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BACHELOR’S DEGREE 

PROGRAMME  

(BDP) 

Term-End Examination 

December, 2025 

(ELECTIVE COURSE : MATHEMATICS) 

MTE-03 : 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 x, y, z be in AP and their sum is 15. 

If 1, 3, 9 are added to these three 

numbers respectively, then they form a 

GP. Find x, y and z. 3 
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 (b) Consider the normal distribution of 

weights of the students in a college with 

mean 55 kg and standard deviation  

5 kg. What is the probability that a 

student : 

  (i) weighs between 60.5 and 64.5 kg ? 

  (ii) weighs more than 65 kgs ? 

  You may use the following data : 

  [(1) = 0.8413, (1.1) = 0.8643,  

(1.9) = 0.9713, (2) = 0.9772, (2.1) = 

0.9821] 5 

 (c) If 
1

2

sin

1

x
y

x







, prove that  

  2(1 ) 1
dy

x xy
dx

    2 

2. (a) Find the maximum value of nl x

x
 where 

0 < x < . 3 

 (b) Consider the set X = {x, y, z, v, w} and 

let A = {x, y} and B = {y, z, w} be subsets 

of X. Verify the De Morgan’s laws for  

A and B. 3 
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 (c) For the data given below, find the line 

of regression of Y on X : 4 

X 6 8 9 10 12 

Y 3 4 5 6 7 

3. (a) Solve the differential equation  

  23 tan (1 )sec 0x x dy
e y e y

dx
    3 

 (b) Prove with the help of vectors that  

the points A(1, – 2, 3), B(2, 0, 4) and 

C(0, 3, 0) form a right-angled triangle. 3 

 (c) Five bags of rice weigh 102 kg each and 

author eight bags weigh 98 kg each. 

What is the average weight of the  

13 bags ? 2 

 (d) Show that : 

0, if 1

( ) 1
, if 1

1

x

f x
x

x




 




 

  is discontinuous at x = 1. 2 

4. (a) Let 
3 3 3

( , ) ,
x y xy

f x y
x y

 



 show that 

.xy yxf f  3 



 [ 4 ] MTE–03 

D–3241/MTE–03 

 (b) Two identical coins are tossed 

simultaneously 100 times. Two heads 

appear 30 times, two tails appear  

30 times and one head and one tail 

appear 40 times. Does this result agree 

with the hypothesis that the coin is 

unbiased at 5% level of significance ? 

  
2 2

1,0.05 2,0.05
[ 3.84, 5.99,     

                           
2

,0.053
7.82]   5 

 (c) The mean and standard deviation of a 

binomial distribution with parameters 

n and p are 10 and 6  respectively. 

Find the value of p and n. 2 

5. (a) Obtain the equation of the sphere 

having centre on the line 
3 2 5

x y z
 


 

and passing through the points  

(0, – 2, –4) and (2, – 1, – 1). 5 

 (b) Three boxes have : 

  B1 : 5 Red, 5 Black 
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  B2 : 4 Red, 8 Black 

  B3 : 3 Red, 6 Black 

  balls respectively. One box is chosen at 

random and a ball is drawn, which is 

found to be black. Find the probability 

that the box B3 was chosen. 3 

 (c) Consider a population of five units : A, 

B, C, D, E. List all possible samples of 

size 2 drawn from the above population 

without replacement. 2 

6. (a) Find the asymptotes of the curve 

  3( ) ( ) 2.y x y y x y     4 

 (b) The probability of getting no misprint in 

a page of a book is e–4. What is the 

probability that a page contains more 

than 2 misprints ? 3 

 (c) A reading test is given to an elementary 

school class that consists of 12 girls and 

10 boys. The results of the test are :  
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 Girls Boys 

Mean 74 70 

SD 8 10 

  Is the difference between the means of 

two groups significant at 5% level of 

significance ? 3 

  [t20,0.05 = 2.086, t22,0.05 = 2.074 and 

t21,0.05 = 2.080] 

7. State whether the following statements are 

True or False. Give reasons in support of 

your answers : 10 

 (i) The function :f   defined as  

f(x) = x2 is injective. 

