STATISTICS

HINTS & SOLUTIONS

EXERCISE - 1 13. n=88
Single Choice " "
. 44" value + 45" value 56 +57
Median = 2 = > =56.5
1> +2* +3* + ——— +n? _ 46n M.D.(median)
n 11

8
D Jx; —56.5|
nm+1)@n+1) 46n = _43.5+425+...+0.5+0.5+...+43.5

= 6n BRI 88 88

B 1+3+5+....+85+87 B

— 1l(n+1)(2n+1)=276n
= 22n*-243n+11=0 88
— (-11)22n-1)=0
2
1 s oo e 30
n:11 ))_ Il¢ E ]4- .D._ HEXI - Hle
11 11
in 15+ZX1 " So, S.D. of first n natural numbers
3. H—=—2>H = X =165
11 12 i=1 ) ) 2
= — 2 p— p—
- x=I5 " (nan
B Rag. mean 1 n(n+1)(2n+1) {1 n(n+1)}2
_a+@+d)+@+2d)+...... +fa+m-1)d} n 2
n
(n+1)(2n+1) (n+1)2 n+1)n-1)
Ma+a+m-1)]
2[3 (n—])d 4 12
= =a+
n 2
11. First we changed the classes into continuous form, we /n -1

have

[OFL 0.5-10.5]10.5-20.5(20.5 - 30.5/30.5 - 40.5|40.5-50.5| 16. T =(2n—1)(2n+1) (2n+3)

f 5 7 8 6 4
S, =T, 1
Here model class is 20.5 — 30.5 Req. A.M.:?: " =;[E(8n3+12n2—2n—3)]
Mode = ® + 2(’3;“ N | |
@~ =%) = —[8m+ 125n° - 25n - X3]
05+ 32D 0-a3.83 =20 + 82 + Tn— 2
2T 16-7-6) :
A =n+
12. Here number of terms =n + 1 (odd) - % ™
19. > o=, |25 = 25
n n n

. (n+2) (n ]) 0
. Median = T th term = 5+ th term =*'C _,

2 — 2 ¥ 2
= Ix’=n(c’+ X?)
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MATHS FOR JEE MAIN & ADVANCED

21.

23.

24.

Here N=10, u,

LEfu=1 X (22) 43X (-1)+4x0+2 x 1 =-3

and, Sfu2=1x4+3x1+4x0+2x1=9

2
-3
— | — =9
10
First we arranged the observations in ascending order

34,38,42,44, 46,48, 54,55,63,70

Here

n =10 (even)
Median (M)

(n)th term + (n + lJth term
2 2

S ~M[=13+9+5+3+1+1+7+8+16+23=86

.. Mean deviation from Median

_2|Xi_M|_8

n

6

Let the number of terms of two series are n, and n, whose

means are X, and X, resp.

_ N X, +n,X%,
» X=
n, +n,
__ mX-X) _
Now X=X,=———>0 (> X>X)
(n; +n,)
= X>X .0
VY _ a n, (X, - X;) o
Again X — X, = (r X<X)

2 (n, +n,)
= X<X, ..(i)

by (i) & (i) X,< X < X,

31.

32.

36.

n n
B [Ejth term+(5+1)th term 62468

I . . . .
26. Arrange the given observations in ascending order

40, 54, 62, 68, 76,90
no. of terms (n) = 6 (even)

Median (M)

65

2 2
S ~M[=25+11+3+3+11+25=78

Ilx, =M 78
n 6

M.D. from median = =13

M.D.
median

_13_
65

.. Coefficient of M.D. = 0.2

2
T -

= Y x; =23400

Dz, =250%15.6=3900

2 Xy, =Yz~ ¥x=3900-1500=2400

c=3 =
X

2 2
X+ -
o2=1344 = %—(15.6)2—13.44

= D y; =40800

2
Xy [ 2vi) _ [40800 (2400Y"
= %7150 | 150 150 (150 ) %

Let the no. of boys and girls are n, and n, resp., then

65n; +55n, —61
n; +n,
= 4n, =6n, = n:n,=3:2

c
Coefficient of variation = % x 100

(D)

(x, +4)+(x, +8)+...+(x,, +40)
10

Req. mean =

_ X, +X, +.. +Xy)
10

41 +2+....+10)
10

=20+22=42 [by eq. (1)]

24
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STATISTICS

49.

52.

54.

