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 MTE-11  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 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) Calculate mean and median from the 

following data : 4 

Marks No. of Students 

0 – 10 5 

10 – 20 15 

20 – 30 20 

30 – 40 10 

40 – 50 8 

No. of Printed Pages : 10 
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(b) Rajesh and Rohan appear in an interview for 

two vacancies for the same post. The 

probability of Rajesh’s selection is 
7

1
 and 

Rohan’s selection is 
5

1
. Find the probability 

that  4 

(i) both of them will be selected,  

(ii) only one of them will be selected, 

(iii) none of them will be selected.  

(c) Let X and Y be two independent random 

variables with Var(X) = 2 and Var(Y) = k. If 

the variance of 3X – Y is 25, find the value  

of k. 2 

2. (a) If X follows the uniform distribution on  

[0, a], then find its moment generating 

function.  5 

(b) Let x1, x2, ... xn be a random sample from a 

Poisson distribution with parameter . 

Obtain maximum likelihood estimator of . 5 

3. (a) Let x1, x2, ... xn be a random sample from a 

normal distribution N(, 4). Find a critical 

region for testing   

   H0 :  = 0  against  H1 :  = 1 (1 > 0)  5 
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(b) Show that the weighted arithmetic mean of 

first n natural numbers whose weights are 

equal to the corresponding number is equal 

to 
3

)1n2( 
. 5 

4. (a) Look at the data given in the following 

table where X is the independent variable 

and Y is the dependent one. Fit the 

regression line Y = a + bX.  5 

X Y 

1 2 

2 4 

3 7 

4 6 

5 5 

6 6 

7 5 

(b) Let X and Y be two random variables having 

joint probability density function  

 f(x, y) = 
2

1
; 0  y  x  2 

 Find 5 

(i) the marginal density function of X and 

Y 

(ii) conditional density f 








x

y
 

(iii) check the independence of X and Y 
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5. (a) If a random variable X follows the Poisson 

distribution such that P[x = 1] = P[x = 2], 

find  5 

(i) the mean of the distribution 

(ii) P[x = 0] 

(iii) standard deviation of the distribution 

(b) In a large population, the proportion of 

people having a certain disease is 0·02. Find 

the probability that in a random group of 

100 people, at least 2 will have the disease.  3 

(c) Let X follow gamma distribution with 

parameters a and b with mean = 2 and 

variance 5. Find a and b.  2 

6. (a) There are two coins — one unbiased with 

P(H) = 
2

1
, the other biased with P(H) = 

3

1
. 

One of these coins is selected and tossed  

4 times. If the head comes at least twice, 

the coin is assumed to be unbiased. Find 

the level of significance and power of the 

test.  5 

(b) The first three moments of a distribution 

about the value 2 of a variable are 1, 16,  

– 40. Show that the mean is 3, the variance 

is 15 and 3 = – 86. 5 
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7. Which of the following statements are true  

or false ? Give a short proof or a counter example 

in support of your answer :  52=10 

(a) If a distribution is skewed to the right, then 

Mean < Median < Mode.  

(b) If  bXY = 
9

1
,  bYX = 

4

1
,  then  r = 

6

1
. 

(c) If X and Y are independent random 

variables, then the moment generating 

function is  

 MX+Y(t) = MX(t) + MY(t) 

(d) If a dice is thrown two times, then the 

probability of getting a sum of 10 on the 

faces is 
9

1
. 

(e) H :  < 0, where  is the mean of normal 

distribution with variance 4, is a simple 

hypothesis.  
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ñZmVH$ Cnm{Y H$m`©H«$_  
(~r.S>r.nr.) 
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{Xgå~a, 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$) {ZåZ{b{IV Am±H$‹S>m| Ho$ {bE _mÜ` Am¡a _mpÜ`H$m 

n[aH${bV H$s{OE : 4 

A§H$ {dÚm{W©`m| H$s g§»`m 

0 – 10 5 

10 – 20 15 

20 – 30 20 

30 – 40 10 

40 – 50 8 
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(I) amOoe Am¡a amohZ EH$ g_mZ nX Ho$ {bE Xmo [aº$ nXm| 

Ho$ {bE gmjmËH$ma _| CnpñWV hþE & amOoe Ho$ M`Z 

H$s àm{`H$Vm 
7

1  Am¡a amohZ Ho$ M`Z H$s àm{`H$Vm 
5

1   

h¡ & {ZåZ{b{IV àm{`H$Vm kmV H$s{OE :  4 

(i) do XmoZm| MwZo OmE±Jo & 

(ii) CZ XmoZm| _| go Ho$db EH$ MwZm OmEJm & 

(iii) CZ_| go H$moB© ^r Zht MwZm OmEJm & 

(J) _mZ br{OE X Am¡a Y Xmo ñdV§Ì `mÑpÀN>H$ Ma  

h¢ {OZH$m Var(X) = 2 Am¡a Var(Y) = k h¡ & `{X  

3X – Y H$m àgaU 25 h¡, Vmo k H$m _mZ kmV H$s{OE & 2 

2. (H$) `{X X A§Vamb [0, a] na EH$g_mZ ~§Q>Z _| h¡, Vmo 

BgH$m AmKyU© OZH$ \$bZ kmV H$s{OE &  5 

(I) _mZ br{OE {H$ x1, x2, ... xn, EH$ ßdmgm| ~§Q>Z, 

{OgH$m àmMb  h¡, go {b`m J`m `mÑpÀN>H$ à{VXe© 

h¡ &  H$m A{YH$V_ g§^m{dV AmH$bH$ kmV H$s{OE & 5 

3. (H$) _mZ br{OE {H$ x1, x2, ... xn EH$ àgm_mÝ`  

~§Q>Z N(,  4) go {b`m J`m `mÑpÀN>H$  

à{VXe© h¡ & n[aH$ënZm H0 :  = 0, {déÕ  

H1 :  = 1 (1 > 0) Ho$ narjU Ho$ {bE H«$m§{VH$ 

àXoe kmV H$s{OE &  5 
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(I) Xem©BE {H$ àW_ n àmH¥${VH$ g§»`mAm| H$m ^m[aV 

