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Note:  Attempt all questions. Scheme of questions and marks are indicated    

           against the questions. 

खंड - ( )  

 Section - A 

01. वस्तुनिष्ठ प्रकार के प्रश्ि िीचे दिए गए 12 में से कोई भी 10 प्रश्ि हऱ करें। 
      Objective type questions : Attempt any10 questions out of 12 given below. 

             (01 × 10 = 10) 

(i) कौन-सा डटेा स्ट्रक्चय LIFO (Last In First Out) ससद्ाांत ऩय कामय कयता है? 

¼v½ क्यू   ¼c½ स्ट्टैक 

¼l½ ऐये   ¼n½ सरांक्ड सरस्ट्ट 
Which data structure works on the principle of LIFO? 

 (a) Queue   (b) Stack   
 (c) Array    (d) Linked List   
(ii) स्ट्टैक भें एक तत्व जोड़ने की प्रक्रिमा कहराती है — 

¼v½ ऩॉऩ   ¼c½ ऩुश   

¼l½ इांसटय   ¼n½ ऐड 
The process of inserting an element into a stack is called — 

 (a) Pop   (b) Push  

 (c) Insert  (d) Add  

(iii) सरननमय डटेा स्ट्रक्चय जजसभें दोनों ससयों से जोड़ना औय हटाना क्रकमा 
जाता है, कहराता है — 

¼v½ क्मू   ¼c½ स्ट्टैक 

 ¼l½ डके्मू   ¼n½ री 
 A linear data structure in which insertion and deletion are 

 done at both ends is called — 
 (a) Queue  (b) Stack   
 (c) Deque    (d) Tree  

(iv) फाइनयी री भें प्रत्मेक नोड के अधधकतभ ____ होते हैं 
 ¼v½  एक चाइल्ड  ¼c½ दो धचल्रन 

 ¼l½ तीन धचल्रन  ¼n½ धचल्रन की कोई बी सांख्मा  

In a binary tree, each node has at most — 

 (a) One child   (b) Two children  

 (c) Three children  (d) Any number of children  

(02) 

 

(v) ननम्न भें से कौन-सी सॉर्टिंग तकनीक तुरनात्भक नहीां है? 

 ¼v½ भजय सॉटय  ¼c½ फफर सॉटय 
 ¼l½ काउां र्टांग सॉटय  ¼n½ सेरेक्शन सॉटय 

Which of the following sorting techniques is not comparison-

based? 

 (a) Merge Sort   (b) Bubble Sort  
 (c) Counting Sort  (d) Selection Sort   

(vi) _____ सभान डटेा प्रकाय के एरीभेंट का सभूह है जो ननयांतय भेभोयी स्ट्थानों 
भें सांग्रहीत होते हैं। 

A ________ is a collection of elements of the same data type 

stored in contiguous memory locations. 

(vii) क्मू भें, जोड़ना _________ ऩय होता है औय हटाना _________ ऩय। 
In a queue, insertion takes place at the _________ and 

deletion at the _________. 

(viii) सरांक्ड सरस्ट्ट का ऩहरा नोड _________ कहराता है। 
The first node of a linked list is called  _________. 

(ix) बफना क्रकसी नोड वारा री _________ री कहराता है। 
A tree with no node is called a _________ tree. 

(x) री के प्रत्मेक नोड को एक फाय ही देखने की प्रक्रिमा _________ 
कहराती है। 
The process of visiting each node of a tree exactly once is 

called _________. 

(xi) स्ट्टैक भें, जो एरीभेंट ऩहरे जोड़ा जाता है, वही ऩहरे हटामा जाता है।  

सत्म /असत्म  

In stack, the element inserted first is removed first. 

      True/False 

(xii) ग्राप का उऩमोग हामयाक्रकय कर रयरेशनसशप्स को दशायने के सरए क्रकमा 
जाता है।      सत्म / असत्म  

Graphs are used to represent hierarchical relationships.  

                                                                                   True/False 

Section-B 
 



 Very Short answer type questions (word limit – 70-100 words) Attempt any 

Three questions out of Five given below.              (03 x 03 = 12) 

(i) स्ट्टैक (Stack) क्मा है? इसके उऩमोग फताइए। 
What is a Stack? Mention its uses. 

