
1-3 4 4
3-5 6 10
5-7 2 12
7-9 2 14

WEG 100 PERCENT Mathematics Class-10

9-11 2 16
Total Yf =16
Here, n =16 :g=8

The cumulative frequency just greater than 8 is 10 and
corresponding interval is 3-5. .. Median class is 3-5.
So,1=3,cf =4, f=6andh=2

r_. f.

- Median =] +| 2 8-4

xh:3+(—)x2
6

:3+%x2:3+1.33:4.33

Hence, median family size is 4.33.

20. Here, h=2
Let us construct the following frequency distribution table:

Daily |Number of | Mid- u; =
pocket children point |x;-18 u
allowance () x) | o fi
@(ing%)
11-13 3 12 -3 -9
13-15 6 14 -2 -12
15-17 9 16 -1 -9
17-19 13 18=a(let)) O 0
19-21 k 20 1 k
21-23 5 22 2 10
23-25 4 24 3 12
Total |2fi=40+k Sfu;=k-8
Mean X) =a+ Zfit xh = 18:18+( k_8)><2
by i 40+ k
0=«2(k_8): k-8=0 = k=8
40+k

21. We prepare the following cumulative frequency
distribution table:

Salary Number of Cumulative
(in thousand %) persons frequency
5-10 49 49
10-15 133 182
15-20 63 245
20-25 15 260
25-30 6 266
30-35 7 273
35-40 4 277
40-45 2 279
45-50 1 280
Total Xfi =280
We have, n =280 = %Z%ZMO

Cumulative frequency just greater than 140 is 182 and
corresponding interval is 10-15. Therefore, 10-15 is the
median class.
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So,1=10,f= 133,cf. =49 and h = 5.

= 10+(14O_49)x5=10+@=10+3.42=13.42
133 133
Hence, median salary is ¥ 13.42 (in thousand).

22. Here, h =10
Let us construct the following table :

Class- | Frequency | Class-mark | u;= fu;
interval (f) (x) x; —55
10
10-20 8 15 -4 -32
20-30 7 25 -3 -21
30 - 40 12 35 -2 -24
40 - 50 23 45 -1 -23
50 - 60 11 55 = a (let) 0 0
60 - 70 13 65 1 13
70 - 80 8 75 2 16
80 -90 6 85 3 18
90 - 100 12 95 4 48
Total | Xf =100 Yfiu;=-5
Now, Mean (X) =a+ (M) xh
2 f;
= 55+(_—5)x10 = 55—£= 55-0.5=54.5
100 100

Hence, mean is 54.5.

23. Letus construct the following cumulative frequency
distribution table :

Class-interval | Frequency |Cumulative frequency
0-100 2 2
100 - 200 5 7
200 - 300 x 7+x
300 - 400 12 19+ x
400 - 500 17 36 +x
500 - 600 20 56 + x
600 - 700 15 71+ x
700 - 800 9 80 +x
800 - 900 7 87 +x
900 - 1000 4 91 +x

Given, median = 525, which lies in the interval 500 - 600.
Median class is 500 - 600.

So, =500, f=20, c.f. =36 + x and h =100
E—c.f.
Median =1 + | 2 7 x h

— 525= 500+(%) %100

45

= 25=70-5x = 5x=45 = ng = x=9

Thus, the missing frequency is 9.

3

24. Letus construct the following frequency distribution
table:

Daily Number of | Class mark fix;
savings children (x,)
(in%) ()
1-3 7 2 14
3-5 6 4 24
5-7 X 6 6x
7-9 13 8 104
9-11 y 10 10y
11-13 5 12 60
13-15 4 14 56
Total | Xf;=35+x+y Xfix; =258 +
6x + 10y
Given, sum of frequencies = 64
= 35+tx+ty=64 = x+y=29= y=29-x (i)
Now, Mean = %
2 f;
= %ﬁﬁ-ﬂ (- Given, mean = 8)

8 x 64 = 258 + 6x + 10y

512 =258 + 6x + 10(29 - x)

512 = 258 + 6x + 290 - 10x

512 = 548 - 4x = 4x = 548 - 512
4x=36 = x=9

From (i) and (ii), we obtain y =29 - 9 =20
Hence, the missing frequencies are x =9 and y = 20.

[Using (i)

[ T [

...(ii)

25. Let us construct the following cumulative frequency
distribution table:

Class-interval | Frequency | Cumulative frequency
0-5 12 12

5-10 a 12+a
10-15 12 24 +q
15-20 15 39+a
20-25 b 39+a+b
25-30 6 45+a+Db
30-35 6 51+a+b
35 - 40 4 55+a+b

It is given that total frequency = 70

= 55+a+b=70 (i)

= a+b=70-55=15
Given, median is 16 which lies in the class interval 15 - 20.

