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Note : Attempt five questions in all. Q. No. 7 is 

compulsory. Answer any four questions 

from question nos. 1 to 6. Use of 

calculator is not allowed. 

1. (a) Show that on the curve 24 5 7y x x   , 

the chord joining the points whose 

abscissa are 2x   and 3x   is parallel 

to the tangent at the point, whose 

abscissae is 
5

2
x  . 4 

(b) Find the values of m and n so that : 4 

       
30

(1 cos ) sin 1
lim

4x

x m x n x

x

 
    
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(c) Write the inequality 
1 1

3
2 2

x     in 

the modulus form. 2 

2. (a) If the limits lim ( )
x a

f x


 and lim ( )
x a

g x


exist and ( ) ( )f x g x , Rx  , then  

show that lim ( ) lim ( )
x a x a

f x g x
 

 . 4 

(b) Test the conditional convergence of the 

series :  4 

1/3 1/3 1/31 2 3 4 .....      

(c) Prove that : 2 

sinx x ,  

when ]0, [
2

x


    

3. (a) State the second mean value theorem of 

integrability. Verify it for the functions 

f and g defined by  5 

          ( ) 2f x x   and ( ) 3g x x  on [2, 3]. 

(b) Check, whether the intervals, [4, 7] and 

[6, 9] are equivalent or not. 2 

(c) Check, whether or not, the sequence 

( 1)n

n


 is convergent. 3 



 [ 3 ] MTE–09 

C–2479/MTE–09 P. T. O. 

4. (a) Evaluate the following : 4 

3 3

1 1
lim

( 2) ( 4)n
n

n n


  
  

  

3 3

1 1
....

( 6) (7 )n n


 
 

  

(b) Using the principle of induction, prove 

that 7 is a factor of  3 

1 2 12 3n n  ,  for all nN . 

(c) Define a countable set. Is the set of all 

prime numbers countable ? 3 

5. (a) Give an example of a compact set which 

is not an interval. Justify your choice of 

example. 2 

(b) Calculate the upper and lower  

integrals of the function f defined in  

[0, 1] by : 4 

             

3, when  is rational
( )

0, when  is irrational

x
f x

x


 


 

Is the function f Riemann integrable ? 

Justify your answer.  

(c) Check the convergence of the series : 4 

1

1 1
sin

n n n





 
 
 

  
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6. (a) Find the local maximum and the local 

minimum values of the function : 4 

3 2( ) 2 4 8 15f x x x x     

(b) Define uniform continuity of a function. 

Give an example of a uniformly 

continuous function. Justify your choice 

of example. 3 

(c) Test the convergence of the following 

series :  3 

1 2 3
.....

2.3 4.5 6.7
     

7. Which of the following statements are true ? 

Give reasons for your answers : 10 

(a) The sum of two discontinuous functions 

is always discontinuous. 

(b) There exists a convergent sequence. 

which has an unbounded subsequence. 

(c) 3 is not a limit point of the interval  

[– 2, 5]. 

(d) An integrable function is differentiable. 

(e) The function :f R R defined by : 

( ) |2 | | 3|f x x x      

is not differentiable at 1x   . 



 [ 5 ] MTE–09 

C–2479/MTE–09 P. T. O. 

 MTE–09 

Lukrd mikf/k dk;ZØe (ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2025 

,sfPNd ikB~;Øe % xf.kr 

,e-Vh-bZ-&09 % okLrfod fo'ys"k.k 

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

      Hkkfjrk % 70% 

uksV % dqy ik¡p iz'u dhft,A iz'u la[;k 7 vfuok;Z gSA iz'u 

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

ds mi;ksx dh vuqefr ugha gSA 

1- (d) n'kkZb, fd oØ 
24 5 7y x x    ij fLFkr mu 

fcUnqvksa dks feykus okyh thok] ftuds Hkqt 2x   

vkSj 3x   gSa] Hkqt 
5

2
x   okys fcUnq ij Li'kZjs[kk 

ds lekUrj gksrh gSA 4 

([k) m vkSj n ds os eku Kkr dhft,] ftlls  4 

     
30

(1 cos ) sin 1
lim

4x

x m x n x

x

 
   