 

 

(03) 

(ii) क्मू (Queue) औय स्ट्टैक (Stack) भें अांतय सरखखए। 
Write the difference between Queue and Stack. 

(iii) सरांक्ड सरस्ट्ट (Linked List) के राब सरखखए। 
Write the advantages of a Linked List. 

(iv) फाइनयी री (Binary Tree) क्मा होता है? 

What is a Binary Tree? 

(v) ऐये (Array) औय सरांक्ड सरस्ट्ट (Linked List) भें से कौन अधधक 
फ्रेजक्सफर है औय क्मों? 

Which is more flexible between Array and Linked List, and 

why? 

Section-C 

Short answer type questions (word limit – 200-250 words). Attempt any 

Three questions out of Five given below.        (06 x 03 = 18) 

(i) स्ट्टैक (Stack) ऩय आधारयत क्रकसी एक एल्गोरयथ्भ का वववयण दीजजए। 
Explain any one algorithm based on Stack. 

(ii) सरांक्ड सरस्ट्ट (Linked List) की स्ट्रक्चय का धचत्र फनाइए औय सभझाइए। 
Draw and explain the structure of a Linked List. 

(iii) क्मू (Queue) औय डीक्मू (Deque) के फीच अांतय स्ट्ऩष्ट कीजजए। 
Differentiate between Queue and Deque. 

(iv) फफर सॉटय (Bubble Sort) एल्गोरयथ्भ को सभझाइए औय उसका टाइम 
कॉम्प्ऱेक्क्सटी (Time Complexity) फताइए।. 

Explain the Bubble Sort algorithm and state its time 

complexity. 

(v) री रैवसयर (Tree Traversal) के ववसबन्न प्रकाय सभझाइए। 
Explain different types of Tree Traversal. 

Section-D 

Long answer type questions (word limit – 500-600words). Attempt any three 

questions out of five given below.          (11 x 03 = 33) 

(i) ववसबन्न प्रकाय की डटेा स्रक्चर का वगीकयण कीजजए तथा उनके 
अनुप्रमोगों का वववयण दीजजए। 
Classify different types of data structures and describe their 

applications. 

(04) 
 

(ii) भजय सॉटय (Merge Sort) की प्रक्रिमा को उदाहयण सर्हत सभझाइए। 
Explain the process of Merge Sort with an example. 

(iii) Explain the process of expression evaluation using Stack and 

Queue. 

 स्ट्टैक (Stack) औय क्मू (Queue) के उऩमोग से एक्सपे्रशन इवैल्मूएशन 
 की प्रक्रिमा सभझाइए। 
(iv) फाइनयी सचय री (Binary Search Tree) की स्ट्रक्चय, कां स्ट्रक्शन, ऑऩयेशन्स 

(Insertion, Deletion, Searching) सभझाइए। 

Explain the structure, construction, and operations 
(Insertion, Deletion, Searching) of a Binary Search Tree. 

(v) ग्राप (Graph) क्मा है? इसके प्रकायों को उदाहयण सर्हत सभझाइए तथा 
डीएपएस (DFS) औय फीएपएस (BFS) का तुरनात्भक अध्ममन कीजजए। 
What is a Graph? Explain its types with examples and compare 
DFS and BFS. 

---000--- 
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Note :   Attempt all  questions. Scheme of questions and marks 
are indicated against the questions. 

 (Section – A) 
01- oLrqfu"B iz’u & fn;s x;s 12 iz’uksa esa ls fdUgha 08 iz’uksa 

ds mÙkj nhft;sA  (1 X08=08) 
 Objective Type Question – Attempt any 08 questions out 