W.M_:0X1+1XHC1+2XHC2+ ....... +nx"C
1+'C,+'C, +....... +"C,
r."C
_1IX'C +2X"Cy +. +nx"C, _rz::‘ '
C,+'C, +....... +'C, 2"
e D nY e
B ; r o ,Zzl: 2! _n
2" 2" 2" 2
. Since mean deviation is minimum when it is taken by

median, so here K is median of given observations.

n+1
K = median = T th observation

= 51™ observation

K=x,
A q= totaldistance ~ d+d+d
Verage Speed = iotaltime  t, +t, +1,
3d 3
=4 d d -1 1 1 =H.M.of v ,v,v,
—t—+—
V)V, v, v, Vv, v,

On arranging the values in the ascending order

1
o+ =

1
_ -3 - = ) -
o , O , o 2,0c , o 5 5

2
oat+td,ats5 (F a>0)

Here number of observations n = 8 (even)

. Il |(n n
Median = — || — |thobser. + | — + 1 | th obser.
2 [\2 2

—1[ —2+( —l—ﬂ— P
P I AR eyl el ey

. For S.D. of first n odd natural numbers

1,3,5,....,2n-1)
IX=1+3+5+ . +@2n-1)=n’

$x2=12+32+ 52+  +(2n— 1)

58.

=[12+22+ 32+ .+ (2n)] - [22+ 42+ ... + (2n)]

=[1+22432+ _+(2n)] - 212+ 22+ . +n7]

:2n(2n+1)(4n +1)_4 nn+1)2n+1)
6 ' 6

- _n(2131+1) [(4n+1)—2(n+ 1)]

n@n+1)@2n-1) _ n@n’ -1)

let |x, =X =y,

Le. (Xi_i)z = |xi_)_C|ZZYi2

Now

S(x, - X)
n

_(z| xi—i|]2
n

(SD.P—(M.D.y=

B 2
:&_[&] e
n n Y

("> o’ is non negative and all values are not same)

— (S.D.P—(M.D.;>>0

= S.D.>M.D.
. Let x, x,, ---- X are n positive numbers such that
X XX X -mm XX =1 ..(1)
¥ AM.>GM.
X +X, +———+X,
So > (X X X, X —mmm X X )0
n
= X tx, o +x >n by (1)

24
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MATHS FOR JEE MAIN & ADVANCED

63. Here u=

x_a
h h
7 S.D.isnot depend on change of origin but it is depend
on change of scale.

GX
Gu=
h
X X, e +X,
64. Let X =
n
X, + D+ X, +2)+..... +(X. +n
New Meap = 1D+ Gs +2) (x, +1)

n

(X, +X, +..... +xn)+(l+2+ ..... +n):i+n+1

n n 2

10
65. 2 (xi—15) =7 = Yx-150=7= leoxi =157
i=1l

_—2
66. o= /M
n

i ol o= o,
C n C
EXERCISE -2

Part # I : Matrix Match Type

1. (A) Due to low value 1, mean is not preferred
(B) Mean, Median, Mode and S.D. are dependent on
change of scale.
(C) S.D. is independent of change of origin.
(D) Range is always greater than or equal to S.D.

Part # II : Comprehension

Comprehension # 2

2.

As data has outliners at 90,000 and 95,000 we should use
median in place of mode

10" value + 11" value
2

& Median= =12000

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.

24
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STATISTICS

EXERCISE -3

Part#1 : AIEEE/JEE-MAIN

2. Givenn=15,Xx=170,Xx>=2830

Since one observation 20 was found be wrong and it
replaced by its correct value 30

correct sum of observation =170 — 20 + 30 = 180
correct sum of squares of observations

=2830-20°+30*=3330

3330 180
The correct variance = ———| — | =78
15 15

6. Number of observations = 2n
and observations are

a,a, - n times, —a, —a, ---- n times

_na+ (—na) 3

\/Z(x x)? :\/fo Qx=0)
2n

2na’ ,

,/ = |a| (> S.D.=2)

10. Population Ahas 100 obser 101, 102, ..... 200 and variance V.

Population B has 100 obser. 151, 152, ..... 250
i.e. (101 +50), (102 +50), ..... (200 + 50) and variance V
- Variance is independent of change of origin.

. VA
1.e. VB:VA = v, =1

11. Let number of boys and girls are n, and n, resp.

5 FoAE ALK, 52n +42n,
n, +n, n, +n,
= n, =4n, ..(D
Percentage of boys = x 100 = 80

1 2

[using (1)]

12.

14.

XX, _
» — =X
n
a+b+8+5+10
= 5 =6 =a+b=7 ..(1)
2
and SR

a’ +b> +64+25+100
5

-36=6.8

= a*+b>=25

Q)

On solving equation (1) & (2) a =4, b =3 or
a=3,b=4

. Sum of first n even natural numbers

SX =2+4+6+ .. +2n

=2[1+2+3+ .. +n]=n(n+1)

Sum of square of first n even natural numbers

IX=22+4+6"+ ... + (2n)?
=27[12+22+32+ ... +n?
_ 2nm+1)2n+1)
- 3

Variance of first n even natural numbers

5 x; (in)z
o= B i §
n n

2m+1)2n +1 21
SR ZLENT LAV P

So, statement-1 is false and statement-2 is true.

