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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2021 
MTE-03 : MATHEMATICAL METHODS 

Time : 2 Hours     Maximum Marks : 50 

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

 (ii) Attempt any four questions from the 

Question Nos. 1 to 6. 

 (iii) Use of calculator is not allowed.   

1. (a) A bag contains 4 red and 3 blue balls. Two 

drawings of 2 balls are made (without 

replacement). Find the probability that the 

first drawing gives 2 red and the second 

gives 2 blue balls.  3 
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(b) Let the function :f →R R  defined by  
f (x) = x + 5 and :g →R R  defined by  

g (x) = 5 – x. Define f
g

 and .g
f

  2 

(c) Find the mean and variance of 
1, 2, ....., n, n ∈ N . 5  

2. (a) Find the mean deviation about mean : 5 

Marks  No. of Students 
0—10 5 

10—20 8 

20—30 15 

30—40 16 

40—50 6 

(b) Obtain the line of regression of y on x, 
given the following data :  

n = 5 
 Σx = 20 

  Σy = 6.7 
2xΣ = 90  

      2yΣ = 10.19 

    Σxy = 29.8.   

Find y when x = 5 using the line of 
regression.  5 
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3. (a) Solve :  3 

3 2 2dy x y y
dx

= +   

(b) The vertices of a triangle are (2, – 1, 1),  

(1, – 3, 5) and (3, – 4, – 4). Check whether 

they form a right-angle triangle. 4 

(c) If for binomial variate X, 4 trials are made 

with probability of success 1 ,
3

 find 

P (X 3)≥ . 3  

4. (a) Find the equation of the tangent and 

normal to the circle 2 2 18x y+ =  at the 

point (3, –3). 5 

(b) Find the equation of the plane passing 

through the line of intersection of the 

planes x + y + z – 6 = 0 and 2x + 3y + 4z  

+ 5 = 0 and perpendicular to the plane  

4x + 5y – 3z – 8 = 0. 5 

5. (a) For a Poisson variate X, P (X = 2) =  

P (X = 3). Find P (X > 2). 4 
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(b) Evaluate : 6 

2

2(2 1)

xxe dx
x +∫   

6. (a) If :   4 

− ⎛ ⎞+
= ⎜ ⎟+⎝ ⎠

2 2
1U sin ,x y

x y
 

find the value of : 

∂ ∂
+

∂ ∂
U U .x y
x y

   

(b) For the continuous distribution :  

( ) exp ;
2
xf x c ⎛ ⎞= −⎜ ⎟

⎝ ⎠
0 ,x≤ ≤ ∞  

c being constant, find c and the mean and 

variance of x.  6 

7. State whether the following statements are 

true or false. Give a short proof or a counter 

example in support of your answer : 2×5=10 

(i) The function : 

: {1, 2,3} {1, 2,3};f →  

f (1) = 2, f (2) = 3, f (3) = 1 is bijective.  
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(ii) The equation of the line parallel to  

3x + 5y = 5, passing through the point (1, 0) 

is 3x + 5y = 3. 

(iii) The differential equation : 

1 1 0xdy dx
y x y

⎛ ⎞
+ − =⎜ ⎟

⎝ ⎠
 

becomes exact on multiplying by 2 .x y    

(iv) The probability of type-II error is to accept 

0H  when it is true.  

(v) The mode of any distribution is unique.  
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Lukrd mikf/ dk;ZØe (ch- Mh- ih-) 

l=kkar ijh{kk 

twu] 2021 

,e-Vh-bZ--03 % xf.krh; fof/;k¡  

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

uksV % (i) iz'u la- 7 vfuok;Z gSA 

 (ii) iz'u la- 1 ls 6 rd fdUgha pkj iz'uksa ds 

mÙkj nhft,A 

 (iii) dSydqysVj dk iz;ksx djus dh vuqefr ugha 

gSA  

1- (d)  ,d FkSys esa 4 yky vkSj 3 uhyh xsansa gSaA fcuk 

izfrLFkkiuk ds 2 xsansa nks ckj fudkyh tkrh gSaA 
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og izkf;drk Kkr dhft, fd igyh ckj esa nks 

yky xsansa vkSj nwljh ckj esa nks uhyh xsansa 

fudyrh gSaA  3 

([k)  eku    yhft,   fd   iQyu  :f →R R ]  