of 12 given below. 
 (i)  Which law of thermodynamics deals with the 
 concept of temperature? 
 A) Zeroth Law  B) First Law 
 C) Second Law  D) Third Law 
 उ᭬मागितकᳱ का कौन सा िनयम तापमान कᳱ अवधारणा से  संबंिधत 
 ह?ै 
 A) श᭠ूय िनयम  B) ᮧथम िनयम 
 C) ि᳇तीय िनयम D) तृतीय िनयम 
(ii)  Temperature-entropy diagrams are used for which  cycle? 
 A) Carnot Cycle  B) Otto Cycle 
 C) Diesel Cycle  D) Brayton Cycle 
 तापमान-एᮝंॉपी आरेख ᳰकस चᮓ के िलए उपयोग ᳰकया जाता 
 ह?ै 
 A) कानᲃट चᮓ  B) ओटो चᮓ 
 C) डीजल चᮓ  D) ᮩायटन चᮓ 
(iii)   Which equation is part of Maxwell's relations? 
 A) Clausius-Clapeyron equation 
 B) Ideal gas equation C) Van der Waals equation 
 D) None of the above 
 म᭍ैसवेल के संबंधᲂ मᱶ कौन-सा समीकरण शािमल ह?ै 
 A) ᭍लाउिसयस-᭍लापेरॉन समीकरण 
 B) आदशᭅ गैस समीकरण 

 //02// 
 C) वान डर वा᭨स समीकरण D) कोई नहᱭ 
(iv)  Andrew's experiments were on which gas? 
 A) CO2 B) O2  C) N2  D) H2 
 एᮟंय ूके ᮧयोग ᳰकस गैस पर ᳰकए गए थे? 
 A) CO2 B) O2  C) N2  D) H2 
(v)  The ____ Law of Thermodynamics deals with the 
 concept of temperature. 
 उ᭬मागितकᳱ का ____ िनयम तापमान कᳱ अवधारणा से  संबंिधत 
 ह।ै 
(vi)   In irreversible processes, entropy ____. 
 अपᳯरवतᭅनीय ᮧᳰᮓयाᲐ मᱶ एᮝंॉपी …………..ह।ै 
(vii)  ____ Free Energy is a thermodynamic potential. 
 ……………..मᲦु ऊजाᭅ एक उ᭬मागितकᳱ ᭃमता ह।ै 
(viii)  Real gases deviate from the ____ gas equation. 
 वा᭭तिवक गैसᱶ ………………..गैस समीकरण से  िवचलन 
 ᳰदखाती ह।ᱹ 
(ix)  The First Law of Thermodynamics is about the 
 conservation of energy.    (True/False) 
 ᮧथम िनयम उ᭬मागितकᳱ ऊजाᭅ संरᭃण के बारे मᱶ ह।ै (स᭜य/अस᭜य) 
(x)  Entropy decreases in irreversible processes. (True/False) 
 अपᳯरवतᭅनीय ᮧᳰᮓयाᲐ मᱶ एᮝंॉपी घटती ह।ै  (स᭜य/अस᭜य) 
(xi)  Real gases follow the ideal gas equation perfectly.  
       (True/False) 
 वा᭭तिवक गैसᱶ आदशᭅ गैस समीकरण का पूरी तरह पालन करती 
 ह।ᱹ       (स᭜य/अस᭜य) 
(xii)  Internal Energy is a thermodynamic potential. 
       (True/False) 
 आंतᳯरक ऊजाᭅ एक उ᭬मागितकᳱ ᭃमता ह।ै  (स᭜य/अस᭜य) 

 (Section – B) 

vfr y?kqmÙkjh; iz’u ¼’kCn lhek 70 & 100 'kCn½ & fn;s 
x;s ikWp iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft;sA

(4X3=12) 
 Very Short Answer Type Questions (Word Limit 70 - 100 
 words) - Attempt any three questions out of five given 
 below.  

(i) What does the First Law of Thermodynamics state? 



//03// 
उ᭬मागितकᳱ का ᮧथम िनयम ᭍या कहता ह?ै 

(ii) What is entropy? 
एᮝंॉपी ᭍या ह?ै 

(iii) Define Gibbs Free Energy. 
िग᭣स मᲦु ऊजाᭅ को पᳯरभािषत करᱶ। 

(iv) What is the Joule-Thomson effect? 
जूल-थॉमसन ᮧभाव ᭍या ह?ै 

(v) What is the Zeroth Law of Thermodynamics? 
उ᭬मागितकᳱ का श᭠ूय िनयम ᭍या ह?ै 

 (Section – C) 

03- y?kq mÙkjh; iz’u ¼’kCn lhek 200 & 250 'kCn½ & fn;s x;s 
ikWp iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft;sA  

 Long Answer Type Questions (Word Limit 200 - 250 words) 
- Attempt any three questions out of five given below.                                                                 
        (7X3=21) 
(i) Differentiate between isothermal and adiabatic 

processes. 
समतापी और ᱧ᳍ो᭬म ᮧᳰᮓयाᲐ मᱶ अंतर ᭭प᳥ करᱶ। 

(ii) Define entropy and give its formula for a reversible 
 process. 

