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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 

Question Nos. 1 to 6. 
 (iii) Use of calculator is not allowed.   

1. (a) Three vectors ,a
→

 b
→

 and c
→

 are of 

magnitudes 3, 4 and 2 6  respectively. 

Further ( )a b c
→ → →
⊥ + ,  ( )b c a

→ → →
⊥ +  and 

( )c a b
→ → →
⊥ + . Evaluate | |a b c

→ → →
+ + . 2    

(b) Solve the differential equation : 4 

( )2 0xy x dy ydx+ − =   
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(c) Find the mean deviation of the following 
data about its median : 4 

Height (in inches) No. of Students 

58 17 

60 32 

62 33 

64 20 

65 10 

66 8 

2. (a) Find the derivative of 1 tan
1 tan

x
x

−
+

 w.r.t. x. 3 

(b) Evaluate : 3 
1
2

0 41
x dx

x−
∫ .  

(c) Three urns A, B and C contain respectively : 

3 red, 4 white, 1 blue; 1 red, 2 white, 3 blue 
and 4 red, 3 white, 2 blue balls. One urn is 
chosen at random and a ball is withdrawn 

from it. It is found to be red. Find the 
probability that it came from urn B. 4 
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3. (a) Prove that the triangle with vertices  
A (9, 7, 1); B (–3, 7, 1) and C (3, 1, 2) is 
right angled. 3 

(b) For the following probability density 
function : 3 

         
2( ) (1 ),f x kx x= −     0 < x < 1, 

find : 
(i) the constant k 
(ii) mean.  

(c) Evaluate : 4 
1cot

2 3/2I
(1 )

m xe dx
x

−

=
+∫ .  

4. (a) Calculate the correlation coefficient for the 
following data : 4 

x y 

5 21 

15 14 

10 28 

20 7 

25 35 

40 42 
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(b) Find the points on the curve : 

3 21 3
4

y x x= − + , 

where the tangent is parallel to the line  
x + y = 5.  3 

(c) The fourth and ninth terms of an A. P. are 
14 and 39 respectively. Find its eleventh 
term.  3 

5. (a) Determine : 4 

30

tan sinlim
sinx

x x
x→

− . 

(b) In a certain Poisson frequency distribution, 
the frequency corresponding to 3 successes 
is double the frequency corresponding to  
2 successes. Find its mean and standard 
deviation. 4 

(c) If , :f g →R R  defined by ( )
3

xf x =  and 

( ) 3,g x x=  then check whether f o g = g o f. 

2  

6. (a) Find the Maclaurin’s expansion for sin 3x 
upto five terms. 5 
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(b) A can solve 75% of the problems and B can 
solve 60%. What is the probability that a 
randomly chosen problem will be solved ? 3 

(c) Find the equation of the line which passes 
through (3, –2) and is at right angles to  

7x – 5y – 6 = 0. 2 

7. State whether the following statements are 
true or false. Give proper justification for each : 

10 
(i) The function ( ) =f x x  is not differentiable 

at x = 0. 

(ii) For a Binomial Distribution Mean 1
Variance

> . 

(iii) 2( ) 2 3 4f x x x= + +  is a decreasing function 

for x > 0. 

(iv) The number of 3-digit numbers which can 

be formed if the digits can be repeated is 
less than 899. 

(v) The triangle formed by the points (2, 3),  
(2, 5) and (3, 4) is isosceles. 
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      MTE–03 

Lukrd mikf/ dk;ZØe (ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2024 

,sfPNd ikB~;Øe % xf.kr 

,e-Vh-bZ--03 % xf.krh; fof/;k¡ 

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

      Hkkfjr % 70% 

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

 (ii) iz'u la- 1 ls 6 rd fdUgha p kj iz'uksa ds 
mÙkj nhft,A 

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

1- (d)  rhu lfn'kksa ,a
→

 b
→
 vkSj c

→
 ds ifjek.k Øe'k% 

3] 4 vkSj 2 6  gSaA vkxs ( )a b c
→ → →
⊥ + ]  

( )b c a
→ → →
⊥ +  vkSj ( )c a b

→ → →
⊥ +  gSaA | |a b c

→ → →
+ +  

dk eku Kkr dhft,A 2 
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([k)  vody lehdj.k gy dhft, % 4 

