MATHEMATICS

Statistics

Il Exercise-1 |

Marked Questions may have for Revision Questions.

OBJECTIVE QUESTIONS

Section (A) : Mean, median & mode
142+4....2" 2" -1) 1
A-1. Sol. n+1 = 2-1  n+1

A-2.  Sol. 9 = x
(W, + Wy F o+ Wy )+ Wy 1
10 T
From equation (1) & (2)
3
Wio = 2 X
(W + Wy e+ W )+ Wi + Wy
Now 11 = X
From equation (1), (2) and (3)
X
Wi = 2
Y A+iB A.n+BM
i=1 2
A-3. Sol. Mean = n = n
(n+1)

Mean =A+B 2

(1)

(2)

.(3)

A-4. Sol. 6,8,9,610,11, 12,14
median = 10
7 S L
A5. Sol. a-2,a-3,a-2,a-2,a-2,a+ 2,a+4,a+5(a>0)
0‘.—2+ot—1 5
—2 a__
median = 2 = 4
A-6.  Sol. Number 2 repeats maximum number of times
A-7. Sol. Obvious
A-8. Sol. Geometric mean

1

(X1 Xp X5 e xn)1 [ﬁ X, ijﬂ (ﬁ X, X,
M(Y1Y2 YarroYn) o (Vi¥oYaerYa) o 2 \Ve Yoo Vo) WY Y2 Vs
> While in case of 1 & 2 it is not true always

A-9.  Sol.

Frequency of f = 10Cs which has maximum value

X

n

"

Y,

-1
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A-10. Sol. Mean of 21 observation X = 40, so

Sum of numbers = 21 x 40 = 840

= As numbers greater then median increased by 21, so 10 observations will increase by 21.

Now sum of all observations = 840 + 10x(21) = 1050

1050

= So now new meanis= 21 =50

A-11. Sol. X1+Xz....Xn=n X
> (x, +2i) Sx o Yi o 2n (n+1) ~

) i=1 = L +2 =nX + 2 soMean = X +(n+1)
A-12. Sol. Mean — Mode = 63

As mode = 3 median — 2 mean

= mean — 63 = 3 median — 2 mean

= mean — median = 21

> -63=3 -2

= - =21
A-13. Sol. Mean of variate 1.2.3, 2.3.4, 3.4.5, ....... ,n(n+1).(n+2)

For sum of series

r(r+1)(r+2) z”:_l_r:n(n+1)(n+2)(n+3)
T = 4 (r+3)-(-1)] =  S=m 4
s (n+1)(n+2)(n+3)

Mean = N = 4

Section (B) : Range, coefficient of range, mean deviation and coefficient of mean

deviaiton.
B-1. Sol. Range of data = difference of extreme values = 18-1 =17

difference of extreme values 10-2 2
B-2. Sol. Coefficient of range = sum of extreme values _ 10+2 _ 3
B-3 Sol. 34, 38, 42, 44, 46, 48, 54, 55, 63, 70
46 +48
median ()= 2 =47
Z|x‘_M| =13+9+5+3+1+1+7+8+16+23=86
86

so mean diviation about median = 10 =8.6

B-4. Sol. n =288

44"value + 45" value 56 + 57

Median = 2 2 =565
44" value + 45" value 56 + 57

= 2 2 =56.5

ot
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88
-56.5
;Ix‘ |_43.5+42.5+. ... +05+05+. . . . +435
M.D.(median) = 88 88
1+3+5+. . . . +85+87
= 88 =22
B-5_  Sol. If Xx1..... Xn are the observations then the new observations are (1.02) x1, (1.02)xn

Therefore the new mean = (1.02) X

1 _
— 1.02)x. —(1.02
New mean deviation = " 2.10102) = (1.02)x]

1 _
*Zl Xi— X |
=(1.02) n
=(1.02) x 50 =51
B-6_. Sol. If X1..... Xn are the observations then the new observations are (0.95) x1, (0.95) xn
Therefore the new mean, =(0.95) X
1Zl (0.95)x; — (0.95)x |
New mean deviation ="
1 _
72' Xi—X |
=(0.95) n