एĚंॉपी को पǐरभाǒषत करɅ और पǐरवत[नीय ĤǑĐया के िलए 

इसका सğू िलखɅ। 
(iii) Write the Gibbs-Helmholtz equation and explain its 

terms. 

िगÞस-हेãमहोãÒज़ समीकरण िलखɅ और इसके पदɉ को 
समझाएं। 

(iv) Write the van der Waals equation and explain the 
correction terms. 

वान डर वाãस समीकरण िलखɅ और सुधारा×मक पदɉ को 
समझाएं। 

(v) Write the mathematical expression of the First Law 
of Thermodynamics. 

उçमागितकȧ के Ĥथम िनयम का गǔणतीय åयंजक िलखɅ। 
 

//04// 
 (Section – D) 

04- nh?kZ mÙkjh; iz’u ¼’kCn lhek 500 & 600 'kCn½ & fn;s 
x;s ikWp iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft;sA                                                          
Long Answer Type Questions (Word Limit 500 - 600 
words) - Attempt any three questions out of five given 
below.     (13 X3=39)  

(i) Describe the Zeroth Law of Thermodynamics and 
explain how it leads to the concept of temperature. 
Discuss its significance in thermodynamics. 
उ᭬मागितकᳱ के श᭠ूय िनयम का वणᭅन करᱶ और समझाए ंᳰक यह 
तापमान कᳱ अवधारणा कैसे ᭭थािपत करता ह।ै उ᭬मागितकᳱ मᱶ इसके 
मह᭜व पर चचाᭅ करᱶ। 

(ii) Define entropy and explain the principle of increase of 
entropy. Discuss its implications for reversible and 
irreversible processes. 
एᮝंॉपी को पᳯरभािषत करᱶ और एᮝंॉपी वृि᳍ के िस᳍ांत को समझाएं। 
पᳯरवतᭅनीय और अपᳯरवतᭅनीय ᮧᳰᮓयाᲐ के िलए इसके ᮧभावᲂ पर 
चचाᭅ करᱶ। 

(iii) Derive Maxwell’s thermodynamic relations using the 
concept of exact differentials. Explain their use in 
simplifying thermodynamic calculations. 
सटीक अवकल कᳱ अवधारणा का उपयोग करके म᭍ैसवेल के 
उ᭬मागितक संबंध ᳞ु᭜प᳖ करᱶ। उ᭬मागितक गणनाᲐ को सरल बनान े
मᱶ उनके उपयोग को समझाएं। 

(iv) Define thermodynamic potentials (Internal Energy, 
Enthalpy, Helmholtz Free Energy, Gibbs Free Energy). 
Explain their significance and applications. 
उ᭬मागितक ᭃमता (आंतᳯरक ऊजाᭅ, ए᭠थै᭨पी, ह᭨ेमहो᭨᭗ज़ मᲦु ऊजाᭅ, 
िग᭣स मᲦु ऊजाᭅ) को पᳯरभािषत करᱶ। उनके मह᭜व और अनᮧुयोगᲂ को 
समझाएं। 

(v) Describe the Joule-Thomson effect for real gases. 
Explain the inversion temperature and its importance in 
liquefaction of gases. 
वा᭭तिवक गैसᲂ के िलए जूल-थॉमसन ᮧभाव का वणᭅन करᱶ। िवपरीत 
तापमान और गैसᲂ के ᮤवीकरण मᱶ इसके मह᭜व को समझाएं। 

--00--  
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Note:  Attempt all questions. Scheme of questions and marks are indicated against the 
questions. 

