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 MTE-11  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

February, 2021 

 

ELECTIVE COURSE : MATHEMATICS 

MTE-11 : PROBABILITY AND STATISTICS 

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

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

questions from questions no. 1 to 6. Symbols have 

their usual meanings. Use of calculator is not 

allowed.    

 

1. (a) Frequency distribution of marks of the 

students of a class in Mathematics is given 

below : 

Marks 0 – 10 10 – 20  20 – 30  30 – 40  40 – 50 

No. of 

Students 
10 15 25 20 10 

(i) Calculate the mean and standard 

deviation of these marks.   

(ii) If these students got mean marks as 25 

with a standard deviation 15 in the 

other subject Statistics, then find the 

subject which is more consistent.    6 
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(b) Find the maximum likelihood estimator of 

the parameter  of a population with the 

density function f(x,  )  =  
2

2


  (  –  x),  

0 < x < , for a sample of unit size. Show 

that the obtained estimate of  is biased.     4 

2. (a) In a certain distribution, the first four 

central moments are 0, 16, – 64 and 162, 

respectively. Calculate b1 and b2 and state 

whether the distribution is leptokurtic or 

platykurtic.     2 

(b) Two candidates appear in an interview for 

two vacancies for the same post. The 

probability of the first candidate’s selection 

is 1/7 and that of the second candidate’s 

selection is 1/5. Find the probability that  

(i) both of them will be selected.  

(ii) at least one of them will be selected.  3   

(c) Suppose two random variables X and Y have 

the joint p.m.f. f(x, y) given by the following 

table :  

            Y  

  X  
0 1 

1 0.20 0.15 

2 0.20 0.30 

3 0.05 0.10 
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(i) Obtain the marginal p.m.fs of X and Y. 

(ii) Find P[X = 2/Y = 1].  

(iii) Are the events [X = 2] and [Y = 1] 

independent ? Justify.  5 

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

N(, 2). Find the mean and variance of  

S2 = 


n

1i
n

1
 (Xi – X )2. 4 

(b) Let X be a random variable with p.m.f. given 

by the following table :  

x – 2 – 1 0 1 2 

f(x) 
10

1  
10

2  
10

4  
10

2  
10

1  

 Find E(X) and E(X2).  2 

(c) The distribution of weekly incomes of 500 

workers may be assumed to be normal with 

mean of < 2,000 and standard deviation of  

< 200. Estimate the number of workers with 

incomes    

(i) exceeding < 2,300 per week.   

(ii) between < 1,800 and < 2,300 per week.  4 

 [You may like to use the values  

P[0  z  1·5] = 0·4332, P[0  z  1] = 0·3413, 

P[0  z  2] = 0·4772] 
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4. (a) A random variable X has the following 

distribution function :     

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

 P 
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2

1
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(b) Calls arriving at a switchboard follow an 

exponential distribution with parameter  

 = 3 per hour. What is the probability that 

the waiting time for a call is 

(i) at least 12 minutes ?  

(ii) not more than 9 minutes ?  3 

(c) Five unbiased dice were thrown 96 times 

and the number of times 4, 5 or 6 was 

obtained is given in the following table :    

No. of dice 

showing 4, 5 or 6  
0 1 2 3 4 5 

Frequency  1 10 24 35 18 8 

 At 5% level of significance, test whether this 

data comes from a binomial distribution. 5 

 [You may like to use the following values : 

 ,05.112

05.0,5
 ,59.122

05.0,6
 ]07.142

05.0,7
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5. (a) Suppose the random variables X and Y 

have the joint probability density function      

 fX, Y (x, y) = 
otherwise

1yx,0y,0xif

;

;

0

)y–x–1(6 







 

(i) Find the marginal densities of X and Y.  

(ii) Are X and Y independent ? Justify.  

(iii) P[0 < X < 
2

1
]. 5 

(b) If a random variable X has geometric 

distribution with p.m.f.  

 P[X = x] = 
x

2

1








, x = 1, 2, 3, ... , then find its 

mean.   3 

(c) The probability that a person recovers from 

a serious disease is 0.40. Find the 

probability that at least one of the 4 persons 

admitted to a hospital will survive.  2 
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6. (a) The output and related production cost of a 

firm are given below :   

Output (in tons) 
Production cost  

(in ’000 <) 

1 2 

2 3 

4 4 

8 7 

6 6 

5 5 

8 8 

9 8 

6 6 

1 1 

(i) Construct a scatter diagram for the 

given data.  