=(0.95) x 80 = 76

1

B-7. Sol. X=2n+1[a+(@+d)+....+(a+2nd)]
1

=2n+t1[@2n+1)a+d (1 +2+...+2n)
2n (1+2n)

:a+d? 2n+1 =g +nd
1 n(n+1)|d|

M.D.frommean = 2n+1 2 d[(1+2+..+n)= (2n+1)

-1+0+4

B-8._ Sol. Mean = 3
Hence M.D. (about mean)
|-1=1]+]0-1|+|4-1|

3 )

1

B-9_. Sol. See properties of AM

20 20
>(x,—30)=20=) x,—20x30=20
B-10_. Sol. E
20
> % = 600+20 = 620
i=1
620 _,,

Mean = 20 Ans.

Section (C) : Variance, Standard deviation and coefficient of variation.

-

31
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20 20 2
n n
= o2 Z‘ 287
c1. Sol. x=20 -2 20 = 2
20 )2
>n
20
an i=1 )
20 | 287 (EJ 133
== O2 = 20 — = 2 _ 2 = 4
C-2. Sol. Let two observations are x and y
X+y+2+4+10+12+14
then 7 =8
X+y+42=56=>x+y=14 . (A)
X2 +y? +4+16+100+144+196  (x+y+42)
and 7 - 49 =16
x? +y? +460
= 7 =16 +64 =80

= X2 + y2 = 560 — 460 = 100

..(B)

» onsolving (A) & (B)we getx=6,y=8

X
C-3. Sol. o= N

1560
oo 10 _ (V2]

=144 >

C-4. Sol. Coefficient of variation = 0.58 =
0(S.D.)=.58x%x4=2.32

10
(%, - 50)°
1

C-5. Sol. i= =250

o= =5
2100
coeff. of variation = X =10%

C-6. Sol. Obvious

C-7 Sol. 28, 29, 30, 31, 32

Mean =30
(30-28)" +(30-29) +(30-30)" +(30-31)" + (3032’
= variance =0z = 5
2= 2 -~ sD.=+Vof =2
X, +3/2 1 a1
C-8._ Sol. Weknownthatifdi= -2 so.h= 2.Thus ou= "l 6,=2x35=7

NG ¢
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C-9._ Sol. Weknownthatyi= 2 soh=2 Thusoy= |h| 0x=1.5%x9=135

Bl Exercise-2

Marked Questions may have for Revision Questions.

PART -1: OBJECTIVE QUESTIONS

2n+1 Cu Fol 2n+1 Cn 22n
1. Sol. n+1 = n+1
0"C,+1 "C+2"C, +....... +n"C, n.2n-1 n
2 Sol X = "C,+"C+"Cy+.....4+"C, 2" _ 2
3 Sol
X f\ fl X f,Xi2
0 1 0 0
1 9 9 9
2 7 14 28
3 5 15 45
4 3 12 48
Df=25 > fix =50 [ fix? =130

X% (X xY
o[ > [ i ”
FE,

so variance of A = 1.2 < 1.25 = variance of B
SO more consistent team = A

4. Sol. 200 =25 300 =10
= Sx =5000, Ty =3000
ox=3 and oy=4
X Zy;
200 _(25),=9and 300 _(10).= 16
>xi2 = 126800 and Xy = 34800

A’

a?

