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éw UNIT -4 : Statistical Technique — I1 ( Py oba by L1 iﬁ) ew
- Aktu Syllabus Tm———

//Random variables

(i) Discrete random variables

* Probability Mass Function

« Expectation and Variance

(ii) Continous random variables

* Probability Density Function

* Expectation and Variance

» Probability Distribution

(i) Binomial — Based on Discrete random variable

/ (ii) Poisson — Based on Discrete random variable

(iii) Normal — Based on Continous random variable



/) Probabilit )
ew ! ew
wmeeuse PTObability is a concept which numerically meansures the degree of uncertainity S—r—

and certanity of the occurrence of events. () < P <Al

Favourable Cases
Total number of mutually exclusive and equally likely cases

Probability =

Random variable

Itis areal valued function whose domain is the sample space of a random experiment

It is denoted by X
X = Number of things
X:§ — R
) T
Domain codomain
X(s)=x

Where x is any real number



7))
\@_/Vl Types of Random variable

@)

Discrete random variable

(2) Continous random variable

Discrete random variable

Arandom variable which can assume only a finite number of values is called a discrete
random variable.

Example: —The number of tails in 3 tosses of acoin is adiscrete random variable (X)
S :{H AH HHT  HpR THH T VIR TR \ﬂ’\‘TX
X = Numbex (/% Tatks
X[ HR R0
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X(HH /_) H //// T(—(//() = ¢
X(TTH, THT HTT) =<
X(TTT)=3

Hen (L
X:‘ O)\)?lg

(

Pyobab! b

P(X:O>:—%—
=01 = B
flr=i) = 2
B
P(X=2) :
B(x=3) — L
(X=2) ]

P(x=0)+ P(X=0) + P(X=2) + P[x=3) =

—L—I-;—}-_S_.)_J_
i | % 8 %= )
3
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Prabability Mass Function

LeL Xq, X3 Xgyses s be the values of adiscrete random variable X and let p4,p2,pP3, --- -

the corresponding probabilities.

A function p(x) defined by

— ) — _lpx) or p; 1=1,2,3,4.....
PIX =X =PI} = { 0, otherwise

is called the probability mass function of the discrete random variable X where

(i) p(x;) =0

A
(ii) Tp(x) =1 y
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@y Probability distribution of a discrete random variable

X X X5 B || Xa

p(x) | P P2 D3 |eeeees| Pn

2/3/4....Balls (withdrawn)

Succe\.gsively Simultaneously

(Dependent

\
With replacement Without Replacement Lk £ = __D.L/
(Independent events) (Dependent events) X X\ @ 2&} \
d D

@



Heads
@_/w 0.1 Acoinis tossed three times.if X is a random variable giving the number of tails that

appear, make a table showing the probability distribution of X.

@)

5:{/%//-{/ FIHT HTH THH, TTT, TTH THT HTT

/

= Numberx c@ Heads Hen L
X(TTT)= O A=0\1,2,5
WTTH THT vrT) =1 | Pxokabtthe (O¥) %\DOM\“} +0 Yundim
| |
ATAS
X(\%\ﬂl HTH T HR) =4 VISWeA

KHHRY = 3 B




P(x)

oo W
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G/v? Q.2 Arandom variable X has the following probability distribution: Q/\?
Sv b

Value of X, X 0 1 2 3 1 5 6 7 '
p(x): 0 k 2k 2k 3k k? 2k*  7Kk*+k

Find (T) k(i) P(x<e) (1) P(xz¢)V) P(3<X<6)

V) Minimum velug w{) i Jf)m( W hi dn P(Xs>«>>;l?_

Soluwton
U) We Know phod
z P =

O+ K4+ A FTEAFE A e = |
O\K —\'\D\Kl =1



A
.g}’ ok Fqk. —| = O

0k +lok-k—] = O

ok (K +V) —(K+) =0

K+ (o) = O

v = — | U\\fod\e()(>

K = 27
10

[

P(x<6) = P(X=0)+P(x=N+P(r=2)+ P(x=3)

; Plx=Y) + F(x=5)

=0+ EL+ALF e+ TE + K
= KZ“!—BK

:<‘1L0>2 + gx\‘_o — \\oo

ey -3
| O

Pl ¢) = &
\0 O

Iy P(X7Z6) = P(*:Q*\D“:ﬂ
= ¢ +FE K




P(x=z ) =

V) P(3ensb)=
= Plr=y + p(x=9) ¥ PR=6)
=2 LT

Plaexssd) = 22

o O

(v) P(X&l) = o%K
P(x& 1) AWK

PeP = <5

[ﬂxggy:o+K#2K¥iK

P(R&3) =5 K

P(x&4) = otk
FIK + 3%

PO = B
o(reuw) = & >l
PAEH) w>2
Hen

MWNWM“WMMK&>
mkkﬁ




@/v? Q.3 Five defective bulbs are accidentally mixed with twenty good ones. It is not possible Q/V?
=g

=g
wwacsse to just look at a bulb and tell wheter or not it is defective. Find the probability distribution =™«

of the number of defective bulbs, if four bulbs are drawn at random from this lot.

Chven ?Y()babihhf/by 5D
Numbx/\ﬂﬁ Doﬁ(uhve oulbs = 5 Plx =) — Qo% 20 G
Nu m bea ﬁ% ?A)od buwlss = Q0 25¢,

Total numbe 4 bulbs =25 P(k=0) = 201 . WOrL

¥ = N oen %B vatae Ak BS %ﬁk\&\b L]
2

Y= 0,1 2 3% A = 3014 T % 3




P(){:()) = |9R B2 T

5X2ZRIXZY

PLX = 0) & 949
1520

= B L0
P(x: \> = bC, A C:S

I—

25
i

Plx=) =10
1530

2,) — bCl XO%OCZ
215(\7
:2) . $%O
RS 2 O
90
(x2B) APGRT S
QS(W
:S> = _E/\,L
25 50

P(X)

4

R0

wu@q
530




/V? Q.4 Arandom variable X takes values 1,2,3, ...with probability mass function

&,
‘:_', r=1,2,3 .. «. Find the value of A.
. " 3
Q\chl 14 —Aﬂ;_% 2)\ l —3/\H+ ------ &
P(\/\{)ZTX/\T ° o O
b ¥4
|+ A ¢ A £+ - .- - =
> Py) = . o *)
\
s \X L | (" 4
%\ TMK\Wﬂd M‘%\OOW Sl
A loge = Log>
Oé\c %Q
— doq 2
A=A
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'GW, Engineering Mathematics by Gulishan Sir
SArIAY LAt DPP-01

Topic :Random variables (PART-1)

Q//A box has 5 Blue and 3 Red balls. If 2 balls are to be drawn at random without replacement and X

denotes the number of Blue balls, find the probability distribution for X.

