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 MTE-11  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2022 

ELECTIVE COURSE : MATHEMATICS 

MTE-11 : PROBABILITY AND STATISTICS 

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

Note :  Question no. 7 is compulsory. Attempt any four 

questions from questions no. 1 to 6. Use of 

calculators is not allowed. All the symbols have 

their usual meaning.  

 

1. (a) Consider the exponential distribution 

whose probability distribution : 

 f(x) = e–x,   > 0,  x  0 

   Obtain the maximum likelihood estimator 

for . 4 

(b) For the given distribution function :  

 F(x) = 
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Sketch the graph of F and compute : 4 

(i) P 
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(ii) P[0 < X < 2] 

(iii) P[X = 4] 

(c) A committee of four has to be formed from 

among 3 economists, 4 engineers,  

2 statisticians and 1 doctor. What is the 

probability that each of the four professions 

is represented on the committee ? 2 

2. (a) For some bivariate data, the following 

results were obtained : 

   Mean value of variable X = 53·2 and of  

Y = 39·5. Regression coefficient of Y on  

X = – 1·5 and X on Y = – 0·38. What should 

be the most likely value of X when Y = 50 ? 

Also, find the coefficient of correlation 

between the variables.  4 

(b) In a bolt factory, machines A, B and C 

manufacture respectively 25%, 35% and 40% 

of the total output. Of their output, 

respectively 5%, 4% and 2% are known to be 

defective. A bolt is picked up at random and 

is found to be defective. Find the probability 

that it is produced by  6 

(i) machine B. 

(ii) machine A. 
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3. (a) The following table gives the number of 

road accidents in a city that occurred 

during different days of a week.  

Day  No. of Accidents 

Monday 14 

Tuesday 15 

Wednesday 8 

Thursday 20 

Friday 11 

Saturday 9 

Sunday 14 

   Test whether the accidents are uniformly 

distributed over the week at 5% level of 

significance. [Given that 2

6,01·0
  = 16·81, 

2

6,05·0
  = 12·92] 6 

(b) The joint probability distribution of random 

variables X and Y is given in the following 

table :   

            Y 

X 
1 2 3 

1 
12

1  0 
18

1  

2 
6

1  
9

1  
4

1  

3 0 
5

1  
15

2  

(i) Find marginal distributions of X and Y.  

(ii) Find P[X + Y > 5]. 4 
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4. (a) Construct a frequency distribution of the 

marks obtained by 25 students in statistics 

as given below. [Take the first class interval 

as 10 – 20] 

   42  65  63  47  58  20  42  55  15  52  40  55 46 

   35  50  42  75  49  35  30  65  75  65  26  12 

   Also, draw the histogram.  4 

(b) An incomplete distribution is given below : 

Class Frequency 

0 – 10 10 

10 – 20 20 

20 – 30 ? 

30 – 40 40 

40 – 50 ? 

50 – 60 25 

60 – 70 15 

Total 170 

 Find out missing frequencies if median value 

is 35.  6 

5. (a) Use Chebyshev’s inequality to obtain the 

lower bound for P[– 1 < X < 9], if the  

E(X) = 4 and E(X
2
) = 20. 3  

(b) If X is a normal variate with mean 30 and 

standard deviation 4, then find : 4 

(i) P[26 < X < 40] 

(ii) P(|X – 30| < 5] 

 [You may like to use the values :  

(2) = 0·9772,  (2·5) = 0·9938]  
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(c) A random variable X takes values – 1, 0, 2 

and 3 with probabilities 0·27, 0·12, 0·26  

and 0·35, respectively. Show that  

E(X + 1) – E(X) = 1.  3 

6. (a) If the probability that an individual suffers 

from a bad reaction by an injection of given 

serum is 0·002, determine the probability 

that out of 500 individuals :  

(i) exactly 3, and  

(ii) more than 1 

   individuals suffer from bad reaction.  3   

(b) Let X1, X2, ..., Xn be a random sample from a 

distribution whose p.m.f. is given by : 

 P[X = x] = 
!x

e x
; x = 0, 1, 2 ... n.  

 Show that X  = 
n

1
 



n

1i

iX   is unbiased for . 3 

(c) Let X1 be a random sample of size 1 from a 

population with p.d.f.  

 f(x) = e–x; x > 0,  > 0. 

 Obtain critical region of size  for testing  

H0 :  = 0 against H1 :  = 1 (1 > 0). 4 
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7. Which of the following statements are true  

or false ? Give reasons for your answer. 52=10 

(a) If H : 2 > 2, where 2 is the variance of a 

normal population with mean zero, then the 

hypothesis is simple.  

(b) If X, a random variable, follows t-distribution 

with 5 degrees of freedom, then Y = X
2
 has 

the F distribution with 1 and 25 degrees of 

freedom.  

(c) The distribution : 

x 1 2 3 4 

f(x) 
16

1  
16

3  
4

1  
2

1  

 represents a probability distribution of a 

random variable X.  

(d) If X and Y are two independent binomial 

variates with parameters (n1, p) and (n2, p) 

respectively, then X + Y is a binomial variate 

with parameters (n1 + n2, 2p). 