L 4



sz _[22]2 o(x/ +yf)_[2><i +3y, T 161600 _[8000)2
=67.2

g= N n/) _ 500 500 500 500

ot
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XX oy
-(x) 2
5. Sol. =3 = 100 =9 = 2%~ 23400
2.7~ 250 x 15.6 = 3900
& Yyi= Yzi— % = 3900 — 1500 = 2400
DX AV
2 e — Zy?
%2 21344 > 250 _(15.6). = 13.44 = ' =40800
2
2V (v ) _ (40800 _(2400 ?
150 150 150 150
= Oy = =4
6. sol. (%) =g, () - 40
(OXZ) = 16, (Oyz) =36
x? Ty’
(xy 10 _ ()
Ox2 = 10 -, Oy2 = -
>x12 =160 + (60)2— 10 2y = 360 + (40)2.10
Ix? + Xy? _(10?+10sz 520 + 52000
os(overal) = 20 20 = 20 — (50)
02 = 2626 — 2500 = 126
SD.= +‘/5_2 =11.2
7. Sol. Mean (X) = 4, variance = 5.2
ai, a,az=1, 2, 3.
Let x1, X2 are remaining values
a,+a,+a, +X, +X,
Mean (X) = o = X1+ x2=11 (1)
alta tajHx X,
variance 02 = 5.2 = S _(®) = X12 + X22 = 65 ~(2)
= |X1 - X2| =3
= SoA=11=10-Xx2—2x=A = (x+1):2=0 one solution
8. Sol. Let x» misread value (Xn) = 10 (Xn)actwal = 12
n-1
_ X; %
02=3.3 X =113 = i=1 =113 -10=103 = 10. ( )— 10
n-1
> xZ+x?
i=1 .2
O2 = 10 —_ (X)
n-1
Xi2 —2
52 67410 (%) (1)
- 2
fo + ( ”)actual
= (Oz)actualz 10 _ (i)actual
= 2
fo + (X" )actual
= (OZ)actuaI: 10 _ (i)actual

S ¢
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10.

11.

12.

13.

14.

67 +10(X)° +144 (10(X)-10+12
10 10
(02actual) =3.14

3,4,5,6,7,

nd
)
Q.= =2na term =2

4
th
(%)
Qs = =6mnterm =6

Sol. 6, 8,9, 10, 11, 12, 14
Q1=2nterm =8
Qs =6nterm =12

, 2,
7+

1 1
Quartile deviation = 2 (Q:—Qi)= 2 (12-8)=2
Q, -Q,

Sol. Coefficient of quartile deviationis = Q; +Q
6, 8,9, 10,11, 12, 14

12-8 4 1
Q:.=8 = coefficient= 12+8 =20 = 5
Q=12
Sol. As data has outliners at 90,000 and 95,000 we should use median in place of mode

10" value + 11" value

& Median = 2 = 12000
Sol. For a normally distributed data, we many use either mean or median. However, mean is

preferred as it include all the values in the data set for its calculation and any change in any of the
scores will affect the value of the mean which is not the case with median or mode.

Sol.  Obviously

PART -1l : MISCELLANEOUS QUESTIONS

A-1.

Sol.

A-2_.
Sol.

Ans. (1)

Jz(xi—S)z_(z(x—S)T S
S.D.(x) = S.D. (x — 8) = n n _Ve ',
Ans. (1)
Obviously

Section (B) : MATCH THE COLUMN

B-1

Sol.

Ans.  (A) - (a,1);(B) ~ (p,q,1,8); (C) - (s); (D) ~ (s)

(A) Due to low value 1, mean is not preferred

(B) Mean, Median, Mode and S.D. are dependent on change of scale.
© S.D. is independent of change of origin.

(D) Range is always greater than or equal to S.D.

o?
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B-2_

Sol. A-r;B-r;C-p;D->p
(A)=2{S.D.of2,4,6, ......, 2n
=2{S.D.0of 1,23, ....n}

\/nz -1 \/n2 -1
12 _ 3
B)S.D.of1,35, ....,2n-1
S.D.of 2,46, ......, 2n
n* -1
= 3 [from part (A)]
(C) Meanof 1,35, ......2n -1
1+3+5....+(2n-1)

~

(D) When n is odd, then
n+1

median= 2 th odd natural number

2[n+1}
= 2 —1=n

When n is even, then

[E+ 1Jth odd number]
median = 2

2P

=2 (n-1+n+1)=n
Note kth odd number = 2k — 1

Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT

C-1.

c2_

Sum of the observation
Mean =

Sol number of observation

For median , arrange the items in increasing order as 3, 5,7, 9, 11, 15, 16, 17, 28, 28, 31, 43.