(ii) Find the equation of the regression line 

by taking production cost as dependent 

variable. 

(iii) Using this equation of regression line, 

predict the firm’s production costs if 

they decide to produce 4 tons per month. 6 
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(b) In a bolt factory, machines A, B and C 

manufacture 25%, 35% and 40% of the total 

product respectively. Out of these 5%, 4% 

and 2% produced by machines A, B and C 

respectively are defective bolts. A bolt is 

drawn at random from the lot and is found 

to be defective. What is the probability that 

it was manufactured by machine A ?     4 

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 

(i) If a random variable U has the t-distribution 

with n degrees of freedom, then U2 has the 

normal distribution with mean 0 and 

variance 1.   

(ii) If two variables are independent, then the 

coefficient of correlation between them is 1.    

(iii) The expectation of the number on an 

unbiased dice when thrown is 
2

7
.  
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(iv) If X and Y are two independent random 

variables with Var(X) = 25 and Var(Y) = 15, 

then Var(X – Y) will be 10.     

(v) If A and B are independent events with  

P(A) = 0.2,  P(B) = 0.5,  then  P(A  B) = 0.7.   
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 E_.Q>r.B©.-11  

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

gÌm§V narjm 

\$adar, 2021  

 

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 & g§Ho$Vm| H$m gm_mÝ` AW© h¡ & 
H¡$ëHw$boQ>a H$m à`moJ H$aZo H$s AZw_{V Zht h¡ & 

 

1. (H$) EH$ H$jm Ho$ N>mÌm| H$m J{UV {df` _| àmßV A§H$m| 

H$m ~ma§~maVm ~§Q>Z {ZåZ{b{IV h¡ :  

A§H$ 0 – 10 10 – 20  20 – 30  30 – 40  40 – 50 

N>mÌm| H$s 
g§»`m 10 15 25 20 10 

(i) BZ A§H$m| H$m _mÜ` Am¡a _mZH$ {dMbZ kmV 

H$s{OE &  

(ii) `{X BZ N>mÌm| Ho$ EH$ AÝ` {df` gm§p»`H$s Ho$ 

A§H$m| H$m _mÜ` 25 Am¡a _mZH$ {dMbZ 15 h¡, 

Vmo dh {df` ~VmBE Omo {H$ A{YH$ g§JV h¡ &  6 
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(I) BH$mB© AmH$ma dmbo EH$ à{VXe©, Omo  àmMb Am¡a 

KZËd \$bZ f(x, ) = 
2

2


( – x), 0 < x <   go 

{b`m h¡, H$m A{YH$V_ g§^m{dV AmH$bH$ kmV  

H$s{OE & `h ^r Xem©BE {H$  H$m àmá AmH$bH$ 

A{^ZV h¡ &   4 

2. (H$) EH$ {deof ~§Q>Z Ho$ nhbo Mma H|$Ðr` AmKyU© H«$_e: 

0, 16, – 64 Am¡a 162 h¢ &  b1 Am¡a b2 n[aH${bV 

H$s{OE Am¡a ~VmBE {H$ ~§Q>Z Vw§JH$Hw$Xr `m 

gnmQ>H$Hw$Xr _| go Š`m h¡ &  2 

(I) EH$ hr nX H$s Xmo [a{º$`m| Ho$ {bE Xmo Cå_rXdma 

B§Q>aì`y XoVo h¢ & nhbo Cå_rXdma Ho$ M`Z H$s àm{`H$Vm 

1/7 Am¡a Xÿgao Cå_rXdma Ho$ M`Z H$s àm{`H$Vm 1/5  

h¡ & {ZåZ{b{IV àm{`H$Vm kmV H$s{OE : 

(i) XmoZm| H$m M`Z hmoJm &  

(ii) CZ XmoZm| _| go H$_-go-H$_ EH$ H$m M`Z hmoJm & 3 

(J) Xmo `mÑpÀN>H$ Mam| X Am¡a Y H$m g§`wº$ p.m.f. f(x, y) 

{ZåZ{b{IV gmaUr _| {X`m J`m h¡ : 

            Y  

  X  
0 1 

1 0.20 0.15 

2 0.20 0.30 

3 0.05 0.10 
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(i) X Am¡a Y Ho$ Cnm§V p.m.f. àmá H$s{OE &  

(ii) P[X = 2/Y = 1] kmV H$s{OE &  

(iii) Š`m KQ>ZmE± [X = 2] Am¡a [Y = 1] ñdV§Ì h¢ ? 