gksA 
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(x) vlfedk 
1 1

3
2 2

x     dks ekikad :i esa 

fyf[k,A  2 

2- (d) ;fn lhekvksa lim ( )
x a

f x


 

vkSj lim ( )
x a

g x


 ds 

vfLrRo gSa rFkk ( ) ( )f x g x ] Rx   gS] rks 

n'kkZb, fd lim ( ) lim ( )
x a x a

f x g x
 

 gSA 4 

([k) Js.kh 
1/3 1/3 1/31 2 3 4 .....     dh lizfrca/k 

vfHklkfjrk dh tk¡p dhft,A 4 

(x) fl¼ dhft, fd %  2 

  sinx x   

 tc ]0, [
2

x


  gSA 

3- (d) lekdyuh;rk dh f}rh; ek/; eku izes; dk dFku 

nhft,A [2, 3] ij ( ) 2f x x   vkSj ( ) 3g x x

}kjk ifjHkkf"kr Qyuksa f vkSj g ds fy,] bldk 

lR;kiu dhft,A 5 

([k) tk¡p dhft, fd vUrjky [4, 7] vkSj [6, 9] 

lerqY; gSa ;k ughaA 2 
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(x) tk¡p dhft, fd vuqØe 
( 1)n

n


vfHklkjh gS ;k 

ughaA   3 

4- (d) fuEufyf[kr dk eku fudkfy, % 4 

3 3

1 1
lim

( 2) ( 4)n
n

n n


  
    

3 3

1 1
....

( 6) (7 )n n


 
 

 

([k) vkxeu ds fl¼kUr dk mi;ksx djrs gq,] fl¼ 

dhft, fd lHkh nN  ds fy, 
1 2 12 3n n 

dk 7 ,d xq.ku[kaM gSA 3 

(x) ,d x.kuh; leqPp; dks ifjHkkf"kr dhft,A D;k 

lHkh vHkkT; la[;kvksa dk leqPp; x.kuh; gS \ 3 

5- (d) ,d ,sls lagr leqPp; dk mnkgj.k nhft, tks ,d 

vUrjky ugha gSA vius pqus gq, mnkgj.k dh iqf"V 

dhft,A  2 
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([k) vUrjky [0, 1] esa   

3,   
( )

0,   

x
f x

x


 


tc ifje;s  gS

tc vifje;s  gS  

 

}kjk ifjHkkf"kr Qyu f ds mifj vkSj fuEu lekdyksa 

dks ifjdfyr dhft,A D;k Qyu f jheku 

lekdyuh; gSA vius mÙkj dh iqf"V dhft,A 4 

(x) Js.kh 

1

1 1
sin

n n n





 
 
 


 

dh vfHklkfjrk dh tk¡p 

dhft,A  4 

6- (d) Qyu 
3 2( ) 2 4 8 15f x x x x   

 

ds LFkkuh; 

vf/kdre vkSj LFkkuh; fuEure eku Kkr dhft,A 4 

([k) ,d Qyu dh ,dleku larrrk dks ifjHkkf"kr 

dhft,A fdlh ,dleku larr Qyu dk ,d 

mnkgj.k nhft,A vius pqus gq, mnkgj.k dh iqf"V 

dhft,A  3 

(x) Js.kh 
1 2 3

.....
2.3 4.5 6.7

    dh vfHklkfjrk dh 

tk¡p dhft,A 3 
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7- fuEufyf[kr esa ls dkSu&ls dFku lR; gSa \ vius mÙkjksa ds 

fy, dkj.k nhft, % 10 

(d) nks vlarr Qyuksa dk ;ksx lnSo vlarr gksrk gSA 

([k) ,d vfHklkjh vuqØe dk vfLrRo gS] ftldk ,d 

vifjc¼ mivuqØe gSA 

(x) vUrjky dk [– 2, 5] dk 3 ,d lhek fcUnq ugha gSA 

(?k) ,d lekdyuh; Qyu vodyuh; gksrk gSA 

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

:f R R fcUnq 1x    ij vodyuh; ugha 

gksrk gSA 

× × × × × 

 

 

 

 

 

 