(e) The point of intersection of ‘less than’ ogive 

and ‘more than’ ogive is mean.  
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 E_.Q>r.B©.-11  

ñZmVH$ Cnm{Y H$m`©H«$_  
(~r.S>r.nr.) 

gÌm§V narjm 

OyZ, 2022  

 

EopÀN>H$ nmR²>`H«$_ : J{UV 

E_.Q>r.B©.-11 : àm{`H$Vm Am¡a gm§p»`H$s 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (^m[aVm : 70%)$ 

ZmoQ> : àíZ g§. 7 A{Zdm ©̀ h¡ & àíZ g§. 1 go 6 _| go {H$Ýht Mma 
àíZm| Ho$ CÎma Xr{OE & H¡$ëHw$boQ>amo§ H$m à`moJ H$aZo H$s 
AZw_{V Zht h¡ & g^r g§Ho$Vm| Ho$ AnZo gm_mÝ` AW© h¢ &  

 

1. (H$) EH$ MaKmVm§H$s` ~§Q>Z br{OE {OgH$m àm{`H$Vm ~§Q>Z 

{ZåZ{b{IV h¡ : 

 f(x) = e–x,   > 0,  x  0 

   Ho$ {bE A{YH$V_ g§^m{dVm AmH$bH$ àmßV 

H$s{OE & 4 

(I) {ZåZ{b{IV ~§Q>Z \$bZ Ho$ {bE : 

 F(x) = 
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 F H$m J«m\$ It{ME Am¡a {ZåZ{b{IV kmV H$s{OE :  4 

(i) P 









2

3
X

2

1
 

(ii) P[0 < X < 2] 

(iii) P[X = 4] 

(J) 3 AW©emñÌr, 4 B§Or{Z`a, 2 gm§p»`H$s{dX Am¡a  

1 S>m°ŠQ>a _| go 4 H$s EH$ g{_{V ~ZmZr h¡ & dh 

àm{`H$Vm Š`m h¡ {H$ Mmam| ì`dgm`m| _| go àË`oH$ H$m 

àXe©Z g{_{V _| h¡ ? 2 

2. (H$) Hw$N> {ÛMa Am±H$‹S>m| Ho$ {bE, {ZåZ{b{IV n[aUm_ 
àmßV {H$E JE :  

  Ma X H$m _mÜ` _mZ = 53·2 Am¡a Ma Y H$m _mÜ` 
_mZ = 39·5.  X na Y H$m g_ml`U JwUm§H$ = – 1·5 

Am¡a Y na X H$m g_ml`U JwUm§H$ = – 0·38.  

Y = 50 Ho$ {bE X H$m A{YH$V_ g§^m{dVm _mZ Š`m 
hmoZm Mm{hE ? Mam| Ho$ ~rM ghg§~§Y JwUm§H$ ^r kmV 
H$s{OE & 4 

(I) EH$ ~moëQ> ~ZmZo H$s \¡$ŠQ>ar _|, VrZ _erZ| A, B Am¡a 
C H«$_e… Hw$b CËnmXZ H$m 25%, 35% Am¡a 40% 
CËnmXZ H$aVr h¢ & CËnmXZ _| go H«$_e… 5%, 4% Am¡a 
2% CËnmX Iam~ h¢ & EH$ ~moëQ> `mÑÀN>`m MwZm OmVm 
h¡ Am¡a Iam~ nm`m OmVm h¡ & dh àm{`H$Vm kmV 
H$s{OE {H$ `h ~moëQ> {ZåZ{b{IV _erZ go ~Zm h¡ :  6 

(i) _erZ B 

(ii) _erZ A 
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3. (H$) EH$ gámh Ho$ AbJ-AbJ {XZm| _| EH$ eha _| hmoZo 
dmbr g‹S>H$ XþK©Q>ZmAm| H$s g§»`m {ZåZ{b{IV Vm{bH$m 
_| Xr JB© h¡ : 

{XZ XþK©Q>ZmAm| H$s g§»`m  
gmo_dma 14 

_§Jbdma 15 

~wYdma 8 

~¥hñn{Vdma 20 

ewH«$dma 11 

e{Zdma 9 

a{ddma  14 

 5% gmW©H$Vm ñVa na narjU H$s{OE {H$ XþK©Q>ZmE± 
gámh _| EH$g_mZ ~§{Q>V h¢ & [{X`m J`m h¡ …  

2

6,01·0
  = 16·81, 2

6,05·0
  = 12·92 ]  6 

(I) `mÑpÀN>H$ Mam| X Am¡a Y H$m g§`wº$ àm{`H$Vm ~§Q>Z 
{ZåZ{b{IV h¡ :  

            Y 

X 
1 2 3 

1 
12

1  0 
18

1  

2 
6

1  
9

1  
4

1  

3 0 
5

1  
15

2  

(i) X Am¡a Y Ho$ gr_m§V ~§Q>Z kmV H$s{OE & 

(ii) P[X + Y > 5] kmV H$s{OE & 4 
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4. (H$) ZrMo {XE JE gm§p»`H$s {df` _| 25 {dÚm{W©`m| Ûmam 

àmßV A§H$m| Ho$ {bE àm{`H$Vm ~§Q>Z {b{IE &  

[àW_ dJ© A§Vamb 10 – 20 br{OE]   

   42  65  63  47  58  20  42  55  15  52  40  55 46 

   35  50  42  75  49  35  30  65  75  65  26  12 

  Am`V-{MÌ ^r ~ZmBE & 4 

(I) EH$ AYyam ~§Q>Z {ZåZ{b{IV h¡ : 

dJ© ~ma§~maVm 
0 – 10 10 

10 – 20 20 

20 – 30 ? 