ñnï>rH$aU Xr{OE &  5 

3. (H$) _mZ br{OE X1, X2, ... Xn, N(, 2) go {b`m J`m 

EH$ `mÑpÀN>H$ à{VXe© h¡ &  

  S2 = 


n

1i
n

1
(Xi – X )2 H$m _mÜ` Am¡a àgaU 

kmV H$s{OE &  4 

(I) ‘mZ br{OE {H$ X {ZåZ{b{IV gmaUr Ûmam {X`m J`m 
p.m.f. dmbm EH$ `mÑpÀN>H$ Ma h¡ :  

x – 2 – 1 0 1 2 

f(x) 
10

1  
10

2  
10

4  
10

2  
10

1  

E(X) Am¡a E(X2) kmV H$s{OE &  2 

(J) 500 H$_©Mm[a`m| H$s gmám{hH$ Am_XZr _mÜ`  
< 2,000 Am¡a _mZH$ {dMbZ < 200 dmbo àgm_mÝ` 
~§Q>Z _| h¡ & {ZåZ{b{IV Am_XZr dmbo H$_©Mm[a`m| H$s 
g§»`m AmH${bV H$s{OE :  
(i) < 2,300 à{V gßVmh go A{YH$ & 
(ii) < 1,800 Am¡a < 2,300 à{V gßVmh Ho$ ~rM & 4 

 [Amn {ZåZ{b{IV _mZm| H$m à`moJ H$a gH$Vo h¢ :  

P[0  z  1·5] = 0·4332, P[0  z  1] = 0·3413, 

P[0  z  2] = 0·4772]  
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4. (H$) EH$ `mÑpÀN>H$ Ma X H$m ~§Q>Z \$bZ {ZåZ{b{IV h¡ :  

  F(x) = 





















{bE $oH

{bE Ho$

{bE Ho$

1x

1x1–

1–x

,

,

,

1

4

2x

0

 

 F H$m J«m\$ Amao{IV H$s{OE Am¡a P 









2

1
X

2

1
–  

kmV H$s{OE &  2 

 (I) EH$ pñdM~moS>© na H$m°b  = 3 à{V K§Q>m àmMb dmbo 
MaKmVm§H$s` ~§Q>Z _| AmVr h¢ & EH$ H$m°b Ho$ 
{ZåZ{b{IV àVrjm H$mbm| Ho$ {bE àm{`H$Vm Š`m  
hmoJr ?  

(i) H$_-go-H$_ 12 {_ZQ>  

(ii) 9 {_ZQ> go A{YH$ Zht   3 

 (J) nm±M AZ{^ZV nmgm| H$mo 96 ~ma \|$H$m J`m Am¡a nmgm| 
na 4, 5 `m 6 AmZo H$s g§»`m H$mo {ZåZ{b{IV gmaUr 
_| {X`m J`m h¡ :    

4, 5 `m 6 Xem©Zo dmbo 
nmgm| H$s g§»`m 

0 1 2 3 4 5 

 ~ma§~maVm 1 10 24 35 18 8 

 5% gmW©H$Vm ñVa na narjU H$s{OE {H$ `o Am§H$‹S>o 
{ÛnX ~§Q>Z go àmá hmoVo h¢ `m Zht & 5  

 [Amn {ZåZ{b{IV _mZm| H$m à`moJ H$a gH$Vo h¢ : 

 ,05.112

05.0,5
 ,59.122

05.0,6
 ]07.142

05.0,7
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5. (H$) _mZ br{OE {H$ `mÑpÀN>H$ Ma X Am¡a Y H$m g§ ẁº$ 

àm{`H$Vm KZËd \$bZ {ZåZ{b{IV h¡ :  

 fX, Y (x, y) = 
AÝ`Wm

{̀X 1yx,0y,0x

;