Section-A 

Objective type questions Attempt any 08 questions out of 10 given below.  
       (1x08= 8) 
(i) The value of   𝐥𝐢𝐦

(௫,௬)→(ଵ,ଶ)
(𝑥ଶ + 3𝑦) will be : 

(A) 1    (B)  3   
(C) 6    (D) 7 

𝐥𝐢𝐦
(௫,௬)→(ଵ,ଶ)

(𝑥ଶ + 3𝑦) का मान होगा : 

(A) 1    (B)  3   
(C) 6    (D) 7 

(ii) If 𝑢 = 𝑓 ቀ
௬

௫
ቁ  then the value of   𝑥

ப௨

ப௫
+ 𝑦

ப௨

ப௬
  is: 

 (A) 0    (B)  -1   
 (C) 1    (D) 2 

यǑद 𝑢 = 𝑓 ቀ
௬

௫
ቁतब𝑥

ப௨

ப௫
+ 𝑦

ப௨

ப௬
 का मान है: 

 (A) 0    (B)  -1   
 (C) 1    (D) 2 

(iii) Which is not a semi group? 
(A) (𝐼, −)    (B) (𝐼, +)  
(C) (𝐼, . )    (D) (𝑁, +) 
िनàनिलǔखत मɅ से कौन–सा semi group नहȣं है? 
(A) (𝐼, −)    (B) (𝐼, +)  
(C) (𝐼, . )    (D) (𝑁, +) 

(iv) The Order of element 𝜔ଶ of the group {1, 𝜔, 𝜔ଶ}  with respect to 
multiplication  will be: 
(A) 1    (B)  0   
(C) 2    (D) 3 

 

 
 

(02) 
 गुणन के सापे¢ {1, 𝜔, 𝜔ଶ} समूह के अवयव 𝜔ଶ dh कोǑट होगी : 
A( ) 1    (B)  0   

(C) 2     (D) 3 
(v) If 𝑓: 𝐺 → 𝐺′ is a homomorphism and 𝑒, 𝑒′ are identity elements of 𝐺, 𝐺′, 

respectively then 
 (A) 𝑓(𝑒) = 𝑒    (B) 𝑓(𝑒) = 𝑒′  
 (C) 𝑓(𝑒) = 1    (D) 𝑓(1) = 𝑒 
 यǑद 𝑓: 𝐺 → 𝐺′ समूहɉ का समाकाǐरता हो और 𝑒, 𝑒′ Đमशः 𝐺 और 𝐺ᇱ के 

त×समक हɉ, तो :? 
 (A) 𝑓(𝑒) = 𝑒    (B) 𝑓(𝑒) = 𝑒′  
 (C) 𝑓(𝑒) = 1    (D) 𝑓(1) = 𝑒 

(vi) Inverse of ቀ1 2 3 4
1 3 2 4

ቁ  is: 

(A) ቀ1 2 3 4
1 4 2 3

ቁ   (B) ቀ1 2 3 4
1 3 2 4

ቁ 

(C) ቀ1 2 3 4
3 1 4 2

ቁ   (D) ቀ1 2 3 4
1 2 4 3

ቁ 

ቀ
1 2 3 4
1 3 2 4

ቁ का Ĥितलोम है: 

(A) ቀ1 2 3 4
1 4 2 3

ቁ   (B) ቀ1 2 3 4
1 3 2 4

ቁ 

(C) ቀ1 2 3 4
3 1 4 2

ቁ   (D) ቀ1 2 3 4
1 2 4 3

ቁ  

(vii) If 𝑡ℎ𝑒 𝑠𝑦𝑠𝑡𝑒𝑚 (𝑅, +,⋅) be a ring, then(−𝑎). (−𝑏) =?  
(A) (−𝑎). 𝑏     (B) 𝑎. (−𝑏)   
(C) −(𝑎. 𝑏)     (D) a.b 
यǑद िनकाय (𝑅, +,⋅) एक वलय है, तब (−𝑎)(−𝑏) =?  
(A) (−𝑎)𝑏     (B) 𝑎(−𝑏)   
(C) −(𝑎𝑏)     (D) a.b 

(viii) If 𝑓: (𝑅, +,⋅) → (𝑅′, +′,⋅ ′) is a homomorphism, then 𝑓(0) =? 
 (A) 0     (B) 𝑓′(0)    

(C)0′     (D) −𝑓(0) 
यǑद 𝑓: (𝑅, +,⋅) → (𝑅′, +′,⋅ ′) मɅ एक समाकाǐरता है, तो 𝑓(0) =? 