Here , number of items is 12 (even number)
1 {[f)th item +(122+1Jth item} 1
Median= 2 = 2 (6th item + 7 th item)

1
= 2 (15+16) = 15.5

Sol. Here, n1 = 25, n2 = 35.
X, =40,X, =45,

c,=5 and G, =2

Let X be the mean and® , the standard deviation of the two samples taken together, then

%= nX, +Nn,X, 25x40+35x45 2575
n, +n, 25+35 60

=42.917

o?
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> 1 2 2, N,
o {n101 +n,0% +

n,+n,

7 v\
X=X
1+n2(1 2)}

Also,
1

~25+35

1129.58 18.83
= 60 nearly

25x35
25+35

{25 x(5) +35x(2) + (40 - 45)2} = é[szs +140 + 364.58]

ca. sol. (1) 24 =2(x-X)=nx-nx=0
2)Ifs.D.ofx(i=1,2,3,..... n) is o then S.D. of hxiis |h|o
B)x(i=1,2,3,..... n)

* Marked Questions may have more than one correct option.

PART -1: JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARYS)

1. Sol. If we change scale by using x + h then median increases by h. so median is not independent of
change of scale. From histogram we can see highest frequency so mode.

2. Sol. X=0

Ix -x[

2N =a=SD.=|a=2
1 : 2
3. Sol. Mean  Median Mode
1 2
I HTfRTHI EEGED
1xmode +2x 21
so median =22 = 3 , mode =24
1xmode + 2x 21
=22= 3 =24
4. Sol. 0220
2 2
LY (_Z al J 400 6400

= n : >0=> N n“ >0=n>16
5. Sol.  Variances remain uneffected by adding some constant to all observations

soVa=Vs

soVaVe=1
6. Sol. Let no. of student = 100 number of boys = n,

Nnx52+(100-n)x 42

100 =50 =n =80
so 80%

+
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a+b+8+5+10
7. Sol. o =6=a+b=7 (1)
(a-6Y +(b—-6)Y +2° +1 +47
o =6.80 > (a—6)2+ (b —6)2= 13

solve a=3,b=4

Y Y (n+1) (2n+1) n+1
8. Sol. Statement-1: N - n = 6 _ 2

&
=\ 6 Jon+1-3)

Statement-2 : Obvious

T+ (1+d)+(1+2d) + (1+100d)
9. Sol. X= 101 =1 +50d

2% X
< | (1+id)—(1+50d |
w0 Z

Mean deviation = 101 101
120% ~50) d| (50+49+1+0+1+50)d
= =0 101 =225> 101 =225
50x 51
= 101 g=2255d=101
10. (4
DX [ZX' T
‘ n
Sol. oxx=4>=> n _ =4
R

2
> 5 _(2p=4> XX Z 40
2
similarly Zy‘ =105

ZX?+ZV?_{Z*1BZWJZ 145 {10+20JE_55

o= 10 _ 10 _\ 10

11. Sol. Median = 25.5 a
Mean deviation about median = 50

=255a
ds Ikis{k =50
Y | x-25.5a |
= S0 =50

=245a+235a+... +0.5a +0.5a + .... + 24.5a = 2500
=>a+3a+ba+.... + 49a = 2500
25

= 2 (50a)=2500 = a=4
12. Sol. Correct mean = observed mean + 2

30+2=32
Correct S.D. = observed S.D. =2

+

11 |
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13.

14.

15.

16.

17.
Sol.

+

2%, + 2%, +....+2X
Sol. A.M. of 2x1, 2Xz ..... 2Xn IS n

2[x1+x2+ ..... +xnj
= n = 2X

So statement-2 is false
variance (2xi) = 2z variance (xi) = 402
so statement-1 is true.

n

Sol. (4 5
(x, —X)?

If initially all marks were xi then 012 = N
Now each is increased by 10

> [(x,+10) ~(x+10)]"

022 = N = o1

So variance will not change whereas mean, median and mode will increase by 10.

Sol. First 50 even natural numbers
50

2
Z‘ : 2+44+6+....+100 [50x51)

Mean = 90 4= 50 =2 =51
2 2
;(_n) 22 +4% +......+100°
variance = 50 — =42 =4 50 — 2601 =833
Xy F Xgeeraenen X6
Sol 16 =16
If X1 =16
D S X;p—16+3+4+5
18
16x10-16+12 240+12 252
— 18 — 18 = 18 -14
Ans. (1)
Standard deviation of numbers 2, 3, aand 11 is 3.5
RS
—(X)
(35).= 4
4+9+a%+121 [2+3+a+11]2
N (3.5): = 4 - 4

on solving, we get
3a2—32a+84=0

12 |
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