Wﬂdom variable X has the following probability distribution:

Valueof X, x: 0 1 y) 3 4 5
p(x): a 3a 5a 7a 9a 11a

(i) Determine the value of a.
(ii) Find P(X<3),P(X=23),P(2<XK<5)
(iii) What is the smallest value of x for which P(X <x) > 0.5

6
13a

7
15a

17a

@)
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GW
=’ Types of Random variable

v(/r)/Discrete random variable

(2) Continous random variable

Discrete random variable

Arandom variable which can assume only a finite number of values is called a discrete

random variable.
. obability Mass Function
/4 bability Distribution

%’;ectation and Variance

:

@)



G._'/“”") Expectation and Variance
= M eain

If Xisadiscrete random variable with probability distribution

X: X1 X3 X3 S A .
pX): | p(xp) | P(x2) | P(Xz) | woeeeee | PCEW)
Expectation
E(x) = x1p(x1) + x2p(x2) + X3P(X3) +eeoserniiniunrsssanans + Xnp(Xn)

Ex)=3Sxpx) |

Eg\x) =X=pu=p =Y xpx)

Expectation or Mathematical Expectation or Mean or First moment about origin

@)



7)) , 7))
\9}‘ Important points: &/w

Exi=2xp(X)=j (First moment about origin)
E(x*)=X(x*)p(x) = u;' (Second moment about origin)
E(x®) =X(2)px) = u3’ (Third moment about origin)
EX)=X0"pkx) = pn,' (r'**moment about origin)

Properties of Expectation:

WEW@=c E) =
(ii)E(u)=a§Qc_)
(iii) E(xty)= E(x) tE(y)

(iv) E (xy) = E(x).E(y)



Variance

@

rt" moment about mean

_IZpx-x)"
ﬂr— pzp‘-
But T Pl =
~
Uy = T pln-%)
M= 2 pn-®
M, = Elnw—W
M, = E(w) -En

AAy =
u = 0
3
M, — 2 pv—n
-3

y i

VoV awn :E’F(V\”MB

ML: f \DQV\‘V\SL
M, = E(\/\‘Wﬁ—
U= E(W 7 -1 %)

b, = E) 66 EE) gy

gy 1= E(7) + % - 25 E(%)
&2

-2 N

~]

oy

i =

:F(M)+
_ E(R) R -2

S|

My =

v,
M); — E(V\l> “b/\>

i .

MZ = il (“L> _&E Mﬂ

N AaY\an &

OR
Selond mEMTNE ahotd Mk




/)
g/w Impotant Formulae @/w

1. Expectation (Mean or First moment about origin)

E(x) = x1p(x1) + X2p(x3) + X3P(X3) +evrvrcnncsncsansanst X P(X 1) \\//

E(x) =Y x p(x)

2. Variance (Second moment about mean) C L) e 4 o min Y A \/\Lp(mh>
- %\ e \ \ 2 L i A 2

Variance = pu; = ¥ p (x — p)*

Variance = pu; = E(x*) — [E(x)]? &
3. Standard Deviation /
S.D =+/Variance /




7
@}" Q.1 Find the Mean, Variance and Standard deviation of the number of heads when three coins are tossed. @_/w
- :{HHH/ HHT, HTH THH,TTT TTH, ThT, H TT

= Number 4 heads Pvobabibhd,

P (x= 0)5—

X(TET)=0©
‘MTﬂﬁTrwﬂ+my:\ Ply=l) = 2
XQHHT,HTHlTHH):i
YHER) =3
=0, YW 5




[ —

| . _ 3 e
yomw#\} DIsTY buhow n= o “@i
| 2 3 VAV AN A Z & .
L " ) X3 4
4 _é, _|s® E(m): Ox—é‘i—|7<%+ g £
% g
AN 3 A
E(\/\)_ R & | ; 7
~ ZXL-\—X\M— = @ :“54-\L+ﬁ — 2 = %
(= }L
L3 5 3 3 vaviari = BB - M)
B %S
\IO\Y\O\\/\U——% Sb:i
4.




@Q Q.2 Two cards are drawn simultaneously from a well shuffled pack of 52 cards. Find the Expectation and }@

\=s 12
[ o} = &k h = &%
Variance of the number of kings. f <)< O) z . || (y y! Q/)—Y) l
let X = Numbey 4 kKin
¢ 1} 7/) v U 8
X=0,]| 2 P(x=1) = G &
. : 52 ¢
B
P(x=0)= 22—
P(xel) = 22
52 (X&) 73
= U8l s U
AN TTE ATP(h=Y) =
5% 1
— ULNUF /\f*%, 7
YT KSR IR (=) =
; 12|




W Pvobaliy Distyibuhon
. X O | i
I
F(X)%?‘ —;’ZT 22
EXF-CU—M’\O\/) ?
00 =0 B
i) = ;\?_3_

7))
[4 Z_L _J_
E(XZ) — le% i | XZB_Z el YZZ, “\ggm
Ly T4
E(x) = 22]
VaylanX
\/aY(X) P EOH‘LEW)]
= _1£_—<i>
%% | 1Y
Vovy(x) = 0.1312
Stondavd devinion - T
< D= [0 S D=




7 )
g’,w Q.3 Let X denote the sum of the numbers obtained when two fair dice are rolled. Find the Expectation of X 8/w

— Sum oﬁ Numbetvs on o dir

X [4- | B g 5 ¢ 7 % | 9 0 | 2
A | 4 | A8 185 | L | ]Sy ZE | A i
PO 3¢ | 3¢ | 3¢ | 3¢ | 3¢ | 3¢ | 3C R [ 3¢ | 3¢ | 3¢

Expeiation




é;’ Q.4 A random variable X has the following distribution @;‘3
R X: -2 1 0 1 2 3 e
'p(X): 0.1 k 0.2 2k 0.3 k
Determine (i) k (ii) Mean (iii) Variance Mean
() e | o T o= o T + 0FIR 4D + 38
| A€ <NDOW
_ W ooV 58 — B[ D] X B RO 3
T bt =
6'\+\<+O'243\<40~3*\<:\ Y T D Y
- .
et () =k xo+Mrc oy
K =R TR *‘EKX\Q




W ()= 0utk K2+ qK

— .4 + ol + 0«2 + .2 ¥ 0.5
E(x) = 2.8

Vavianu = E(x) —LE(X)]L

j

NaYlaWwll = 2'&"@‘&>
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Topic :Random variables (PART-2)

(.1 Let X denote the number of heads when a pair of coin is tossed. What is the expected value?