 (A) 0     (B) 𝑓′(0)   
 (C)0′     (D)−𝑓(0) 

(ix) Degree of homogeneous function 𝒖 = 𝒇 ቀ
𝒚

𝒙
ቁis: 

(A) 0     (B) 2  



(03)
(C) 1         (D)  -1 

सम?kkत फलन 𝒖 = 𝒇 ቀ
𝒚

𝒙
ቁ कȧ घात है : 

(A) 0       (B) 2     
(C) 1        (D)  -1 

(x) lim
(௫,௬)→(୪୭୥ଶ,଴)

𝑒ଶ௫is: 

(A) 4    (B) 3     
(C) 0        (D)  e 

lim
(௫,௬)→(୪୭୥ ,଴)

𝑒ଶ௫ है: 

(A) 4    (B) 3    
(C) 0        (D)  e 
 

Section-B 
 

 Very Short answer type questions (word limit – 70-100 words) Attempt any three 
questions out of five given below.     (04 x 03 = 12) 
(i) By using 𝜀-𝛿 technique, prove that lim

(௫,௬)→(ଵ,ଶ)
(3𝑥 + 2𝑦) = 7. 

 𝜀-𝛿 तकनीक के Ĥयोग स ेिसƨ कȧǔजए Ǒक lim
(௫,௬)→(ଵ,ଶ)

(3𝑥 + 2𝑦) = 7. 

(ii) If 𝐻 and 𝐾 are two subgroups of group 𝐺, then prove that 𝐻𝐾 is a 
subgroup of 𝐺if and only if𝐻𝐾 = 𝐾𝐻. 
यǑद𝐻, 𝐾एक समूह 𝐺के दो उपसमूह हɇ, rc fl) dhft, fd 𝐻𝐾, समूह 𝐺 का एक 
उपसमूह होगा, यǑद और केवल यǑद 𝐻𝐾 = 𝐾𝐻. 

(iii) Prove that the centre 𝑍 of a group 𝐺 is a normal subgroup of 𝐺.?  
िसƨ कȧǔजए Ǒक समूह 𝐺 का कɅ ġ 𝑍, 𝐺 का एक izसामाÛय उपसमूह होता है। 

(iv) If  𝐼 = ቀ
1 2 3 4
4 1 3 2

ቁ ,  𝜌 = ቀ
1 2 3 4
4 3 2 1

ቁ,prove that𝜌𝐼 = 𝜌 = 𝐼𝜌. 

 यǑद 𝐼 = ቀ
1 2 3 4
4 1 3 2

ቁ , 𝜌 = ቀ
1 2 3 4
4 3 2 1

ቁ, िसƨ कȧǔजए Ǒक 
𝜌𝐼 = 𝜌 = 𝐼𝜌. 

(v) Prove that If 𝑓 is a homomorphism from ring (𝑅, +,⋅)into (𝑅′, +′,⋅ ′), 
then(𝑓(𝑅), +ᇱ,⋅ᇱ)is a subring of (𝑅′, +′,⋅ ′). 
िसƨ कȧǔजए Ǒक यǑद 𝑓 वलय (𝑅, +,⋅) स ेवलय (𝑅′, +′,⋅ ′) मɅ एक समाकाǐरता 
है, तो (𝑓(𝑅), +ᇱ,⋅ᇱ),(𝑅′, +′,⋅ ′) का एक उपवलय है। 

 

 
(04)

Section-C 
    

Short answer type questions (word limit – 200-250 words) Attempt any Three 
questions out of Five given below.           (07 x 03 = 21) 

(i) If𝑢 = tanିଵ ቀ
௫మା௬మ

௫ା௬
ቁprove that𝑥

ப௨

ப௫
+ 𝑦

ப௨

ப௬
=

ଵ

ଶ
sin2𝑢.  

यǑद 𝑢 = tanିଵ ቀ
௫మା௬మ

௫ା௬
ቁतो िसƨ कȧǔजए Ǒक 𝑥

ப௨

ப௫
+ 𝑦

ப௨

ப௬
=

ଵ

ଶ
sin2𝑢. 