> M.D.ofAP.a,a+d,a+2d, ... a+2nd about mean is
n@n+1)

M.D.= —|d|
2n+1

given numbers 1, 1 +d, 1 +2d, .... 1 + 100d are in A.P.

and its M.D. is 255.

Herea=1,2nd=100die. n= 50

= d=10.1
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|
15. Heren, =n,=5,62>=4,06,=5, X, =2, X =4

Variance of combined set

2 2
» _ 1,0 +10,G,

nn,
o = + -X, )
n, +n, (n, +n2)2
5x4 +5 x 5 5x5 11
= -4y _ -
G +5) (5 +5) 2
16. Mediam=25.5a
X, :© a 22 3a....... 50 a
x—M| : 24.5a 2352 ... 24.5a

D x-M|=[2452+23.5a+ ... +05a+05a+....+24.5a]
=2a[05+1.5+...... +24.5]

D x,~M|=25x25a

M.D. 25%x25a
50
B 25%x25a 4
- X,
17. X=mean=—-
n

mean of x; is given as 30 gm
If each data is increased by some number
(i.e. 2) the mean is also increased by 2.
i.e. corrected mean =30 +2 =32 gm
2
L XX, —X

o = standard deviation = M

n
standard deviation does not depend on change of origin
so if every data is increased by same number (i.e. 2) then
standard deviation remains same.

So the corrected standard deviation = 2gm.

21. Variance

4+9+a2+121_(16+aj2
4 4

4(134+a2)—256—a2—32a
B 16

2
7
3a’—32a+280= 16.(5} =4x49
3a’-32a+84=0

B MOCKTEST ooy

1.

Assume that x is not even (i.e. it is odd) so that x? is not
even (i.e., it is odd) x is odd so that you can write

x =2 x k+ 1 for some integer k then

x2=4k>+4k+1

=2x(2k*+2k)+1

Which is clearly odd. And its Convers is also rule.

Each of (a), (b), (c) is equivalent to p <> q.
p)A(~q).

p—>(q—=>p)=~pv(@—>p)

(~p)v(~qVvp)

=(~qVv({pVv~p)

=(~qvT=T

~.p—(q— p) is a tautology.
Alsop—>(pvq=~pv(pVvaq
=(~pvp)vq=Tvq=T

. p— (pVq)is also a tautology.

Thus, p — (q — p) is equivalent to p — (p v q)

Negation of p v q is (~

p—>(@Qvn=(~p)v(qvr)

=(~pvqV(~pvr)

=p—->9Vvp—r)

Also,p—>(qvr)=(~p)v(qvn=(~pvqvr

=~(pA(~@)vr=pA(~q —>r

Interchanging the roles of q and r in the above paragraph,

we find

p=>(@vr=pa(~@>r=pa(~1)—>¢q

Forp=T,q=F,r=F,p—>(qvr)isF but(pAq) —
(pvr)v(gar)isT.

Sp—o(qvr)

andpAaq—>(pAT)V(qQAT)

Are not equivalent

~p—=>q9=~(~pvqQ=~(p)A(~q)[DeMorgan’s Laws]
L~(po>9=pAa(~9

Let p : I become a teacher

q : I will open a school
Negationof p > qis~(p—>qQ) =pA~q

i.e. I will become a teacher and I will not open a school.

Contrapositive of p — (q > 1) is
~(@—>1)—>~p

=~[~(q—>1]v(~p)
=(@—=>1)v(p=pVv@=>1=p—>(Q—>1)

p—>r=p—>(pP—>9q
=(~pvP—->9=Cp)Vvi~p)vd]
=[(~p)v(=plvq
=(~p)vq=p—>q=r
Thus, statement-I is not a tautology.

24

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



STATISTICS

10.
P=>~pPA
P ~p p=>~p ~p=>p
~p=7p
T|F| F T F
F|T| T F F

Clearly, (p = ~p) A (~p = p) is a contradiction.

11. The event follows binomial distribution with
n=5,=3/6=1/2.
q=1-p=1/2;
.. Variance =npq = 5/4

12. X x=170, > x*=2830
>x'=170-20+30=180
Increase in 2, x> =900 —400 = 500 then
> x2=2830—-400+900=3330

2
Variance = %Z X12 — [%z X1:|

1 1 ?
= —x3330—| —x180
15 15

=222-144=178.
13. ()np=4
npq =2
1.1
q 2:13 >
n=8
1y 1
x=0)=°%C|=| =—
p( ) 1(2) 32

14. (C) x;, =a fori=1,2,....,n and

1 2n -
SD.= [— X. —X
Jzn;< e,

2

1 &
X

2n 5

/ 1
2=, —2na’
- 2n

- 2=

2n
(Sin ce Z X; = 0]
i=1

= |a|=2

I
15.

16.

17.

18.