;

0

)y–x–1(6 







 

 {ZåZ{b{IV kmV H$s{OE : 

(i) X Am¡a Y Ho$ Cnm§V KZËd & 

(ii) Š`m X Am¡a Y ñdV§Ì h¢ ? ñnï>rH$aU Xr{OE & 

(iii) P[0 < X < 
2

1
]. 5 

(I) `{X EH$ `mÑpÀN>H$ Ma X, {ZåZ{b{IV p.m.f. dmbm 

EH$ Á`m{_{V` ~§Q>Z h¡ ; 

 P[X = x] = 
x

2

1








, x = 1, 2, 3, ... . 

Vmo BgH$m _mÜ` kmV H$s{OE &  3 

(J) dh àm{`H$Vm {H$ EH$ ì`{º$ EH$ J§^ra amoJ Ho$ ~mX 

ñdñW hmo OmVm h¡, 0.40 h¡ & dh àm{`H$Vm kmV H$s{OE 

{H$ EH$ AñnVmb _| ^Vu hþE 4 ì`{º$`m| _| go  

H$_-go-H$_ EH$ ñdñW hmo OmEJm &  2  2 
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6. (H$) EH$ \$_© H$m CËnmXZ Am¡a Cggo g§~§{YV CËnmXZ 
bmJV ZrMo Xr JB© h¡ :  

CËnmXZ (Q>Z _|) 
CËnmXZ bmJV  
(’000 < _| ) 

1 2 

2 3 

4 4 

8 7 

6 6 

5 5 

8 8 

9 8 

6 6 

1 1 

(i) BZ Am§H$‹S>m| Ho$ {bE àH$sU© AmaoI It{ME & 

(ii) CËnmXZ bmJV H$mo Am{lV Ma boH$a g_ml`U 
aoIm H$m g_rH$aU kmV H$s{OE & 

(iii) Bg g_ml`U aoIm Ho$ g_rH$aU H$m à`moJ H$aHo$ 
\$_© H$s CËnmXZ bmJV kmV H$s{OE `{X \$_©  
4 Q>Z à{V _mh H$m CËnmXZ V` H$aVr h¡ & 6 
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(I) EH$ ~moëQ> \¡$ŠQ>ar _|, _erZ| A, B Am¡a C Hw$b CËnmX 

H$m H«$_e: 25%, 35% Am¡a 40% CËnmXZ H$aVr h¢ & 

BZ_| go _erZm| A, B Am¡a C Ûmam ~ZmE JE CËnmXm| _| 

go H«$_e: 5%, 4% Am¡a 2% ~moëQ> Iam~ h¢ & EH$ 

bm°Q> _| go EH$ ~moëQ> `mÑpÀN>H$ {ZH$mbm OmVm h¡ Am¡a 

Iam~ nm`m OmVm h¡ & dh àm{`H$Vm Š`m hmoJr {H$ dh 

_erZ A Ûmam ~Zm h¡ ? 4 

 

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 

(i) `{X EH$ `mÑpÀN>H$ Ma U, ñdmV§Í` H$mo{Q> n dmbm  

t-~§Q>Z h¡, Vmo U2 _mÜ` 0 Am¡a àgaU 1 dmbm 

àgm_mÝ` ~§Q>Z hmoJm &  

(ii) `{X Xmo Ma ñdV§Ì h¢, Vmo CZHo$ ~rM ghg§~§Y JwUm§H$ 1 

hmoJm &  

(iii) EH$ AZ{^ZV nmgo H$mo \|$H$Zo na Am`r g§»`mAm| H$s 

àË`mem 
2

7  hmoJr &  
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(iv) `{X X Am¡a Y Xmo ñdV§Ì `mÑpÀN>H$ Ma h¢ Am¡a  

Var(X)  =  25 Am¡a Var(Y)  =  15 h¡, Vmo  

Var(X – Y) = 10 hmoJm &  

 

(v) `{X A Am¡a B Xmo ñdV§Ì KQ>ZmE± h¢ Am¡a P(A) = 0.2, 

P(B) = 0.5 h¡, Vmo P(A  B) = 0.7 hmoJm &    

 