( )2 0xy x dy ydx+ − =  

(x)  fuEufyf[kr vk¡dM+ksa ls ekfè;dk ds ifjr% ekè; 

fopyu Kkr dhft, % 4 

Å¡pkbZ (bapksa esa) fo|kfFkZ;ksa dh la[;k 

58 17 

60 32 

62 33 

64 20 

65 10 

66 8 

2- (d)  1 tan
1 tan

x
x

−
+

 dk x ds lkis{k vodyu dhft,A 

3 

([k)  
1
2

0 41
x dx

x−
∫  dk eku Kkr dhft,A 3 

(x)  rhu FkSyksa A, B vkSj C esa Øe'k% 3 yky]  

4 liQsn] 1 uhyh_ 1 yky] 2 liQsn] 3 uhyh 

rFkk 4 yky] 3 liQsn] 2 uhyh xsansa gSaA ,d 

FkSyk ;kn`PN;k pquk tkrk gS vkSj mlesa ls ,d 
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xsan fudkyh tkrh gSA ;g xsan yky ik;h tkrh 

gSA og izkf;drk Kkr dhft, fd ;g xsan FkSys  

B ls fudyh gSA 4 

3- (d)  fl¼ dhft, fd 'kh"kks± A (9, 7, 1); B (–3, 7, 1) 
vkSj C (3, 1, 2) okyk f=kHkqt ,d ledks.k 

f=kHkqt gSA 3 

([k)  izkf;drk ?kuRo iQyu 2( ) (1 ),f x kx x= −   
0 < x < 1 ds fy, fuEufyf[kr Kkr dhft, % 3 

 (i)  fu;r k dk eku 

 (ii)  ekè; 

(x)  
1cot

2 3/2I
(1 )

m xe dx
x

−

=
+∫  dk eku Kkr dhft,A 4 

4- (d)  fuEufyf[kr vk¡dM+ksa ds fy, lglaca/ xq.kkad 

Kkr dhft, % 4 

x y 
5 21 

15 14 

10 28 

20 7 

25 35 

40 42 
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([k)  oØ 3 21 3
4

y x x= − +  dk og fcanq fudkfy, 

ftl ij js[kk x + y = 5 ds lekarj Li'kZ&js[kk 

gSA   3 

(x)  ,d A.P. ds pkSFks vkSj uosa in Øe'k%  

14 vkSj 39 gSaA bldk X;kjgok¡ in Kkr 

dhft,A 3 

5- (d)  30

tan sinlim
sinx

x x
x→

−  dk eku Kkr dhft,A 4 

([k)  ,d IokW;lka vko`fÙk caVu esa] 3 liQyrk ds 

laxr vko`fÙk 2 liQyrkvksa ds laxr vko`fÙk dh 

nksxquh gSA bldk ekè; vkSj ekud fopyu Kkr 

dhft,A 4 

(x)  ;fn , :f g →R R , ( )
3

xf x =  vkSj 

( ) 3g x x=  }kjk ifjHkkf"kr gS] rks tk¡p 

dhft, fd f o g = g o f gSa ;k ughaA 2 

6- (d)  sin 3x dk ik¡p inksa rd eSDykWfju izlkj Kkr 

dhft,A 5 

([k)  A, 75% leL;k,¡ gy dj ldrk gS vkSj B, 
60% gy dj ldrk gSA og izkf;drk D;k gS 

fd ,d ;kn`PN;k pquh x;h leL;k gy gksxh \ 
3 
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(x)  ml js[kk dk lehdj.k Kkr dhft, tks (3, –2) 
ls gksdj xqtjrh gS vkSj 7x – 5y – 6 = 0 ls 
ledks.k cukrh gSA 2 

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

dkSu&ls vlR; gSa \ vius mÙkj dk Li"Vhdj.k  

nhft, %   10 

(i) iQyu ( ) ,f x x=  x = 0 ij vodyuh; ugha gSA 

(ii) f}in caVu ds fy, 1>ekè;
izlj.k

 gksxkA 

(iii) x > 0 ds fy, 2( ) 2 3 4f x x x= + +  ,d ßkleku 

iQyu gSA 

(iv) 3 vadksa dh la[;kvksa dh og la[;k] ftlesa 

fdlh Hkh vad dh iqujko`fÙk dh tk ldrh gS] 

899 ls de gSA 

(v) fcanqvksa (2, 3); (2, 5) vkSj (3, 4) ls cuk f=kqHkt 
lef}ckgq f=kHkqt gksxkA 
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