(.2 Twodice are thrown simultaneously.if X denote the number of sixes, find the expectation of X

@)
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7))
cw |
=’ Types of Random variable

(1) Discrete random variable

(2) Continous random variable

ﬁete random variable

Arandom variable which can assume only a finite number of values is called a discrete

random variable.

\/ Probability Mass Function
_ <" Probability Distribution

\-/ﬁpectation and Variance

@)



Continous random variable
@)" » Arandom variable which can assume any real value within an interval

SATIWAY CLASINE

—

— = |

» The interval may be finite or infinite

Probability Density Function

Let X be a continous random variable, then in the interval [a, b], the PDF is defined by

b
p(asxsz;)=ff(x)dx \f

Such that

(i) f(x)=0, Vx /\/

(i) [O fx)dx=1

@



7))
@y Note:

P(la<X<b)=f(x)orpx) = {

0

x<a
P(x) a<x<bh C’—OO: .o wd =0
X% b Coo o

0

Q.1 If the function f(x)is defined by f(x) = ce™™,0 < x < », find the value of c which changes f(x)to

a probability density function.

f = e

%m\ ¢ a A I‘E>
1) o7, 0 R

) ?@Ww:\

o€ Nl O

—_—

B0

>0

J f}(v\)é{m

—_ 0

N

0

SO Jéwd/\)rj &)m\o\v& ==, |

O

O+E(€WW1\

—C

C = |

|

.

%M\ = e

N

e 2.0

7
(70

ﬂ&WZO

oS >
£ =

—cﬂo——l] =



@ Q.2 If f(x)has probability density cx?,0 < x < 1, determme c and find the probability that

)

|
3

o)

1 (1 |
—<x<-it.e.,P e

3 2

2=
= (A : 0LNL |

oD

JO ) dn )r/ﬁ O{V\Jfff(n)dﬂ:)

— R

|
OJrJ(YdeV\f 5 = |

r







@ Expectation and variance

wwacusn] f x (s @ continous random variable, then the expectation of x is

E(x) = fxf(x)dx //

-0

Note:E(x) =X =p=p' =[x f(x)dx

|

Expectation or mean or first moment about origin

Also

» E(x) = [__x f(x)dx (First moment about origin)

» E(x?) = [C_x? f(x)dx (Second moment about origin)

Rkt ) = f:o x" f(x)dx (r'*moment about origin)

@



sw

SATIWAY CLASINS

Variance

Var(x)= E(x*) — [E(x)]?

|

Second moment about origin

Standard Deviation

S.D = JVariance

@



/va} Q.3 If the probability density function of arandom variable is given by

&y
_ k(1 —-x2), 0<x<1
f&x) = { 0, elsewhere
Find (i)k (ii)Mean (iii) Varience (iv) Probability between 0.1 and 0.2

(v) Probability greater than C(>) 5
IV A %\Y\\ T« a PDF
DR (ORI
o)
) S &WM =1 O

e Y

— CO

o (1)

JOOJWM\Y\ = |

— R

| 2
J {mdwn + S%{w)dm 4——& fydn = |
0

|
+3\<(\—Y\l)+ 0O = |

rx), =

{4

>
-

Lk =1
e

= S
K=3
K =LS




™
ol
S

= i
@

2







= 210.4 =0 OOZ{—‘QD'\#
2 3
_3\p.20.000
< 3

F(O.(cy\w.i):O, e




g/w Q.4 A continous random variable X has the probability density function
[ kx for 0<x<2
_ 2k for2<x<4
f(x)—<—kx+6k fora<x<6
L elsewhere
Find (i)k (ii)Mean -

SN f)bﬂ Is PDF 3 ()@\MV\ = |
JWW,O e Wy T

5 o

= SO%)W\)CM - S \)\Y\)AV\ —\rx %\Y\MV\ \’\ Y\MW er
X %W N =1 | “es ) 3 ¢
e 2 6

\/\
) JFKXMM %2\&50‘\« + K\w(vw* DM A 0 =]
0 L




“

K(.zv()) + < K@*2> -\\K{ —l%+3é—<~8+?'4ﬂ = |

IK AUk A K(\@mazv\): |
9K Uk Fk =
e = |

K

w4
§

K —?jl) +2K(>4)j-;—- K(‘?—Lﬁ-én)é: |




2 y 6
Em) = KJ dn +2Lj " dn +)<j(—n F 60 )dn

0

N

3

:d%) ﬂ—?K

O

%«O +2&%-2>+<‘}1 + zxzé*—_é{‘_._léx3>

=

5 1 4 e@F Y _UB

E) = 8

‘l‘ < Ql\_ +/6__V\_

|
Al
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Gw Engineering Mathematics by Guishan Sir
= DPP- 03

Topic :Random variables (PART-3)

0.1 Find the constant k so function f(x)defined as follows be a density function:

1/k, a<x<bh
0, elsewhere

0.2 A continous random variable X has

%(x-i-l), for —1<x<1
0, elsewhere

(X)) =

represent the density . Find mean, variance and standard deviation.

@)
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}@(W Probabtlttj Distribution “@N

Discrete probability distribution Continous probability distribution
(Based on Discrete random variable) (Based on continous radom variable)
\/ Binomial probability distribution ) | J(';/N:;rmal probability Distribution ) |

i) Poisson probability distribution 3 |

Binomial probability Distribution B( AL U\\\ \ LN \bb\ S\—\‘ \\O\/\% 0 V\
In Binomial distribution :

\)/Number of trials are finite ( Y\>

\)/AII trials are independent
\)/ Each trial has only two outcomes (success or failure)




=

G/v? Binomial probability Distribution

éw

wwaesse et a random variable ¥ denote the number of successes in n independent trials in an experimernt™

Let p be the probability of success

p+q=1

and

q be the probablity of failure| in a single trial so that

r successes can be obtained in n trials in n,_ ways.