f (x) = x + 5 vkSj iQyu :g →R R ] 

g (x) = 5 – x }kjk ifjHkkf"kr gSaA f
g
 vkSj g

f
 dks 

ifjHkkf"kr dhft,A  2 

(x)  1, 2, ......., n, n ∈ N  dk ekè; vkSj izlj.k 

Kkr dhft,A  5 

2- (d)  ekè; ds lkis{k ekè; fopyu Kkr dhft, % 5 

vad fo|kfFkZ;ksa dh la[;k

0—10 5 

10—20 8 

20—30 15 

30—40 16 

40—50 6 

 [ 8 ] MTE-03 

   

([k)  fuEufyf[kr vk¡dM+ksa ds fy, x ij y dh 

lekJ;.k js[kk Kkr dhft, % 5 

n = 5 

 Σx = 20 

  Σy = 6.7 

2xΣ = 90  

      2yΣ = 10.19  

    Σxy = 29.8.   

 lekJ;.k js[kk dk iz;ksx djds x = 5 ij y Kkr 

dhft,A  

3- (d)  gy dhft, % 3 

3 2 2dy x y y
dx

= +  

([k)  ,d f=kHkqt ds 'kh"kZ (2, – 1, 1), (1, – 3, 5) vkSj 

(3, – 4, – 4) gSaA tk¡p dhft, fd ;s 'kh"kZ ,d 

ledks.k f=kHkqt cukrs gSa ;k ughaA 4 
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(x)  ;fn ,d f}in pj X ds fy, liQyrk dh 

izkf;drk 1
3
 ds lkFk 4 iz;kl fd;s tkrs gSa] rks 

P (X 3)≥  Kkr dhft,A  3 

4- (d)  o`Ùk 2 2 18x y+ =  ds fcanq (3, –3) ij  

Li'kZ js[kk vkSj vfHkyac dh lehdj.k Kkr 

dhft,A 5 

([k)  ml lery dh lehdj.k Kkr dhft,] tks 

leryksa x + y + z – 6 = 0 vkSj 2x + 3y + 4z 

 + 5 = 0 dh izfrPNsnu js[kk ls xqtjrk gS vkSj 

lery 4x + 5y – 3z – 8 = 0 ds yacor~  

gSA    5 

5- (d)  IokW;lka pj X ds fy, P (X = 2) = P (X = 3) 

gSA P (X > 2) Kkr dhft,A  4 

([k)  
2

2(2 1)

xxe dx
x +∫  dk eku fudkfy,A 6 
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6- (d)  ;fn %  4 

2 2
1U sin x y

x y
− ⎛ ⎞+

= ⎜ ⎟+⎝ ⎠
 

 gS] rks U Ux y
x y

∂ ∂
+

∂ ∂
 dk eku Kkr dhft,A  

([k)  ,d lrr~ caVu %  

( ) exp ;
2
xf x c ⎛ ⎞= −⎜ ⎟

⎝ ⎠  
0 ,x≤ ≤ ∞  

 tgk¡ c ,d vpj gS] ds fy, c dk eku] x ds 

ekè; vkSj izlj.k Kkr dhft,A  6 

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

dkSu&ls dFku vlR; gSa \ vius mÙkj ds i{k esa ,d 

laf{kIr miifÙk ;k izfr mnkgj.k nhft, % 2×5=10 

(i) iQyu : {1, 2, 3} {1, 2,3};f → f (1) = 2,  

f (2) = 3, f (3) = 1 ,d ,dSdh vkPNknd iQyu 

gSA  
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(ii) js[kk 3x + 5y = 5 ds lekukUrj vkSj fcanq (1, 0) 

ls xqtjus okyh js[kk dh lehdj.k 3x + 5y = 3 

gSA  

(iii) vody lehdj.k % 

1 1 0xdy dx
y x y

⎛ ⎞
+ − =⎜ ⎟

⎝ ⎠
 

dks 2x y  ls xq.kk djus ij og ;FkkrFk cu tkrh 

gSA  

(iv) izdkj II =kqfV] 0H  dks Lohdkj djuk tc ;g 

lR; gS] gSA  

(v) fdlh caVu dk cgqyd vf}rh; gksrk gSA  
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