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BACHELOR’S DEGREE 

PROGRAMME (BDP) 

Term-End Examination 

June, 2026 

(Elective Course : Mathematics) 

MTE-003 : MATHEMATICAL METHODS 

Time : 2 Hours  Maximum Marks : 50 

Weightage : 70% 

Note : (i) Question No. 7 is compulsory. 

 (ii) Attempt any four questions from  

Q. Nos. 1 to 6. 

 (iii) Use of calculator is not allowed. 

1. (a) Let S { | R, –1}x x x   . : S R {2}f  

is defined by 
2 1

( )
1

x
f x

x





. Show that f 

is one-one and onto. Also, find the 

formula for f –1. 3  

(b) Evaluate the integral 
/2 2

0
cosx x dx



 . 3 
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(c) In a binomial distribution consisting of 

5 independent trials, probabilities of  

1 and 2 successes are 0.4096 and 0.2048 

respectively. Find the parameter p of 

the distribution. Also find its mean and 

variance. 4 

2. (a) The probability that a contractor will 

get a plumbing contract is 
2

3
 and the 

probability that he will not get an 

electric contract is 
5

9
. If the probability 

of getting at least and contract is 
4

5
, 

what is the probability that he will get 

both the contracts ? 3 

(b) Discuss the continuity of function 

: R Rf   defined by : 

3 8
; 2

( ) 2

12; 2

x
x

f x x

x

 
 

  
   

at x = 2. 2 



 [ 3 ] MTE–003 

D–4276/MTE–003 P. T. O. 

(c) Compute the correlation coefficient for 

the following data :  

x y 

– 10 5 

– 5 9 

0 7 

5 11 

10 13 

Also, find the line of regression of  

y on x.  5 

3. (a) Calculate the median and mode for the 

following data : 5 

Marks No. of Students 

10–20 2 

20–30 6 

30–40 12 

40–50 18 

50–60 25 

60–70 20 

70–80 10 

80–90 7 
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(b) Find the equations of the tangent and 

the normal to the curve 
3

2 2

8

4

a
y

a x



 at 

the point x = 2a. Also find the 

asymptote of the given curve parallel to 

x-axis and y-axis. 5 

4. (a) Show that the points A, B, C with 

position vectors ˆ ˆ ˆ(2 )i j k  , ˆ ˆ ˆ( 3 5 )i j k   

and ˆ ˆ ˆ(3 4 4 )i j k   respectively are the 

vertices of a right-angled triangle. 3 

(b) Ten soldiers visit a rifle range for two 

consecutive weeks. For the first week 

their scores are 67, 24, 57, 55, 63, 54, 

56, 68, 33, 43 and during the second 

week their scores in the same order are 

70, 38, 58, 58, 56, 67, 68, 72, 42, 38. 

Examine if there is any significant 

difference in their performance at 5% 

level of significance. 5 

[You may use : 9,0.05 2.262t  , 

9 0.1, 1.833t  , 10,0.05 2.228t  ,

10,0.1 1.812t  ]   
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(c) If cos
2

x
y  , then show that 

3

3
4 0

d y dy

dxdx
  . 2 

5. (a) A random variable X has the following 

pdf :   3 

     
(6 ); 0 2

( )
0 ; elsewhere

cx x x
f x

  
 


   

Find : 

(i) The value of the constant C. 

(ii) CDF of X for 0 2x  . 

(iii) Mean of X. 

(b) Determine the 45th term and the sum 

of first 150 terms of an AP, whose first 

three terms are 11, 9, 7. 3 

(c) Find the equation of the line which 

passes through the point (3, –1, 11) and 

is perpendicular to the line 

2 3

2 3 4

x y z 
  . 4 
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6. (a) A manufacturer of safety pins knows 

that 5% of his products are defective. 

He sells pins in the boxes of 100 and 

guarantees that not more than 10 pins 

will be defective. What is the 

probability that the box will fail to meet 

the guaranteed quality ? 4 

(b) Solve the differential equation : 3 

2 2( )
dy

x y xy
dx

   

(c) A population consists of three numbers 

2, 5, 8. Enumerate all possible samples 

of size 2 which can drawn without 

replacement from this population. 