Probability of r successes inn trials

PX=r)=n !P(S) PES) . XS] NF)PLE) . P(f'_)J

¥ it

(= Y)kwmid

PX=r)=n._ppp -—----Pp4qQq .......Qq |
m:$m-%¥wdb

/ P(X _ r) _ ncr pr qn_r

P = Pyob. % SULE S D

g = proe & datuve| ¥ N ] suess




éw

Where p+q=1
And r=0, 1,2 3 ..

P(x = 0) = nCo qn
P(X = 1) — nCl pqn-l
P(X — 2) — ncz pzqn-z

P(X=n) =n, p"

@)

nco qn ’ nc; p qn_l ’ n¢2 pzq"'z

n, p" are successive terms of binomial expansion (q + p)"




@ » If nindependent trials constitute one experiment|/and this experiment is repeated N times. &:v?

wmwes» The frequuency of success is

N n. 1

And Binomial Distrivutionis | N(q + p)"
/Wean, variance and standard deviation of Binomial distribution

(i) Mean of Binomial Distribution,

p=np | Fivsk maowent alo0uk OY\UO\Y\

(i) Variance of Binomial Distribution,

0
Variance=npq| S¢ (OY\(X A MM a\o

(i) Standard Deviation,

b Y]

o = \/ipq



@ Recurrence or Recursion formula for Binomial Distribution @

= 2T £
pr+1)= "= P
Q.1 Commentonthe following statement : For a Binomial distribution, mean is 6 and variance is 9.
g
Mean pe A
N 1b — 6 — @ gscce - 2
.
Vaxran 1 = =




&

SATIWAY CLASINS

e} = &

}7__

(
2

P = &

= ol
=4
O

W Q.2 Ten coins are tossed simultaneously. Find the probalitity of getting at least seven heads.

P(Y >/;z) = P ¥r="3)4 P(x:9)+ P( Y:ﬁ) F P(¥=10)

éw

| O 7 |0
= G )3 )(i) . ﬁ(i ) +'% (1)
f?!"> I lO( g \OL&+ \o(c\+ IOC\O u
N Sx 1 - 9 B 4
TR ALY SV N
(23 F RV A
—_ @JO ﬂ\\zo%«%ﬁr \D*Q P(W/?) :*\6\_%

= 11634




&

S probability of getting at least four successes.

= 5
O\(ng an odd NUum ben
TS a SUCESS

$:{\@’1M‘%€\

ZH) =

Py =Y)

7 )
W 0.3 Adieisthrown five times.If getting an odd number & is a success, find the

% ply=5 )




e/w Q.4 Adieis tossed thrice. A success is getting 1 or 6 on a toss. Find the mean and variance @N

= 5

of the number of success.

s=91,2, 34 5 (]

p= <
A2 =
F:ll; 2N L an WA
rob. 4 Jaluve Nou(y) = r\wf—}f*;—éx%




&

7 )
W 0.5 A binomial variable X satisfies the relation9P (X = 4)= P(X = 2)

Find the value of the parameter pand P(X = 1).

2= %
e Know Hhad
P(x=x) =", P "V g

p(r=2) =

A (covdﬂf\? o 701 h HON

7&:2)

637\5/./ \/\P == °~X
Aot W]
2

P~ ot

9 =

whenn = 6.

@)



&l I F
? = I___)_L/] :%
1= 3
P(X:\&>: ﬂ(h P\é CLn—Y
| 5
P =02 ) *
- : \}\_\_7&\5’
P(XZ\\— }é %1 ‘C\T;'
My=)= AL




e i ) . . )
@/W Q.6 Fita binomial distribution to the following frequency data : @/W

. x: 0 | 2 3 4

AENOENCENORNOR W

. ! % Mean, oYy Bmom:wg 1S bty

O LY O = ?—:.%y\ s = Y\\D

\ ! B b 2= Yyb

. 23 40 _ B_@,

: = 'S g | P= O =

Y 2 A e g —o- 7T \

M ZX)V\ 0120 = el g\nom\m&b\gﬁ\b Om

e 0o 709




g/@ Engineering Mathematics by Guishan Sir
= DPP- 04

Topic : Binomial probability distribution

O 1If the mean of a binomial distribution is 3 and the variabce is % find the probability
of obtaining at least 4 successes.

(.2 The probability that a bomb dropped from a plane will strike the target isi.

If six bombs are dropped, find the probability that (i)exactly two will strike the
target, (ii)at least two will trike the target.

(.3 Fita binimial distribution to the following frequency data:

X 0 1 YA 3 4
f: 30 62 46 10 2

@)
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G/v? Binomial probability Distribution 9/&)
[\ (=g
wwcsse Jet arandom variable ¥ denote the number of successes in n independent trials in an experimernt™

Let p be the probability of success and  be the probablity of failure in a single trial so that
p+q=1
1 successes can be obtained in n trials in n, ways.

Probability of r successes inn trials

P(X=71)= n, P(S)P(S).......P(S) P(F)P(F)...... P(F)

PX=r)=n._ppp -—--p4qq.......Qq

PX=r)=n, p" q*""




@ » If nindependent trials constitute one experiment and this experiment is repeated N times. &:v?

wmwasmm» The frequuency of success is Tm——

N n. p"q" "

And Binomial Distrivutionis N(q +p)"

Mean, variance and standard deviation of Binomial distribution

(i) Mean of Binomial Distribution,

n=np
(i) Variance of Binomial Distribution, T o RaTIB& et Y\t O&\Q O \/\3\/
Variance = npq M e o - \3%((@’ F)
(i) Standard Deviation,

o = \/ipq




G/;} Q.11f 10% of bolts produced by a machine are defective, determine the probability that

= out of 10 bolts choosen at random. (i)1 (ii)None (iii)at most 2 bolts will be defective.
P(dﬁﬁw(ﬁvc) = A& n=10
LoT 0 Y N-¥
| O (1) P(X:m:n(y}) 1
P — |

° xS (463
P(Non defecky) =1 15

1=

“
Px=1) = \/5»0}{»« 0-)

@)



7))

&% (i) 1(x
P(X
P( X

() P(¥&2)-

p(x=2) =10l V5 /1\8 &
s 1) () &
=
= OX9X&Bt 2
Ly L
T K2 ><1<)ox<0'61>

PPR=2) = 0.1937F

Regquived on\omb\\\w
P(y£9) = 0-3UBHT 0. 3RFY 0113

P(y£2)= 09248




/va} Q.2 If the probability of hitting a target is 10% and 10 shots are fired independently.