So,1=15, f=15,cf = 24 +4, §=7—20=35 and i =5

n
——c.f.
Now, Median = l+[2 7 ]xh

= 16:15+(w)x5=15+(113_a)

15
= 1 = 3=11-a = a=11-3=8

Now, from (i), we get8+b=15 = b=15-8=7
Hence, the missing frequencies are 8 and 7.

:11—a




4

26. Letus construct the following frequency distribution
table:

WEG 100 PERCENT Mathematics Class-10

QM 1 to x-axis, intersecting x-axis at M. Then, OM = 38.
Hence, median = 38 years.

Number of | . Kk 28. Letus construct the cumulative frequency distribution
Marks | students x) fix; table :
0-10 ({i) 5 5 Ages Nun}ber Cumulative| Class- | u;= | fiu;
10-20 3 15 45 (in | persons | frequency | mark | x;—35
20-30 7 25 175 years)| (f; (ef) (x) 10
30 - 40 10 35 350 0-10 50 50 5 -3 -150
40 - 50 15 45 675 10-20| 400 450 15 -2 -800
50 - 60 X 55 55x 20-30| 108 558 25 -1 -108
60 - 70 9 65 585 30-40| 530 1088 35=a(let)) O 0
70 - 80 27 75 2025 40-50| 47 1135 45 1 47
80-90 18 85 1530 50-60| 10 1145 55 2 20
90 - 100 y 95 95y 60-70 5 1150 65 3 15
Total | ¥f,=90+ Xfix;= 5390 + Total | 3, S
Xty 55x + 95y =1150 =976
Total number of students = 120 [Given] 3 > fu
© 90+ x+y=120 Mean, x=a+| 5= |h
= x+y=120-90=30 = y=30-x ..(0) o2 ) -
o 2 fixi =35+u><10=35——=35—8.49=26.51
Now, mean (¥) = SF 1150 115
! n 1150
5390 + 55x + 95y From the table, n = 1150 = 5 = — =575
N = 22T T )
120 Cumulative frequency just greater than 575 is 1088 and
= 59 x120 = 5390 + 55x + 95y o corresponding interval is 30 - 40.
= 7080 = 5390 + 55x + 95(30 - x) [Using (i)] Therefore, 30 - 40 is the median class. So, I = 30, f = 530,
= 7080 - 5390 = 55x + 2850 - 95 = 1690 =2850 - 40x £ =558 and J: = 10
—  40x=2850 - 1690 = 40x = 1160 x:%zm "o
Substituting x = 29 in (i), we get y =30-29=1 Median =1 +| 2 7 xh
Hence, the missing frequencies are x =29 and y = 1.
27. The given frequency distribution is less than type =30+ (M) x10= 30+% =30+ 0.32 =30.32

cumulative frequency distribution.

We plot the points (24, 2), (30, 16), (36, 26), (42, 38),
(48, 49), (54, 57) and (60, 60) on a graph paper and join
the points with a free hand to get smooth curve to get the

cumulative frequency curve or a ‘less than type” ogive.

Y
A

601
54+
481
42+
36+
3 ) e
244
18+

Cumulative frequency —3»

12+

(24,2)

M(38,0)
24 30 36 42 48 54 60

0—\/\- » X

Age (in years) —»
We haven=60 = % =30. Take a point P(0, 30) on y-axis

and draw PQ || x-axis, meeting the curve at Q. Draw

Hence, the mean and median of the given distribution is
26.51 years and 30.32 years.

29. Wehave, I = 2. Let us construct the following frequency
distribution table :

= u;=
| Numberof | SOSC Iwin2 g,
years) d (x) 2
5-7 67 6 -3 -201
7-9 33 8 -2 -66
9-11 41 10 -1 -41
11-13 95 12=a(let)|] O 0
13-15 36 14 1 36
15-17 13 16 2 26
17-19 15 18 3 45
Total Xfi =300 Yfu;=-201
o (Sfu), .. (201)
Mean, (x)—a+(2—i)h—12+ 300 x2
67 %2 134
=12- 100 212_ﬁ =12-1.34 =10.66

Since, the class 11-13 has the maximum frequency 95,
therefore, 11-13 is the modal class.
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So, 1=11,f,=95,f,=41,/,=36and h =2
Mode:l+(&)xh
2fi=fo—f2
95-41
2x95-41-36

108
= 11 —_—= 11 . = 11.
+ 13 +0.96 96

54

21”( 19077

[PESETRYE

Hence, mean = 10.66 and mode = 11.96 of the given data.

