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 Time : 2 Hours    Maximum Marks : 50 
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Note : Question No. 1 is compulsory. Answer any 

four questions from Q. Nos. 2 to 7. Use of 

calculator is not allowed. 

1. Which of the following statements are True and 
which are False ? Justify your answers : 5×2=10 
(i) There is a 3-regular graph on 125 vertices. 
(ii) The generating function for the sequence 

(1, 2, 3, ..............) is (1 – z)–2. 

(iii) 2
2 1 0+ ++ + =n n na a a  is a homogeneous 

linear recurrence relation. 
(iv) The partition 4 + 3 + 3 + 1 is self-

conjugate. 
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(v) For any two logical statements p and q 

( )∨ ∧ ~p q q  is always false.   

2. (a) Using mathematical induction, prove  

that :  4 

           2
1 1 1 11 .......... 2 ,
4 9

+ + + + ≤ − ∀ ∈n
nn

N   

(b) Find the number of integer solutions of the 
equation : 6 

20x y z+ + =   

with 0 7x< ≤ , 0 8y< ≤  and 0 z< . 

3. (a) Check whether the following graph is 
planar or not : 5 

 
 
 
 
 
 

(b) If a five-digit number is chosen at random, 
what is the probability that the product of 
the digits in it is 45 ? 5 
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4. (a) Construct the truth table of : 4 

( ) ( )~p q q r∧ ∨ →   

(b) How many permutations are there of the 
letters of the word ALPHABET ? 2 

(c) Set up a recurrence relation to express the 

number of derangements of {1, 2,  

3, ................., n}. 4 

5. (a) Give a direct proof of the statement :  2 

“If m and n are odd integers, then m . n is 
also odd.” 

(b) Solve the recurrence relation : 5 

15 0n na a −− = , 

1n ≥  and 0 3a = , 

using generating functions. 

(c) Write the Boolean expression for the 

following logic circuit : 3 
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6. (a) 24 apples are to be distributed amongst  
4 girls and each girl must got at least one 
apple. In how many ways can this be  
done ?  4 

(b) Find the sum of the following series : 6 

2 2 22 3 41 ......
1! 2! 3!

− + − +  ( ) ( )
211 .
1 !

−+ −
−

n n
n

 

7. (a) Prove that every tree is bipartite. Is its 
converse also true ? Justify. 4 

(b) Solve the following recurrence relation : 6 

2 18 16 4 , 0+ +− + = ≥n
n n nb b b n  
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      MTE–13 

Lukrd mikf/ dk;ZØe (ch-Mh-ih-) 

l=kkar ijh{kk 

fnlEcj] 2024 
(,sfPNd ikB~;Øe % xf.kr) 

,e-Vh-bZ--13 % fofoDr xf.kr 

 le; % 2 ?k.Vs     vf/dre vad % 50 
      Hkkfjrk % 70% 

uk sV % iz'u la- 1 vfuok;Z gSA iz'u la- 2 ls 7 rd  
fdUgha p kj iz'uksa ds mÙkj nhft,A dSYdqysVjksa dh 
vuqefr ugha gSA  

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

vlR; gSa \ vius mÙkjksa dh iqf"V dhft, % 5×2=10 

(i) 125 'kh"kks± ij ,d 3&fu;fer xzkiQ gksrk gSA 

(ii) vuqØe (1] 2] 3] --------------) ds fy, tud iQyu 

( ) 21 z −−  gSA 
(iii) 2

2 1 0n n na a a+ ++ + =  ,d jSf[kd le?kkr 

iqujko`fÙk laca/ gSA 
(iv) foHkktu 4 3 3 1+ + +  Lola;qXeh gSA 
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(v) fdUgha Hkh nks rkfdZd dFkuksa p  vkSj q  ds fy, 

( )∨ ∧ ~p q q ges'kk vlR; gSA 

2- (d) xf.krh; vkxeu ds fl¼kUr dk iz;ksx djds 

fl¼ dhft, % 4 

    2
1 1 1 11 ............. 2 ,
4 9

+ + + + ≤ − ∀ ∈n
nn

N   

([k)  lehdj.k 20x y z+ + =  ds iw.kk±d gyksa dh 

la[;k Kkr dhft,] tgk¡ 0 7, 0 8x y< ≤ < ≤  

vkSj 0 z<  gSA 6 

3- (d)  tk¡p dhft, fd fuEufyf[kr xzkiQ leryh; gS 

;k ugha % 5 

 

 

 
 

([k)  ;fn ,d 5&vadh; la[;k ;kn`PN;k pquh tkrh 

gS] rks D;k izkf;drk gS fd blds vadksa dk 

xq.kuiQy 45 gS \ 5 

4- (d)  ( ) ( )~p q q r∧ ∨ →  dh lR; lkj.kh cukb,A 4 

([k)  ALPHABET 'kCn ds v{kjksa ds fdrus Øep; 

gSa \  2 
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(x) {1, 2, 3, ..............., n} ds vifoU;klksa dh la[;k 

dks O;Dr djus ds fy, ,d iqujko`fÙk laca/ 

cukb,A  4 

5- (d)  dFku ¶;fn m  vkSj n  fo"ke iw.kk±d gSa] rks 

⋅m n  Hkh fo"ke iw.kk±d gksxkA¸ dh ,d izR;{k 

miifÙk nhft,A 2 

([k)  tud iQyuksa ds iz;ksx ls iqujko`fÙk laca/ 

15 0, 1n na a n−− = ≥ ] tgk¡ 0 3a = ] dks gy 

dhft,A 5 

(x)  uhps fn, x, rdZ ifjiFk ds fy, cwyh; 

O;atd fyf[k, % 3 

 

 

 
 

6- (d)  24 lscksa dks 4 cfPp;ksa esa bl izdkj ck¡Vuk gS 

fd izR;sd cPph dks de ls de ,d lsc rks 

feysA fdrus rjhdksa ls ;g dke fd;k tk 

ldrk gS \ 4 



 [ 8 ] MTE–13 

B–1399/MTE–13   

([k)  fuEufyf[kr Js.kh dk ;ksxiQy Kkr dhft, % 6 

    ( ) ( )
2 2 2 212 3 41 .......... 1

1! 2! 3! 1 !
n n

n
−− + − + + −

−
  

7- (d)  fl¼ dhft, fd izR;sd o`{k ,d f}Hkkftr xzkiQ 

gksrk gSA D;k bldk foykse Hkh lR; gS \ iqf"V 

dhft,A 4 

([k)  fuEufyf[kr iqujko`fÙk laca/ dks gy dhft, % 6 

2 18 16 4 , 0+ +− + = ≥n
n n nb b b n  
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