e
e What is the probability that the target will be hit at least once? AKTU 2019
F(H;‘Hm? 7 em?d) = Jif WZD - | _ PxE O)
100
— N PX N—Y
P: q 7 CB’ 7_
10 . i @ .
o ny e R L) >< __5
P(Not \~\\ﬁm? %&YW) 5 \LD 0 (\O o
\O
OL:-?O :—\—~\v\\>k@»o\3

N=10

@)



) Q.3 In 800 families with 5 children each, how many families would be expected to have e
. ew

- (i) 3boys and 2 girls, (ii)2 boys and 3 girls, (iii) no girl (iv) at the most two girls. y
'S B3 - Q‘
Assume probabilities for boys and girls to be equal. AKTU-2017
N= 300 (V) E yprchd numbed f’g {}amwllfxs hmvmz
i =, 5 3\90% and. L0 vls
—Y
| ey N YA
P(HO\\H\N} A j” > 9 N PQx—_—; 2> = N (\6 P
= < = R00% 2L KLZV\@B
9 = H00 K 5 %3
s | —
PU“{O\V\Y\ 0\\90%\ 0 1 — B0k = *LS
0(}\ . 3| &) K‘J
=, L =510
L=s - Soox S L
s




) —
& INEx=2)= 250

(1) Numbe ffﬁamm(/ﬁ M\/img 2 bo%
and 201rS

NP(k=3) = 250

N©O ?!H

-5

e
- 266K 1K

NP(r=0) = 2D

NP(x=0) RN T g

= Bof % 5<D (’Efx

b1} N VL £am|h% Mvmz}

Y

1
2

\

=T
P

>S



(1V] Numben r/g ﬁamtlws I/mvma atmost 00 Ohv]s
NP(Y<2)= NP(x=0)+ P(x=] =
) [ P(x=1)4 P(N'Zﬂ N P(Xéi) = NP(x=0)+ NPx=]) + NP(x=2)

Pli={}) = Sc p H‘Y 82
/ = 2 5 —}839%i+250
. Y
1 % walh
5*@ L) _ 9T 1125427
= I8 ¢ 125+ £ 5l
= By ko
%15
NP(¥<) = B




&

he guesses all questions.

n= 19
= g
1= 3

PYols Mok e ot L Pass

p(177) = P=TS

)

/va} Q.4 Astudent is given a true false examination with 8 questions.If he correct least 7

questions, he passes the examination. Find the probability that he will pass given that

(k=2)

&
) N
(Y72 A P= D X(;?L) +’X[z')

(1) (241

PL\(>/7(> == 035




@ Q.5 Six dies are thrown 729 times. How many times do you expect at least three dice to show

SATIWAY CLASINS

a five or six?

N= #21

PU’\O\\I\Y\”} Not S VYQ) =

%
%3

t=3

NP(r=3)= NJRVK=3) + P(x=4)+ P(x=5) +
p(r=6) |

b 1o § [ L
NPKYZB) :_'}30\\ (EXTJ" " 7\%@+ %—ng B
A T



3¢ L
:/\’/&lﬁSXél ‘]J/lxé!,A
}?4 3 3! %2 T
- Y
= %X}/xw«%ﬂ}/{ +y{x€><67k/ e
RO aNR % A K KT
= b0 +§6+ 12+ |

NP(Y73) =R

//

@
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Topic : Binomial probability distribution Part —1I1)

0.1 0ut of 800 families with 4 children each, how many families would be expected to have
(i)2 boys and 2 girls (ii)at least one boy (iii)no girl (iv)almosttwo girls?

Assume equal probabilities for boys and girls. UPTU 2014

0.2 A bag contains 5 white,7 red and 8 black balls.If four balls are drawn, one by one,with replacement.
what is the probability that
(i) none is white (ii) all are white
(iii) at least on is white (iv) only 2 are white?
(0.3 Five cards are drawn successively with repelacement from a wellshuf fled deck of 52 cards.

What is the probability that

(i) All the five cards are spades

(ii) only three are spades?

(iii) none is spade?



@

ENGINEERING MATHEMATICS

UNIT-4 : Statistical Techniques - Il
Lec-06

Today’s Target

» | Poisson Probability Distribution(Part —I)
» PYQs
» DPPs

32



&

ATe 4
r!

Pl =r=

/V? Poisson Probability Distribution
......M%)isson Distribution is a limiting case of binomial distribution

r=0123,..)

» Recurrence formula for the Poisson Distribution

a
Pr+1)= T P(r)

(r=04,23,...)

\//)“'/@m and Variance of the Poisson Distribution

Mean = 4

Variance = 4

@)



@ Important Derivations: @

wwwcwn 1 Show that Poisson Distribution is a limiting case of binomial distribution (A.K.T.U.2021) =

ITn Binomial Distyibuhon Then we 7615 POISSON
N=nNumbey & tvigls appYoxXtmation to binom ol
P = Pyob. &% SULESS Aty buhon.
- ) N {sveyy lovge ond 1< vey = .
JE 1T YT b (mwy = €04
small Fhen Rinomial distyibufion ¥ )
beowe  Comphicaked ,
(& > and P\{OOQ )
-ZU{) We  assume ok N—2 0
X N-X

. _0
>_ 5o such Pnad | ap =Alls %\“\K PW=¥) =" ¢ ¢







PIE=T = Lum - B
P ( ) gl g’é} %)(’ 5l oo (’—%*Jﬁ)_("%%
| — A Y
= /\X | — - j< /))
7 (1=0)(1-0). - - _ (I—0t0) M (**—A)“
K] 2D o0 it
N !
~—/\—’xlx1 -f——XfXC‘)\ nb_:g(‘ %)X
’ |
:__/S(_Xﬁﬂ/\ %\)ihoo(l_l& - e—w
g
Ly A\ g
X = A .
POX ~\<>‘j§\// PorsSon - il |

DI styowbio




7))
ew
wmveunn  POiSson Distribution
‘re—l
PX=r)= = (F=0,1.23)

» Aiscalled the parameter of the distribution.
A = np (Finite)