30. Since, the maximum frequency is 29 which corre-
sponds to the class 60-80. Therefore, 60-80 is the modal
class.

So,1=60,f,=29, f,=21, f,=17and h =20

Mode = l+(ﬂ)xh
2fi=fo-f

29-21 8
2><29_21_17)><20 =60+ 20 x20=60+8=68
So, mode of the distribution = 68
Given, mean = 53
Empirical relationship between the three measures of
central tendency is
3 Median = Mode + 2 Mean
= 3 Median =68 +2 x 53 = 68 + 106 = 174

=  Median = % =58

:60+(

31. Letus construct the following cumulative frequency
distribution table:

Class Frequency Cumulative
frequency

0-10 5 5

10-20 x 5+x

20-30 6 11 +x

30 -40 y 11+x+y

40-50 6 17+x+y

50 - 60 5 2+x+y

It is given that Xf; = 40
2+x+y=40

= x+y=40-22=18 = y=18-«x (i)
The median is 31, which lies in the class-interval 30-40

So,1=30, f=y, efi=11+1x %%:2@ and =10

n
==@/
Median = [ +| 2 xXh
- 31=30+(20_(11+x))><10
Y
9—x 9—x . .
= 31-30= x10 = 1:18 %10 [Using (i)]
—-x

= 18-x=90-10x = 10x-x=90-18

= x=72 = x=8

Substituting x = 8 in (i), we get y =18 -8 =10

Hence, the missing frequencies are x = 8 and y = 10

32. We prepare the less than type cumulative frequency
distribution table :

5

Marks Frequency |Cumulative frequency

Less than 5 4 4

Less than 10 6 10
Less than 15 10 20
Less than 20 10 30
Less than 25 25 55
Less than 30 22 77
Less than 35 18 95
Less than 40 5 100

We, plot the points (5, 4), (10, 10), (15, 20), (20, 30),
(25, 55), (30, 77), (35, 95), (40, 100) on a graph paper and
join them by a free hand to get smooth curve. The curve
we get is called an ogive of less than type (see figure).
Now, we prepare the more than type cumulative frequency
distribution table :

Marks Frequency %?;g‘;iﬁi;e

More than or equal to 0 4 100
More than or equal to 5 6 96
More than or equal to 10 10 90
More than or equal to 15 10 80
More than or equal to 20 25 70
More than or equal to 25 22 45
More than or equal to 30 18 23
More than or equal to 35 5 5

Now, we plot the points (0, 100), (5, 96), (10, 90), (15, 80),
(20,70), (25, 45), (30, 23), (35, 5) on the same graph paper
and join them by a free hand to get smooth curve. The
curve we get is called an ogive of more than type (see
figure).

1001
904
804
704
604

501
40 1
30+

(25 49) More than ogive

Cumulative frequency —

20+

10 T(5,4)

510 15 20 25 30 35 a0 45 50

Marks —
We find that the two types of cumulative frequency
curves intersect each other at point P. Perpendicular PM
is drawn on x-axis. The value of marks corresponding to
M is 24. Hence, the median is 24.
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33. We prepare the following table from given data :
Marks Number of students | Cumulative
(f:) frequency (c.f.)
80-90 150-141=9 9
90 - 100 141-124 =17 9+17=26
100 - 110 124-105=19 26+19=45
110-120 105-60 = 45 45 +45=90
120 - 130 60-27 =33 90 +33 =123
130 - 140 27-12=15 123 +15=138
140 - 150 12-0=12 138 +12 =150
More than or 0 150 + 0 =150
equal to 150

Here, n =150 = % =75

Now, 110-120 is the class whose cumulative frequency is
greater than 75.

110-120 is the median class.
So, f=45,c.f. =45h=10,1=110 and h =10

n
——c.f.
Mediar1=l+{2 7 ]xh

75_45)x10=110+@x10=110+@
45 45 3

:110+(

=110 + 6.67 = 116.67

34. Letus construct the following cumulative frequency
distribution table :

WEG 100 PERCENT Mathematics Class-10

Class-interval Frequency (f;) frg;tiggi;h(z;.)

0-20 6 6

20-40 8 6+8=14

40 - 60 10 14+10=24
60 - 80 12 24 +12=36
80 - 100 6 36+6=42

100 - 120 5 42 +5=47

120 - 140 8 47 +3 =50
Total >fi=50

We have, n =50 =

n
n_2
2

Cumulative frequency just greater than 25 is 36, which
lies in the interval 60-80.
- 60-80 is the median class. So, [ = 60, f =12, c.f. =24 and

h=20

Median =1+ [

=6O+(25_24)

z—c.f.]Xh
K

20

XZO:6O+E =60+1.67 = 61.67

Since, the class 60-80 has the maximum frequency 12,
therefore, 60-80 is the modal class.

So, 1= 60, f, =10, f, =12, f,= 6 and 11 = 20

Mode:l+(—ﬂ—
2fi-fo-fa

2

:60+§><20:60+5=65

o

12-10

— [x20
2x12-10-6
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