(ii) If 𝐻ଵ and 𝐻ଶ are two subgroups of 𝐺, then prove that  𝐻ଵ ∩ 𝐻ଶis also a 
subgroup of 𝐺. 
यǑद 𝐻ଵ और 𝐻ଶ, 𝐺 के दो उपसमूह हɇ, तो िसƨ कȧǔजए Ǒक 𝐻ଵ ∩ 𝐻ଶभी 𝐺 का 
एक उपसमूह है। 

(iii) If 𝑓 is a homomorphism of group 𝐺 into group 𝐺′, then prove that Kernel 
𝐾 of 𝑓 is a normal subgroup of 𝐺. 
यǑद 𝑓: 𝐺 → 𝐺ᇱ समूह 𝐺 स ेसमूह 𝐺ᇱ पर एक समाकाǐरता है rc  𝑓 dh  अǒƴ 
𝐾 है, तब 𝐾, समूह 𝐺 का एक iसामाÛय उपसमूह है। 

(iv) Prove that the ring of integers (𝕀, +,⋅) is an integral domain. 
 िसƨ कȧǔजए Ǒक पूणाɍकɉ का वलय (𝕀, +,⋅) एक iw.kkZadh; Mksesu है। 
(v) Expand the function𝑓(𝑥, 𝑦) = 𝑥ଶ𝑦 + 3𝑦 − 2 in powers of (𝑥 − 1) and 

(𝑦 + 2) using Taylor’s Theorem. 
फलन 𝑓(𝑥, 𝑦) = 𝑥ଶ𝑦 + 3𝑦 − 2 का (𝑥 − 1) और (𝑦 + 2) कȧ घातɉ मɅ टेलर-
Ĥमेय Ʈारा Ĥसार कȧǔजए। 

         
Section-D 

 

 

Long answer type questions (word limit – 500-600 words) Attempt any three 
questions out of five given below.       (13 x 03 = 39) 
(i) State and prove Taylor’s Theorem for a function of two variables. 

दो चर वाल ेफलन के िलए टेलर-Ĥमेय िलǔखए तथा िसƨ कȧǔजए। 
 
 



 
(05) 

 
(ii) Prove that The union of two subgroups of a group 𝐺 is a subgroup if and 

only if one is contained in the other. 
समूह 𝐺 के दो उपसमूहɉ का संघ एक उपसमूह होता है यǑद और केवल यǑद वे 
एक-दसूरे मɅ अंतǒव[ƴ हɉ। 

(iii) Prove that every finite group of order 𝑛 is isomorphic to a permutation 
group on 𝑛-symbols.  
fl) dhft, fd dksfV  𝑛 का Ĥ×येक पǐरिमत समूह, 𝑛 –त×वɉ के Đमचय 
समूह स ेतãुयाकारȣ होता है। 

(iv) State and prove Fundamental Theorem on Homomorphism of Ring. 
 वलय कȧ समाकाǐरता का मूलभूत Ĥमेय िलǔखए तथा िसƨ कȧǔजए। 
(v) If𝑢 = (𝑥ଶ + 𝑦ଶ + 𝑧ଶ)ିଵ/ଶ, 𝑥ଶ + 𝑦ଶ + 𝑧ଶ ≠ 0,  prove that: 

(a)𝑥
ப௨

ப௫
+ 𝑦

ப௨

ப௬
+ 𝑧

ப௨

ப௭
= −𝑢 

(b)
பమ௨

ப௫మ +
பమ௨

ப௬మ +
பమ௨

ப௭మ = 0 

यǑद 𝑢 = (𝑥ଶ + 𝑦ଶ + 𝑧ଶ)ିଵ/ଶ, 𝑥ଶ + 𝑦ଶ + 𝑧ଶ ≠ 0, तब िसƨ कȧǔजए: 

(a)𝑥
ப௨

ப௫
+ 𝑦

ப௨

ப௬
+ 𝑧

ப௨

ப௭
= −𝑢 

(b)
பమ௨

ப௫మ +
பమ௨

ப௬మ +
பమ௨

ப௭మ = 0 

---0--- 
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Note:  Attempt all questions. Scheme of questions and marks are indicated against the 
questions. 