» The sumof the Probability P(r)forr=0,1,2,3, ... ... is1

¥ PNy =g

P(X=0) + P(X=1) + P(X=2) +P(X=3) .. .....\.coco...... =1




7))
sw

«ww 2. Recurrence formula for the Poisson Distribution

Divict B ky (D

By poisson Distyibubon

% il
LT = )Xf 0,
Replau X \ogx% \
F(X+0':ﬁii!if,
ARl
-

POYrY) = MAR KeE iG 0
H) R

P(Y+1) ol )X%/Mx?%ﬁ X1 4

17 Y Qfﬁ—l))k}/t/ /R(X;/)(

P(y 1) = A_d?\\c) \\//




By Yorsson DIistyibubon

()= )Y
L
Mean
U=EW) = S ¥pl¥)
=D
u=% ver N
=0 Y|
o
= g)\ i )é/\X

3. Mean and Variance of the Poisson Distribution

M= ¢

—A 2, 3
u:<%@+¢L+AJ_L+J__>
i A\ i
Y 0
Mean=¢€ "y »xe” = X<t



XA Y. 3 X/ <
T+ y 4 ) A e
l+02\/\+i\_l Y L
2| +T3f+”‘>\/§
N Crax | __)_ﬁ
YRRET




N avianu = A




/V? Q.1If arandom variable X follow a poisson distribution such that

éw

/

G
}_{m PX=2)=9P(X=4)+90P(X = 6). Find mean and variance ofx (A.K.T.U.2023)
)/ )"
Fox polsson Dristyibution /%( 4+ B
A X MX/Exzx} —é—xrr;quﬁ»x&x)
P(X:—K): c ) > %
& T ———
Plx=2) = 9P(X=4)+90P(r=0) L2
—A 1 — A A
X = ] / A\
e A gx e "A 4 AOKRC 1 -
“ \ [ 5
- :sx%ﬁ




7))

GW Jur =0
WA 3In-Y=0
N Yn-n-y =0

n“n+y)—-i(n+y) = o

-1 (M +41) = ©
% = | e =
= X ==Y
A= T (R{}(d)
=1

He n, LK

Mean =

\/m\(mU?:\




o
(Mven
A, =
By polsson DistHyibuwhon
—~A 5 ¥
P(x)= ¢/
¥ )
Po) = €N
D |
e

from the recurrence relation of the Poisson distribution. Also, find P (r = 4).

P(o) = 0.1353

B\/ Kecuyven & Relabion

_ A
Pl 1) = S PY)
Plol) = §+\ P(o)

P(1) = 2 Plo)
P(\B—: QQQ?OS

/va} Q.2 If the variance of the Poisson distribution is 2, find the probabilities for r=1,2,3,4

(M.T.U. 2013)



P(j) = 2 +0%6

P(ae) =2 1o

P(2) :%x 0,270 b

F(g) — Q.\&O\’\

32




7 )
@W Q.3 Using Poisson distribution, find the probability that the ace of spades
will be drawn from a pack of well — shuf fled cards at least once iv@ consecutive trials.

[ace o£ Spadin) = é’_z

&

By POISSOW DI st ¥ibu oY (U.P.T.U.2015)

P(K) -~ f\/\/\Y

3
p(¥5)) = | — P(x=0°)
oL — L D iy
—|l— e xr =\-¢
ol
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Topic :Poisson Probability Distribution FPart — 1)

0 1 Inapoissondistribution, P(r)forr = 0is 10%, find the mean.

0 2 If X poisson variate such that P(X = 1) = P(X = 2).Find (i) Mean (ii)P(X = 4)
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VR
W

Poisson Probability Distribution

» Poisson Distribution is a limiting case of binomial distribution

r=0,123,..)

» Recurrence formula for the Poisson Distribution

A
Pr+1) =m P(r)

(r=0,1,23,...)

» Mean and Variance of the Poisson Distribution

Mean = A

Variance = A

\=0p

@)



Q/W Q.1 It is given that 2% of the electric bulbs

7))
manufactured by a company are defective. Using @/

Poisson distribution, find the probability that a sample of 200 bulbs will contain
(i)no defective bulb (ii)two defective bulbs (iii)at the most three defective bulbs.(G.B.T.U.2011)

Py ob. éé DOECJ(\/@ bulbs
.
r= 100
P: () - O 2L )\__—_0,03\7@_00
=306 | A=
&\/ POl&ng O\\DSEY\\QKJ’\OV\
BN
Px=Y) = ¢ "
L

5

Pyob. «E N0 d’f/éethve bul (¥ =0)
x(w)f_ e
O |

O

P(x=8) — e~

——

P(X: O> == O,Q\%B\S




u@ P(X:Q) — %()——‘4

P(x=2) = 0. 146525

(111) Prob. { afmost 2 o&/ﬁ(u’we
bulb s (XSS}

P(Y£3) =P(x=0)+ p(x=D) Y Pr=0) m-rs)

n _\1\ _L\ <
ey ey Qe

\
\D 73\0

; A »
:({WJVU\G L Qe Jr}}_g\ﬂ
3




g/v? Q.2 Amanufacturer knows that the condensors he makes contain on an average 1% of Q/V?
wwwessn defectives. He packes them in boxes of 100. What is the probability that a box picked v cuasee

at random will contain 4 or more faulty condensors?

Py obs . Jg dz/fm}we Condensovs| By poisson ‘@istyibuwtior

—A ¥

= i P(x =3 )57 € A

P = 15 n P(x =%) -
e — Pyels 0‘\)”\ HY PATXC %(MJ*‘% (o densoy

= 1 B @>/q>




&

17Y) = |—[ Px=0) + PX=1)+ P(x=2) + P(x=7) ]

— |
s )»[
0

el

/
s L

32

: ] -

‘]“[f +c +~f 4Lf ]

|
—I~€<QC4—€ _\__C_>

—:%Q

:Q-

b Q/\
 *

jpe™ 126 +€
L

> = 0.01%1%%

P(¥Z4) = 0013988




&

blade to be defective.The blades are supplied in packets of 10.Calculate the approximate

ya) 7))
W Q.3 Inacertain factory turning out razor blades, there is a small chance of 0.002 for any @/w

number of packets containing no defective,one defective and two defective blades in a

consignment of 10,000 packets. (Given: e %% = 0.9802) (A.K.T.U.2018)

Pyob. ‘g GP%H}T\/C bla

P:OO(>2
n =10
N:\0,000

)\—: \f\? :0»0027\\()