(D) Mode +2Mean = 3Median
= Mode=3x22-2x21=66—-42=24

S
n

Since A and B both has 100 consecutive integers,
therefore both have same standard deviation and hence
the variance.

Yay

B

(A o) =

(Here deviations are taken from the mean)

(As Z di2 is same in both the cases)

D)
Meanofa, b, 8,5,10is6

. a+b+85+5+10 —6 =a+b=7..(1)

Given that variance is 6.8

(a—6)"+(b—6)° +4+1+16 _

. Variance = 6.8
5
= a’+b?’=25
a?+(7-a)=25 (using (1))

=a’-T7a+12=0
s.a=43andb=34

(D) Statement-II is true
Statement-1I :
Sum of even natural numbers =n(n + 1)

n(n+1) a4l

Mean (x) =
1 2 —\2
Variance = |:HZ (x;) :| -(X)

L iae s ]-@ay

n
=122[l2 +2°+...4+n°]-(n+1)°
n
_ 4nn+1)(@2n+1) _(n+1)
n 6
_(n+D22n+1)-3(n+D)]

3

_(+D[4n+2-3n-3] _(n+D(n-1) n’-1

3 3 3

.. Statement 1 false

24
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n
iti —(a+l)
19. (C)Mean (X) = sum of quantities 2

n

=%[1+1+100d] =1+50d

1 _
D_HZ‘Xi_)q

:255:ﬁ[50d+49d+ ..... d+0+d+......+50d]

_ 2d [50x51
101 2

255x101
= ==

50x51

20 (A) ol =4; 0,=5 X=2y=4

sti =2, 3%, =10, Yy, =20,

1 1
o, =(§fo)—(X)2 =§(zyi2)—16
D x} =40; Y y; =105

o1 o o (X+3Y
o =—(Zx +2y;)—
1 10( 1 yl) 2

145-90 55 11

0 10 2

1
=—(40+105)-9=
7o' )
21. (B) alzﬁ<7 Let a_ <7

then a_,, =/7+a,
=a,  =T7+a <7+7<14.

=

14 <7,

am+l

Soa,<7Vn.. a,6 >3.

I
22. D)S(k)=1+3+5+....+2k-1)=3+Kk?

S(K+1)=1+3+5+....+2k-1)+(2k+1)
=(3+k)+2k+1=k*+2k+4 [fromS(k)=3+k’|

=3+ (K +2k+1)=3(k+1P=S(k+1).

Although S(k) in itself is not true but it considered true
will always imply towards S(k + 1).

. (A) By the principle of mathematical induction (A) is true.

() P(n)= % \/15 j_

P(2) = I+T>I

Let us assume that

P(k) = f [ f > VK s true
"'P(k“):%+%+'"+ﬁ+ﬁ> 1

has to be true

LHS>\/—+ «/k(1+k)+

\/k+1 Jk+1
Since k(k+1) >k  (vk=0)
. 1/k(1+k)+1> k+1 :\/m

Jk+1 Jk+1

LetP(n)=,/n(n+1) <n+1

Statement-T is correct P(2) = /2 x 3 < 3
11P(k) = \/k(k +1) < (k+1) istrue

Now P(k+1)=J(k+1)(k+2) <k+2

Since (k+1)=<k+2

Lok +)(k+2) <k+2

Hence statement- II is not a correct explanation of
Statement - |
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25.

26.

27.

28.

29.

30.

B)1+(1+2+4)+A+6+9)+(9+12+16)+ ..+
(361 +380+400)

[ +r(r+D)+(x+1)°](r+1-1)
-2 (r+1)—r

1t Z(r+1) -

=(1+2%+ 33+ 4+ +20°) - (1P+2%+ 33+ .. 19

- 20°(2D)*  19%(20)°
4 4

@

[441-361]=8000

22
(O Forn=2,a,= 2% +1=17=10+7
k

let a, =22 +1=10m+7betrue wherek>1,me N

Now

Sk k)2 )
a2 +1:(2 )+1:(10m+6) 4

(by (1))

10 (10m?+12m+3)+7
.. Digit of one’s place of'a _is 7.

Forn=1, by p(n):cos @ cos2@cos4 @ ...cos[(2"1 Q]
S P(l):cos@ inoption(a) n=1wegetcosf.
. Ans. (a) sin2" /2" sin

(B)Forn=1,

1/(1.2.3)=1/6

Now, for n = 1, value of only option (b)
n(n+3)/4n+1)(n+2)is 1/6

s nn+3)/4mn+1)(n+2)

(C) Foreveryne N, P(n) : a"—b"
P(1)=a—-band P(2)=a>-b*=(a—b)(a+b)
s.a—b

p(m):n*+n+l=nn+1)+1

P (1) : 3 whichiis true.
p(m):n’+n+l1=n(m+1)+1

which is always odd number .. \yneN
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