g_m§Va _mÜ` 
3

)1n2(   h¡, O~{H$ ^ma g§JV g§»`m 

Ho$ g_mZ h¡ &  5 

4. (H$) {ZåZ{b{IV gmaUr _| {XE JE Am±H$‹S>o br{OE {OZ_| 

X EH$ ñdV§Ì Ma h¡ Am¡a Y EH$ AñdV§Ì Ma h¡ & 

g_ml`U aoIm Y = a + bX Amg§{OV H$s{OE &   5 

X Y 

1 2 

2 4 

3 7 

4 6 

5 5 

6 6 

7 5 

(I) _mZ br{OE {H$ X Am¡a Y Xmo `mÑpÀN>H$ Ma h¢ {OZH$m 

g§`wº$ àm{`H$Vm KZËd \$bZ {ZåZ{b{IV h¡ :  

 f(x, y) = 
2

1
; 0  y  x  2  

kmV H$s{OE  5 

(i) X Am¡a Y H$m gr_m§V KZËd \$bZ  

(ii) f 








x

y
 H$m à{V~§{YV KZËd 

(iii) X Am¡a Y H$s ñdmV§Í`Vm H$s Om±M H$s{OE  
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5. (H$) `{X X EH$ ßdmgm| ~§Q>Z dmbm `mÑpÀN>H$ Ma h¡ {OgHo$ 

{bE P[x = 1] = P[x = 2] h¡, Vmo {ZåZ{b{IV kmV 

H$s{OE : 5 

(i) ~§Q>Z H$m _mÜ` 

(ii) P[x = 0] 

(iii) ~§Q>Z H$m _mZH$ {dMbZ  

(I) EH$ ~‹S>r g_{ï> _|, bmoJm| _| EH$ {deof ~r_mar Ho$ hmoZo 

H$s àm{`H$Vm 0·02 h¡ & dh àm{`H$Vm kmV H$s{OE {H$ 

100 bmoJm| Ho$ EH$ `mÑpÀN>H$ g_yh _| H$_-go-H$_  

2 bmoJm| H$mo `h ~r_mar hmoJr & 3 

(J) _mZ br{OE {H$ X àmMb a Am¡a b dmbm Jm_m ~§Q>Z h¡ 

{OgH$m _mÜ` 2 Am¡a àgaU 5 h¡ & a Am¡a b kmV 

H$s{OE &  2 

6. (H$) Xmo {gŠHo$ h¢ {OZ_| go EH$ P(H) = 
2

1
 dmbm AZ{^ZV 

{gŠH$m Am¡a Xÿgam P(H) = 
3

1  dmbm A{^ZV h¡ & BZ_| 

go EH$ {gŠH$m MwZH$a Cgo 4 ~ma CN>mbm OmVm h¡ & 

`{X H$_-go-H$_ Xmo ~ma {MV AmVm h¡, Vmo _mZ {b`m 

OmVm h¡ {H$ {gŠH$m AZ{^ZV hmoJm & gmW©H$Vm ñVa 

Am¡a narjU H$s j_Vm kmV H$s{OE & 5 

(I) EH$ Ma Ho$ bJ^J _mZ 2 dmbo ~§Q>Z Ho$ àW_ VrZ 

AmKyU© 1, 16 Am¡a – 40 h¢ & {XImBE {H$ _mÜ` 3, 

àgaU 15 Am¡a 3 = – 86 h¡ &  5 
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7. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË`  h¢ AWdm H$m¡Z-go  
AgË`  ? AnZo CÎma Ho$ nj _| g§{jßV Cnn{Îm `m 
àË`wXmhaU Xr{OE : 52=10 

(H$) `{X EH$ ~§Q>Z XmBª Amoa d¡få` h¡, Vmo  

 _mÜ` < _mpÜ`H$m < ~hþbH$ hmoJm &  

(I) `{X bXY = 
9

1
, bYX = 

4

1
, Vmo r = 

6

1
 h¡ &  

(J) `{X X Am¡a Y ñdV§Ì `mÑpÀN>H$ Ma h¢ Vmo BZH$m 

AmKyU© OZH$ \$bZ MX+Y(t) = MX(t) + MY(t) h¡ &  

(K) `{X EH$ nmgo H$mo Xmo ~ma \|$H$m OmE, Vmo \$bH$m| na 

`moJ\$b 10 AmZo H$s àm{`H$Vm 
9

1  h¡ &  

(L>) H :  < 0, Ohm±  àgaU 4 dmbo àgm_mÝ` ~§Q>Z H$m 

_mÜ` h¡, EH$ gmYmaU n[aH$ënZm h¡ &  