 (ii) Suppose X has the uniform distribution 

on [a, b], then the mean of X is .
2

b a
 

 (iii) The domain of the real-valued function 

1 2
( )

1

x
f x

x





 is the set of all real 

numbers. 
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 (iv) The functions f(x) = sin x is monotonic 

in the internal [0, ]. 

 (v) The two variables X and Y are 

positively correlated then the 

correlation coefficient between X and Y 

lies within [0, 1]. 
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MTE–03 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

fnlEcj] 2025 

(,sfPNd ikB~;Øe % xf.kr) 

,e-Vh-bZ-&03 % 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, x, y, z lekarj Js.kh esa gSa vkSj budk 

;ksxQy 15 gSA ;fn bu rhu la[;kvksa esa Øe'k%  

1, 3, 9 tksM+k tk, rks ;s la[;k,¡ GP esa gks tkrh gSaA 

x, y vkSj z Kkr dhft,A 3 
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 ([k) ,d dkWyst ds Nk=ksa ds Hkkjksa dk izlkekU; caVu 

yhft, ftldk ek/; 55 kg gS vkSj ekud fopyu 

5 kg gSA bl ckr dh izkf;drk D;k gS fd ,d Nk= 

dk Hkkj  

  (i) 60.5 kg vkSj 64.5 kg ds chp gks \ 

  (ii) 65 kg ls vf/kd gks \ 

  bl laca/k esa fuEufyf[kr vk¡dM+s mi;ksxh fl¼ gks 

ldrs gSa % 

  [(1) = 0.8413, (1.1) = 0.8643,  

(1.9) = 0.9713, (2) = 0.9772, (2.1) = 

0.9821] 5 

 (x) ;fn 

1

2

sin

1

x
y

x







] rks fl¼ dhft, fd  

  
2(1 ) 1

dy
x xy

dx
    2 

2- (d) 
nl x

x
 dk vf/kdre eku Kkr dhft,] tgk¡  

0 < x < . 3 
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 ([k) leqPp; X = {x, y, z, v, w} yhft, vkSj eku 

yhft, A = {x, y} vkSj B = {y, z, w} leqPp; X 

ds mileqPp; gSaA A vkSj B ds fy, n ekWxZu fu;e 

lR;kfir dhft,A 3 

 (x) uhps fn, x, vk¡dM+ksa ds fy, X ij Y dh 

lekJ;.k js[kk Kkr dhft, % 4 

X 6 8 9 10 12 

Y 3 4 5 6 7 

3- (d) vody lehdj.k 

  
23 tan (1 )sec 0x x dy

e y e y
dx

    

  dk gy fudkfy,A 3 

 ([k) lfn'kksa dh lgk;rk ls ;g fl¼ dhft, fd fcUnqvksa 

A(1, – 2, 3), B(2, 0, 4) vkSj C(0, 3, 0) ls ,d 

ledks.k f=Hkqt curk gSA 3 
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 (x) pkoy dh ik¡p cksfj;ksa esa izR;sd cksjh dk Hkkj  

102 kg gS vkSj vU; vkB cksfj;ksa esa izR;sd cksjh dk  

Hkkj 98 kg gSA bu 13 cksfj;ksa dk vkSlr Hkkj 

fudkfy,A 2 

 (?k) fn[kkb, fd x = 1 ij Qyu 

            

0, 1

( ) 1
, 1

1

x

f x
x

x

 


 




;fn

;fn

 

  vlarr~ gSA 2 

4- (d) eku yhft, 

  