30 – 40 40 

40 – 50 ? 

50 – 60 25 

60 – 70 15 

Hw$b 170 

 bwßV ~ma§~maVm kmV H$s{OE `{X _mÜ`H$ _mZ 35 h¡ &  6 

5. (H$) `{X E(X) = 4 Am¡a E(X2) = 20 h¡ Vmo eo~reod 

Ag{_H$m H$m à`moJ H$aHo$ P[– 1 < X < 9] H$m {ZåZ 

n[a~§Y {ZH$m{bE & 3   

(I) `{X X, _mÜ` 30 Am¡a _mZH$ {dMbZ 4 dmbm àgm_mÝ` 

Ma h¡, Vmo {ZåZ{b{IV kmV H$s{OE : 4 

(i) P[26 < X < 40] 

(ii) P(|X – 30| < 5] 

 [Amn {ZåZ _mZm| H$m à`moJ H$a gH$Vo h¢ :  
(2) = 0·9772,  (2·5) = 0·9938]   
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(J) EH$ `mÑpÀN>H$ Ma X H$s _mZm| – 1, 0, 2 Am¡a 3 Ho$ 

{bE àm{`H$VmE± H«$_e… 0·27, 0·12, 0·26 Am¡a 0·35 

h¢ & Xem©BE {H$ E(X + 1) – E(X) = 1 h¡ & 3 

6. (H$) `{X EH$ gra_ B§OoŠeZ Ho$ XoZo go hþB© Iam~ à{V{H«$`m 

go {H$gr ì`{º$ Ho$ nr{‹S>V hmoZo H$s àm{`H$Vm 0·002 

h¡, Vmo 500 ì`{º$`m| _| go {ZåZ{b{IV Ho$ {bE 

àm{`H$Vm kmV H$s{OE : 3 

(i) R>rH$ 3 nr{‹S>V h ¢ Am¡a 

(ii) 1 go A{YH$ nr{‹S>V h ¢ & 

(I) _mZ br{OE {H$ X1, X2, ... Xn EH$ ~§Q>Z H$m EH$ 

`mÑpÀN>H$ à{VXe© h¡, {OgH$m p.m.f. {ZåZ{b{IV  

h¡ : 

 P[X = x] = 
!x

e x
; x = 0, 1, 2 ... n.  

 Xem©BE {H$ X  = 
n

1  


n

1i

iX ,   Ho$ {bE 

AZ{^ZV h¡ & 3 

(J) _mZ br{OE {H$ X1 EH$ g_{ï> go {b`m J`m AmH$ma 1 
H$m `mÑpÀN>H$ à{VXe© h¡ {OgH$m p.d.f.  

f(x) = e–x;  x > 0,   > 0  h¡ &  
 n[aH$ënZm H0 :  = 0, {déÕ H1 :  = 1 (1 > 0) 

Ho$ narjU Ho$ {bE AmH$ma  H$m H«$m§{VH$ nW  
{ZH$m{bE &  4 
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7. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË`  h¢ AWdm H$m¡Z-go  
AgË`  ? AnZo CÎma Ho$ {bE H$maU Xr{OE & 52=10 

(H$) `{X H : 2 > 2 h¡, Ohm± 2 EH$ _mÜ` eyÝ` dmbr 

àgm_mÝ` g_{ï> H$m àgaU h¡, Vmo n[aH$ënZm gmYmaU 

hmoJr &  

(I) `{X X EH$ `mÑpÀN>H$ Ma, ñdmV§Í` H$mo{Q> 5 dmbm  

t-~§Q>Z h¡, Vmo Y = X2 ñdmV§Í` H$mo{Q> 1 Am¡a 25 dmbm 

F-~§Q>Z hmoJm & 

(J) ~§Q>Z  
x 1 2 3 4 

f(x) 
16

1  
16

3  
4

1  
2

1  

 `mÑpÀN>H$ Ma X H$m EH$ àm{`H$Vm ~§Q>Z h¡ & 

(K) `{X X Am¡a Y H«$_e… (n1, p) Am¡a (n2, p)  

àmMb dmbo Xmo ñdV§Ì {ÛnX Ma h¢, Vmo X + Y àmMb 

(n1 + n2, 2p) dmbm {ÛnX Ma hmoJm & 

(L>) ‘go A{YH$’ VmoaU Am¡a ‘go H$_’ VmoaU H$m à{VÀN>oXZ 

q~Xþ _mÜ` hmoVm h¡ & 