)\? P D 4

\3\/ POISSON DT &Y but1 0

PR =¥PE e 2T
¥

(.\) N\Am\gm EK\BCAU@QK (oY\\TK\Y\\Y\% N 0
d%ume olad Oy

- 0-0% ®
P(X‘— QB = L X(O.oz_i _ 6,0,02__
O\

0



Num bin Og Pa LK efs

= 10,000 % 0.9302

= B4
U\> P(X ‘—‘\> = @/O'le@.olg
K :
Px=0) = 0.914§

bla d >
— 0.096 XROOO
— P
1) P(ER) = 0. =
| > (X=R) = ¢ % (Do)
2|
= B .pd6l 4k

N J& backets W\W\% 9. (M%MWV&

blale s
— 0.000146X10,000 = 14§

=

Numben A
umba 4 packets Havma | Jx/;m‘we @



7

@w Q.4 The number of accidents in a year involving taxi drivers in a city follows a Poisson

wwiesse  distribution with mean equal to 3.0ut of 1000 taxi drivers, find approximately the

numberof drivers with (i)no accidents (ii)more than 3 accidents ina year.(A.K.T.U.2021)

C\\\/{Vl
A= 3
N=1000
Ry poisson DI sy owion

T () =

O |

= 0.04Y915

N\ O OKQLKMV\)@

(1) P(x=0) =g

P(xady = €7

N U peidain Jk Axivons ho UW\%
= {3, 08% + 3 KOO D

- Y4.7F
= 50




@ () )7(2(73) — }-—[F(X—O/%P =)+ Pix= 2)7'— 7/><—3)J @

- -3
o 1—[{3—}— = X(3l i ¢ x(B) i f-BX (3)3]
X 1 e

L Yot 439 %G_z]
== (utu s +vs)
= =13 =P 35T
N\m\mé\) Avivey s Ny \Y\ceY € o 3o dmnts

—

= 03¥52 FN\\000 = B R
= 353




7 )
\@_/w Q.5 The following table gives the no.of days in a 50 day period during which automobile @}”

accidents occured in a city.

No.of accidents 0 | y 3 4

No.of days | f) 21 18 7 3 1
Fit a Poisson distribution to the data. (A.K.T.U.2022)
X f) ﬁ\‘ Theovticak RYr an — gj”

hveq menaed & ﬁ

® 2 | O <L O

| L L X p= X
2T ]y % i

3 3 1 i =09

. | 1 |

=50 [T N =50




Porsson DFstvibubhon — N €

F . |
T

)

- 8 Y
— Soxe oﬂ(Oﬂ)
LR

=31=2
When ¥y = 5

= .46

= $
Wy = 4

= B %22
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0 1 Inacertain factory manufacturing razor blades, there is a small chance of 0.002 for any blade

to be defective.The blades are supplied in packets of 10.Use suitable distribution to calculate the
approximate number of packets containing no defective,one defective and two defective blades

respectively in a consignment of 50,000 packets. (AKTH.2018)

0 2Thedistribution of the number of road accidents per day in a city is Poisson with mean 4.

Find the number of days out of 100 days when there will be (i)no accident (ii)at least 2 accidents
(iii)at most 3 accidents (iv) between 2 and 5 accidents.

(). 3 Fit a Poisson distribution to the following data and calculate theoretical frequencies.

Deaths: 0 1 2 3 4

*

Frequencies: 122 60 b 2 |

(). 4 Fita Poisson distribution to the following data given the number of yeast cells per square for 400 squares:

No.of cells per sq.: 0 1 . 3 4 5 6 7 8 9 10
No.of squares : 103 143 98 42 8 1 2 0 0 0 0
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G/v? Normal Distribnution 9/&‘
..\.;{u..... » The normaldistribution is a continous distribution based on continous random variable ..\',..{a.....

» A continous random variable X is said to have a normal distribution with parameters

u(Mean)and o*(Variance) if the probability density function is given by

f(x) = 2 e-%(xTT”)

oV2n
() fx)>0 L0 L WL =2
(i) [ f()dx=1. M= Mear

= il S\’O\Y\O\O\\(d deviafion




Q/V? Normal Curve
=g
wwarcuse 5 The graph of normal Distribnution is called normal curve.

\/§ It is bell shaped and symmetrical about Mean pu.
N = AA

0-5

L
N\

e D =M

» Innormal distribution Mean, median and mode coincide.

\/i/Total area under the curve above x — axisis 1

vV

@)



9/“75 Standard Normal Distribution g/@
b If X is a Normal random variable with mean u and standard deviation o,then arandom b i
Variable Z with Mean = 0 and standard deviation = 1 is called standard normal random

variable.

N .\‘(\(\\>

» The probability density function for the normal distribution in standard form is given by

f(Z)= %e_;—(z)Z //

» Probability

P(z, <z<z,) = [ f(¥)dz



7))
@w Standard Normal Curve

uknun(m
1
/TN

2 0
0-

) M=0 il

—_ OO . o0
Z=0

Probability
P(z, < z < z) = Area under standard normal curve

betweenz=z,andz =z,

@



J Q.11f X is a normal variate with mean 80 and standard deviation 10, find probabtlzty P(X <100).

= Gaven)
U= 80
— 8
W =% |00
7 = N M
o
£ = goo/%o
\ D
=

;&)

e (2S +WNO<ZLL>

Y Bt 04 F + 4

PR 100= 0.9F 7L




) Q.2Thelife of army shoes is normally distributed with mean 8 months and standard )
& ew

wwesse deviation 2 months. If 5000 pairs are insured, how many pairs would be expected to need

replacement after 12 months? |Giventhat P(z> 2) =0.0228 and z = =f|. (A.K.T.U.2018)
o

(iwven
M=%
I =K
N= 5000
Ler W= {9

PIL71) =/

=

= \1—?2)

YL =4

S

P(n>R)& P(Z2>2)
Y




7))
& rnzn)= 0.5—04772

= 0022 %
‘ »)

Nimber 4 paivs having e move fieen L2months

— 5000 x0- 0120

— | Y

=
NO. o“mg UG O{BHY S ik = 500071
= YH Bk

o

@



=

g/v? Q.3 Assume mean height of soldiers to be 68.22 inches with a variance of 10.8 inches @_:V?
wowesse square. How many soldiers inaregiment of 1,000 would you expect to be over 6 feet tall, “™™

given that the area under the standard normal curve betweenz = Oandz = 0.35is0.1368

and betweenz = 0 andz = 1.15is0.3746. [AKTU (C.0.) 2021
Lve n= 6 feet z = 0%

- 19
M#égii w2 AR P(y\77.2>: P(Z7l >
o = | & & <

i = F2 inthes \
v = w09
_ Z = WA
N=1000 >




@

Pn>72)

= {DOD A
]\\0,0\>So\c)\\€w

= Pl@azl.I§ )

= F<O<ZOO>~P(O< 22 L5 )
= 0:5 —0:374¢(

= O@l25BY
DG ) By

= 122G ((/\\3\3\&7\)

@



g/v? Q.4 The daily wages of 1000 workers are distributed around a mean of Rs. 140 and with a @_:V?