Verify that the sample mean is an 

unbiased estimate of the population 

mean. Calculate the standard error of 

the sample mean. 3 

7. State whether the following statements are 

true or false giving reason in support of your 

answer :   10 

(i) The function 
3 2( ) 2 3 12 5f x x x x     

has a maximum value at x = 2. 
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(ii) A binomial distribution can have mean 

3 and variance 4. 

(ii) If : 

        P(A B) = P(A) + P(B) – P(A) P(B) , 

then A and B are independent events. 

(iv) Function : 

: [1, 3] [5, 15]f   

defined by 
2( ) 2 3f x x x    is 

monotonically increasing. 

(v) The range of the function : 

( ) sinf x x  

defined in the interval [0, ] is [– 1, 1].  
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Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2026 

(,sfPNd ikB~;Øe % xf.kr) 

,e-Vh-bZ-&003 % xf.krh; fof/k;k¡ 

le; % 2 ?k.Vs   vf/kdre vad % 50  

Hkkfjrk % 70% 

uksV % (i) iz'u la[;k 7 djuk vfuok;Z gSA 

 (ii) iz'u la[;k 1 ls 6 rd dksbZ pkj iz'u dhft,A 

 (iii) dSYdqysVj dk iz;ksx djus dh vuqefr ugha gSA 

1- (d) eku yhft, S { | R, –1}x x x    gSA 

2 1
( )

1

x
f x

x





 }kjk : S R {2}f    ifjHkkf"kr 

gSA fn[kkb, fd f, ,dSd vkSj vkPNknh gSA f –1 ds 

fy, lw= Hkh Kkr dhft,A 3 
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([k) lekdy 
/2 2

0
cosx x dx



  dk ewY;kadu  

 dhft,A  3 

(x) 5 Lora= vfHkiz;ksxksa okys f}in&caVu essa 1 vkSj  

2 lQyrk izkIr djus dh izkFkfedrk,¡ Øe'k% 

0.4096 vkSj 0.2048 gSaA bl caVu dk izkpy  

p Kkr dhft,A bldk ek/; vkSj izlj.k Hkh Kkr 

dhft,A  4 

2- (d) Bsdsnkj dks uylkth dk Bsdk feyus dh izkf;drk 

2

3
 gS vkSj fctyh ds dke dk Bsdk u feyus dh 

izkf;drk 
5

9
 gSA ;fn de ls de ,d dke dk Bsdk 

feyus dh izkf;drk 
4

5
 gS rks bldh D;k izkf;drk 

gksxh fd mls nksuksa dkeksa dk Bsdk feysxk \ 3 

([k) 

3 8
; 2

( ) 2

12; 2

x
x

f x x

x

 
 

  
   

 

}kjk ifjHkkf"kr Qyu : R Rf   dh larrrk  

x = 2 ij tk¡p dhft,A 2 
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(x) fuEufyf[kr vk¡dM+ksa dk lglEcU/k xq.kkad Kkr 

dhft, %   

x y 

– 10 5 

– 5 9 

0 7 

5 11 

10 13 

x ij y dh lekJ;.k js[kk Hkh Kkr dhft,A 5 

3- (d) fuEufyf[kr vk¡dM+ksa ds fy, ekf/;dk vkSj cgqyd 

Kkr dhft, % 5 

vad fo|k£Fk;ksa dh la[;k 

10–20 2 

20–30 6 

30–40 12 

40–50 18 

50–60 25 

60–70 20 

70–80 10 

80–90 7 
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([k) fcUnq x = 2a ij oØ 

3

2 2

8

4

a
y

a x



dh Li'kZ js[kk 

vkSj vfHkyac ds lehdj.k Kkr dhft,A x-v{k vkSj 

y-v{k ds lekarj fn, x, oØ dh vuarLi'khZ Kkr 

dhft,A  5 

4- (d) fn[kkb, fd fLFkfr lfn'k 
ˆ ˆ ˆ(2 )i j k  ] 

