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22 (a)𝑥 =
1 + 2 + 3 + ... + 𝑛𝑛 =

(𝑛 + 1)

2

Variance,  𝜎2 =
∑ (𝑥𝑖)2𝑛 ― (𝑥)2

=
∑𝑛2𝑛 ― (𝑛 + 1

2 )
2

=
𝑛(𝑛 + 1)(2𝑛 + 1)6𝑛 ― (𝑛 + 1

2 )
2

=
𝑛2 ― 1

12
25 (a)

Coefficient of skewness =
𝑄3 ― 𝑄1 ― 2(𝑚𝑒𝑑𝑖𝑎𝑛)𝑄3 ― 𝑄1

=
25.2 + 14.6 ― 2(18.8)

25.2 ― 14.6

=
2.2

10.6
= 0.20

27 (a)

Let 𝑥1,𝑥2,…,𝑥𝑛 and 𝑦1,𝑦2,…𝑦𝑛 be two series of observations with geometric means 𝐺1 and 𝐺2 

respectively

Then,𝐺1 = (𝑥1 ∙ 𝑥2 ∙ … ∙ 𝑥𝑛)1/𝑛 and 𝐺2 = (𝑦1 ∙ 𝑦2 ∙ … ∙ 𝑦𝑛)1/𝑛
Since 𝐺 is the geometric mean of the ratios of the corresponding observations∴ 𝐺 = (𝑥1𝑦1

∙ 𝑥2𝑦2
∙ … ∙ 𝑥𝑛𝑦𝑛)

1/𝑛
=

(𝑥1𝑥2…𝑥𝑛)1/𝑛
(𝑦1 ∙ 𝑦2…𝑦𝑛)1/𝑛 =

𝐺1𝐺2

28 (d)

We know that, 𝑟 =± 𝑏𝑦𝑥.𝑏𝑥𝑦
Also we know that sign of 𝑟, 𝑏𝑥𝑦,𝑏𝑦𝑥 𝑎𝑟𝑒 𝑎𝑙𝑙 𝑠𝑎𝑚𝑒.∴ 𝑟 = (sig𝑛 𝑜𝑓 𝑏𝑦𝑥) 𝑏𝑦𝑥.𝑏𝑥𝑦

30 (b)
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Let 𝑌 =
𝑎 𝑋 + 𝑏𝑐 . Then, 𝑌 =

1𝑐(𝑎 𝑋 + 𝑏)∴ 𝑌 ― 𝑌 =
𝑎𝑐 (𝑋 ― 𝑋)⇒ 1𝑁 (𝑌 ― 𝑌)2 =

𝑎2𝑐2

1𝑁 (𝑋 ― 𝑋)2

∴ 𝜎𝑌 =
𝑎2𝑐2

×
1𝑁 (𝑋 ― 𝑋)2 =

𝑎2𝑐2
𝜎2 = |

𝑎𝑐|𝜎
31 (d)

We have,𝑋 =
𝑥1 + 𝑥2 + … + 𝑥𝑛―1 + 𝑥𝑛𝑛⇒𝑛 𝑋 = 𝑥1 + 𝑥2 + … + 𝑥𝑛―1 + 𝑥𝑛

Let 𝑌 be the new mean when 𝑥2 is replaced by 𝜆. Then,𝑌 =
𝑥1 + 𝜆 + 𝑥3 + … + 𝑥𝑛―1 + 𝑥𝑛𝑛⇒𝑌 =

(𝑥1 + 𝑥2 + … + 𝑥𝑛) ― 𝑥2 + 𝜆𝑛⇒𝑌 =
𝑛 𝑋 ― 𝑥2 + 𝜆𝑛

32 (b)

Let  𝑥1,𝑥2,…𝑥𝑛 be n values of 𝑥.
Then,  𝜎 =

1𝑛∑n
i=1 (xi ― x)2…     (i)

The variable 𝑎𝑥 + 𝑏 takes values 𝑎𝑥1 +𝑏,𝑎𝑥2 +𝑏,…,𝑎𝑥𝑛 +𝑏 with mean 𝑥 +𝑏.
∴ 𝑆𝐷 𝑜𝑓 (𝑎𝑥 + 𝑏) =

1𝑛 n

i=1

{(axi ― b) ― (ax + b)}2

= 𝑎2.
1𝑛 n

i=1

(xi ― x)2

 

= |𝑎|𝜎
Alternate SD(𝑎𝑥 + 𝑏) = 𝑆𝐷(𝑎𝑥) +𝑆𝐷(𝑏)

                         =|𝑎|𝑆𝐷(𝑥) +0

                          =|a|𝜎
33 (d)

Mean =
1

10
[(𝑥1 + 𝑥2 + ... + 𝑥10) +(4 + 8 + ... + 40)]

=
1

10
(𝑥1 + 𝑥2 + … + 𝑥10) +

4

10
(1 + 2 + … + 10)

= 20 +
4 × 10 × 11

10 × 2
= 42

35 (d)
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𝑥 =
12𝑛 + 1

[𝑎 + (𝑎 + 𝑑) + … + (𝑎 + 2𝑛𝑑)]

=
12𝑛 + 1

[(2𝑛 + 1)𝑎 + 𝑑(1 + 2 + … + 2𝑛)]

= 𝑎 + 𝑑 2𝑛
2

.
(2𝑛 + 1)2𝑛 + 1

= 𝑎 + 𝑛𝑑∴ MD from mean =
12𝑛 + 1

|𝑥1 ― 𝑥|

=
12𝑛 + 1

2|𝑑|(1 + 2 + ... + 𝑛)
=
𝑛(𝑛 + 1)|𝑑|(2𝑛 + 1)

36 (b)

Given, 𝜎2
10 =

99

12
=

33

4⇒  𝜎10 =
33

2

SD of required series = 3𝜎10 =
3 33

2

38 (b)

We know that,

var(𝑎𝑋 + 𝑏) = 𝑎2var(𝑋)∴  var(𝑎𝑋 + 𝑏𝑐 ) = (
𝑎𝑐)

2

var(𝑋) =
𝑎2𝑐2
𝜎2

∴  SD = var(𝑎𝑋 + 𝑏𝑐 ) = |
𝑎𝑐|σ

39 (b)

We have,𝜎2 =
1

2 𝑛 + 1

2 𝑛
𝑟=0

{(𝑎 + 𝑟𝑑) ― (𝑎 + 𝑛𝑑)}2

⇒𝜎2 =
2 𝑑2

2 𝑛 + 1
{12 + 22 + … + 𝑛2}⇒𝜎2 =

𝑛(𝑛 + 1)

3
𝑑2⇒𝜎 =

𝑛(𝑛 + 1)

3
𝑑

40 (a)

Given that, mean=5, median=6

For a moderately skewed distribution, we have

Mode =3 median ― 2 mean⇒Mode = 3(6) ― 2(5) = 8

ANSWER-KEY
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Q. 1 2 3 4 5 6 7 8 9 10

A. A A C D C B A D A B

Q. 11 12 13 14 15 16 17 18 19 20

A. D B D B D B B B B A
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