=g
wmresse standard deviation of Rs.10. Estimate the number of workers whose daily wages
(i)between 140 and 144 (ii)lessthan 126 (iii)more than 160. (AKTU.2021)
C\\V@M . = V\——MQ¥ @ ZQ:O.L/I
| O
N = 00 Q

M) Y\lz\MD) ///

= U0
o= = LB = \%O—lﬂ o N //
T i
Z = nM 0.
. - 0
- i P(\»wu\@w}:P@@@'@

D = (.15%Y




S
Exfﬁbflﬁﬁf mee/wﬁwwkc
—=0.18554 %108 C

— | 55.4

= | % %

5

GD o= b4
_\u 0O

= Ik

==
"\lg-f\ﬂg

\D




p(n<izs) = 0.5 —0-4192|(1) n =160

E*FCCM V)o.ogwwkcvs - : /\
— 000X 0-0808 P(n>160) SBEZZ) /H
M
_ E’)O% e \>(O<Z<°O)_P(O<Z(2)O Pl 3
_ g WWWA) ~ 5 —0411+7 = 0,812 B

EX\M}W\ no Ckme€Xg

= 0.0 AR1000 =228
= 217
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sarvmay ctames Topic :Normal Probability Distribution FPari — 1)

(). 1 Define:
(i)Binomial distribution
(ii)Poisson distribution

(iii)Normal distribution. (AKTU 2018)

0 2If Xis anormal variate with mean 30 and S.D.5, find the probabilities that
(i)26 < X < 40
(ii)X = 45 and
(iii)[ X—30|>5
Ans. 20)).7653 (ii)0.00135 (iii)0.3174

0.3 If Zis astandard normal variable, find the following probabilities:

(OP(Z < 1.2)
(i)P(Z > —1.2)

R Ans. 3(1) 0.8849 (11)0.8849 (1it)0.7881
(lii)) P(-1.2 < Z < 1.3).

@)
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@}J Standard Normal Curve @}J

T - 0 € Z2 € oD From,_ Normud table
55 0 S Probability o
o P(z, <z < z) = Areaunder standard normal

Curve betweenz=2z,and z = z,

Where

3 X = Normal random variable
— O M =0 >0

250
et P g =l

Z = Standard normal random variable

i = Mean

o = Standard deviation

z="""= T ol Oy e o Uney
yve — |




@ Q.1 Asampleof 100 dry battery cells tested to find the length of life produced the following @

wewewss  results: X = 12 hours,a = 3 hours. Assuming the data to be normally distributed, S

—

what % of battery cells are expected to have life (i)more than 15 hours (ii)less than 6 hours
(iii)between 10 and 14 hours? (A.K.T.U.2018,2021)

(/\\\/6 VL . == )’(;]24_’—a®
N & 00 \
w=12 | N
- = A P :\%;\QA i% z2=p 27 55
- = \-M P(n>15)= P(o 42400»\?((%24\)
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— IS. 87 7,
(1) W=
Z = n—l2 = £—1>
E 2
Z = ~3
P(n<t)= P(Z<2)
:-P(Zi>z>

=
Plmes) = P(o<z<oo>_.}>(o<z<z,>
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@W Q.2 Inasample of 1000 cases,the mean of a certaintestis 14andS.D.is2.5. (A.K.T.U.2020)

Assuming the distribution to be normal, find
(i)how many students score between 12 and 15?
(ii)how many score above 18?

(iii)how many score below 8?

\/(iv) how many score 16?
Q\\\JGV\A 7 =914 0
=43 ) n =12 V3
N=1000

I = \’\”M |

Z tv\\w\b\ ‘_\_%_—__\.i
S

Z, — D

w = Y s
25 2.5

Z =04

P(\L <V\<\§>—_— PQ——OA&<Z<O’H)
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SATIWAY CLASINS

P(12<n<]S) = p(o<z<o0l)+ Po <Z<o.5)
= 0.155440.-288|
= 0.-YY35
Numben v%stwbmts: D00 X 0 -UU RS
= UM% >
— WUy

(i) n=18

z = WA — [8-=1Y
25 .

= 2 N\0D6




éW p(n>18) = 00548

SATIWAY CLASINS

Num ban aﬁsmo{mh: OO0 X0.05U g

= 54,5
- <5
) n=23
Z, = "=
L5
7 = Y

- = — .4

Pin < oo> = P(Z<‘_‘?'(/])
POz >32.4)

N

<. =05

|

e

Z=3.Y

Z==3\Y

P(v\< %> :P(o<z<og>~?(o<ZL?M>

= 0.009%7
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A - . 0 0 A
8/w Q.3 Inanormal distribution,31% of the items are under@ and 8% are over 64. e/w
wwmesss Find the mean and standard deviation of the distribution. It is given that that if S et

|
f(t =v% f(:e'f"zdx thennd f(1.4) = 0.42. (A.K.T.U.2020)
~YS Plys<n<co)=11
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ya) Engineering Mathematics by Gulshan Sir )
GW DPP- 09 GwW
oaremar cuasess Topic :Normal Probability Distribution Part — 11, sarvmar ciase

0 lInateston 2000 electric bulbs, it was found that the life of a particular make, was normally distributed
with an average life of 2040 hours and S.D.of 60 hours, estimate the number of bulbs likely to burn for

(i)more than 2150 hours (A.K.T.U.2021)
(it)less than 1950 hours

Anc ™M67 (ii) 13 (i11) 1909
(iii) more than 1920 hours but less than 2160 hours. Ansl (1) 67 (i) 134 (i) 190

0 2 The marks X obtained in Mathematics by 1000 students are normally distributed
with meas 78% and standard deviation 11% Determine:
Ans. 2(i) 138 (ii)63.92% (iii) Between 60 and 96
(i)how many students got marks above 90%?
(ii)What was the highest marks obtained by the lowest 10% of students?

(iii) Within what limits did the middle 90% of the students lie?

0 2Inanormal distribution exactly normal, 7% of the items are under 35 and 89% areunder 63.

What are the mean and standard deviation of the distribution?

Ans. 3 503 and 10.33
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