3 3 3
( , )

x y xy
f x y

x y

 



 gSA  

  fn[kkb, fd .xy yxf f  3 

 ([k) nks leku flDdksa dks ,d lkFk 100 ckj mNkyus ij 

nks fpr 30 ckj vkrs gSa] nks iV 30 ckj vkrs gSa vkSj 

,d fpr ,d iV 40 ckj vkrs gSaA D;k ;g ifj.kke 
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bl ifjdYiuk ls esy [kkrk gS fd 5% lkFkZdrk Lrj 

ij flDdk vufHkur gS \ 5 

  
2 2

1,0.05 2,0.05
[ 3.84, 5.99,     

                           
2

,0.053
7.82]    

 (x) izkapy n vkSj p okys ,d f}in caVu ds ek/; vkSj 

ekud fopyu Øe'k% 10 vkSj 6  gSaA p vkSj n 

ds eku Kkr dhft,A 2 

5- (d) ml xksys dh lehdj.k Kkr dhft, ftldk dsUæ 

js[kk 

3 2 5

x y z
 


 ij fLFkr gS vkSj tks fcUnqvksa 

(0, – 2, – 4) vkSj (2, – 1, – 1) ls gksdj tkrk 

gSA   5 

 ([k) rhu cDlksa esa Øe'k%  

  B1 : 5 yky] 5 dkyh 

  B2 : 4 yky] 8 dkyh 

  B3 : 3 yky] 6 dkyh  
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  xsansa gSaA ,d cDlk ;kn`PN;k pquk tkrk gS vkSj mlesa 

ls ,d xsan fudkyh tkrh gSa] tks fd dkys jax dh gSA 

og izkf;drk Kkr dhft, fd pquk x;k cDlk  

B3 FkkA  3 

 (x) ik¡p bdkb;k¡ % A, B, C, D, E okyh ,d lef"V 

yhft,A izfrLFkkiu fd;s fcuk Åij dh lef"V ls 

fy, x, vkdkj 2 ds lHkh lEHkkfor izfrn'kZ 

fyf[k,A  2 

6- (d) oØ 
3( ) ( ) 2y x y y x y     dh 

vuarLif'kZ;k¡ Kkr dhft,A 4 

 ([k) ,d iqLrd ds ,d ist ij dksbZ xyrh u gksus dh 

izkf;drk e–4 gSA ,d ist ij 2 ls vf/kd xyfr;k¡ 

gksus dh izkf;drk Kkr dhft,A 3 

 (x) ,d Ldwy dh izkbejh d{kk ds cPpksa dk] ftuesa  

12 yM+fd;k¡ vkSj 10 yM+ds gSa] ,d jhfMax ijh{k.k 

fy;k x;kA ifj.kke vxzfyf[kr gaS % 3 
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 yM+fd;k¡ yM+ds 

ek/; 74 70 

ekud fopyu 8 10 

  D;k 5% lkFkZdrk&Lrj ij nksuksa oxks± ds ek/;ksa ds 

chp lkFkZd varj gS \ 

  [t20,0.05 = 2.086, t22,0.05 = 2.074 rFkk 

t21,0.05 = 2.080] 

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

gSa \ vius mÙkj dk Li"Vhdj.k nhft, % 10 

 (i) f(x) = x2 ds :Ik esa ifjHkkf"kr Qyu :f   

,dkadh gSA 

 (ii) eku yhft, fd [a, b] ij X dk ,d leku caVu gS] 

rks X dk ek/; 

2

b a
 gksxkA 
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 (iii) okLrfod eku Qyu 
1 2

( )
1

x
f x

x





 dk izkar 

lHkh okLrfod la[;kvksa dk leqPp; gSA 

 (iv) varjky [0, ] eas Qyu f(x) = sin x ,dfn"V  

gSA 

 (v) nks pjksa X vkSj Y /kukRed :i ls lglacaf/kr gksa] rks 

X vkSj Y ds chp lglaca/k xq.kkad [0, 1] esa gksxkA 

 

 

 

× × × × × 