ˆ ˆ ˆ( 3 5 )i j k   vkSj 
ˆ ˆ ˆ(3 4 4 )i j k   okys Øe'k% 

A, B vkSj C fcUnq ledks.k f=Hkqt ds 'kh"kZ gSaA 3 

([k) nl lSfud fujarj nks lIrkg jkbQy jSat esa tkrs gSaA 

muds igys lIrkg ds vad gSa % 67, 24, 57, 55, 

63, 54, 56, 68, 33, 43 vkSj muds nwljs lIrkg 

ds vad blh Øe esa gSa % 70, 38, 58, 58, 56, 67, 

68, 72, 42, 38A  5 

 tk¡p dhft, fd 5% lkFkZdrk Lrj ij D;k muds 

fu"iknu ds vUrj lkFkZd gSa \ [t ds fuEufyf[kr 

eku iz;ksx gks ldrs gSa % 9,0.05 2.262t  ] 

9 0.1, 1.833t  ] 10,0.05 2.228t  ] 

10,0.1 1.812t  ] 
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(x) ;fn cos
2

x
y   gS] rks n'kkZb, fd 

3

3
4 0

d y dy

dxdx
  A 2 

5- (d) ;kn`fPNd pj X dk pdf fuEufyf[kr gS % 3 

C (6 ); 0 2
( )

0 ;

x x x
f x

  
 
 vU;Fkk

 

fuEufyf[kr Kkr dhft, % 

(i) vpj C dk eku 

(ii) x dk CDF, 0 < x < 2 

(iii) x dk ek/; 

([k) igys rhu in 11, 9, 7 okyh lekUrj Js.kh dk 

45ok¡ in vkSj igys 150 inksa dk ;ksxQy Kkr 

dhft,A  3 

(x) ml js[kk dk lehdj.k Kkr dhft, tks fcUnq  

(3, – 1, 11) ls xqtjrh gS vkSj js[kk 

2 3

2 3 4

x y z 
   ij yac gSA 4 
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6- (d) ls¶Vh fiu dk ,d fuekZrk tkurk gS fd mlds 5% 

mRikn =qfViw.kZ gksrs gSaA ;fn og 100 fiuksa okyk ,d 

fMCck csprk gS vkSj xkjaVh nsrk gS fd mlesa 10 ls 

T;knk fiu =qfViw.kZ ugha gksaxs rc bldh D;k izkf;drk 

gS fd fMCck xkjaVh&izkIr xq.koÙkk ij [kjk ugha  

mrjsxk \  4 

([k) vody lehdj.k 
2 2( )

dy
x y xy

dx
   dks gy 

dhft,A  3 

(x) ,d lef"V esa 2, 5 vkSj 8 rhu la[;k,¡ gSaA vkeki 

2 ds ,sls lHkh laHkkfor izfrn'kZ crkb, ftUgsa lef"V 

ls fcuk izfrLFkkiu ds izkIr fd;k tk ldrk gSA 

lR;kfir dhft, fd izfrn'kZ ek/; lef"V ek/; dk 

vufHkur vkdyu gSA izfrn'kZ ek/; dhs ekud =qfV 

Kkr dhft,A 3 

7- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; ;k vlR;  

gSa \ vius mÙkj ds i{k esa dkj.k nhft,A 10 

(i) Qyu 
3 2( ) 2 3 12 5f x x x x     dk x = 2 

ij mfPp"B eku gksrk gSA 
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(ii) ,d f}in&caVu dk ek/; 3 vkSj izlj.k 4 gks ldrk 

gSA 

(iii) ;fn % 

            P(A B) = P(A) + P(B) – P(A) P(B)   

gS rks A vkSj B Lora= ?kVuk,¡ gSaA 

(iv) 
2( ) 2 3f x x x    }kjk ifjHkkf"kr Qyu 

: [1, 3] [5, 15]f   ,dfn"V o/kZeku gSA 

(v) varjky [0, ] esa ifjHkkf"kr Qyu ( ) sinf x x  

dk ifjlj [– 1, 1] gSA 

× × × × × 