Section-A 
 

Objective type questions Attempt any 10 questions out of 12 given below.  
            (1 x 10 = 10) 
(i) gy y = (c1+c2x)ex okys vody lehdj.k dh dksfV gS & 
 ¼v½ 1  ¼c½ 2  ¼l½ 3  ¼n½ 0 
 The order of the differential equation having solution y = (c1+c2x)ex 

(a) 1   (b) 2  (c) 3  (d) 0 

(ii) vody lehdj.k xxy
dx

dy
tancot   dk lekdy xq.kd gS &  

 ¼v½ cot x ¼c½ tanx  ¼l½ Sin x ¼n½ cos x 

 The integrating factor of the differential equation xxy
dx

dy
tancot   

is: 
(a) cotx  (b) tan x (c) Sinx (d) cosx  

(iii) vody lehdj.k (D2+2D+2) y = x dk iwjd Qyu gS %  
 ¼v½ e-x (cosx +sinx)   ¼c½ c1e

x cos(x+c2)   
 ¼l½ c1 cosx+c2sinx   ¼n½ e-x (c1cosx+c2sinx) 
 Complementary function of differential equation (D2+2D+2) y = x : 

(a) e-x (cosx +sinx)     (b) c1e
x cos(x+c2)  

(c) c1 cosx+c2sinx   (d) e-x (c1cosx+c2sinx) 
(iv) lehdj.k z =  ax + by + ab  esa ls a vkSj b foyksiu djds vkaf'kd vody 

lehdj.k gksxk % 
 ¼v½ z = px + qy    ¼c½ z = x +y 
 ¼l½ z = pq    ¼n½ z = px + qy + pq 
 The partial differential equation by elimination of a and b from 

equation z=ax+by+ab is : 
(a) z=px+qy    (b) z=x+y 

(02)
(c) z=pq    (d) z=px+qy+pq 

(v) lehdj.k 02
32

2

2





















y

z

yx

z

x

z
 dh ?kkr gSA 

 ¼v½ 0  ¼c½ 1   ¼l½ 2  ¼n½ 3 

 Equation 02
32

2

2





















y

z

yx

z

x

z
 is of degree  

(a) 0   (b) 1  (c) 2  (d) 3 

(vi) vody lehdj.k ...........0 dyNdxM  gS] ;fn 
y

N

y 






- 

 The differential equation ...........0 dyNdxM  is .... if  
y

N

y 






  

(vii) vody lehdj.k )( pfpxy   dgykrk gS --------------- 
 Equation  )( pfpxy   is  called ............. 

(viii) 
z

dz

y

dy

x

dx
  dk gy --------------------- gSA 

 Solution of  
z

dz

y

dy

x

dx
  is...............  

(ix) izFke dksfV vjSf[kd vkaf'kd vody lehdj.k 0),,,,( qpzyxf dks gy djus dh 
O;kid fof/k dgykrh gS ---------------------------- 

 The general method of solving first order non-linear partial differential 
 equation 0),,,,( qpzyxf  is called ............. 

(x) 02  tar lgk;d lehdj.k ----------------------gSA 
 Auxiliary equation of 02  tar ----------------------- 
(xi) ewy fcUnq ls gksdj tkus okys ljy js[kkvksa dk oØ&dqy] ewy fcUnq ij ladsUnzh oR̀rksa dk 

ledks.k laNsnh gksrk gSA       
 The family of all straight lines passing through the origin is an 

orthogonal trajectory of the family of all concentric circles centred at 
the origin.      (True/False)

(xii) eksats dh fof/k] vkaf'kd vody lehdj.k Pp+Qq=Rdks gy djrh gSA   
        

 Monge's method solve the partial differential equation Pp+Qq=R. 
      (True/False) 

 



(03) 

Section-B 
 
 

  Very Short answer type questions (word limit – 70-100 words) Attempt any 
 three questions out of five given below.         (3 x 3 = 09) 

(i) gy djsa % 
2

2

1

1

dy y

dx x





 

Solve : 
2

2

1

1

dy y

dx x





 

(ii) gy djsa % 2 2 cosh 1 0p p x    

Solve :  2 2 cosh 1 0p p x      

(iii) gy djsa %  3 23 4) 0D D y    

Solve :  3 23 4) 0D D y    

(iv) gy djsa % 2 2 2x p y q z   

Solve: 2 2 2x p y q z   
(v) gy djsa % sin .t xy  

Solve : sin .t xy  
 
Section-C 

    

 Short answer type questions (word limit – 200-250 words) Attempt any Three 
 questions out of Five given below.     (6 x 3 = 18) 

(i) gy djsa %   0)1(
1tan2  

dx

dy
exy y  

Solve :   0)1(
1tan2  

dx

dy
exy y  

(ii) gy djsa % 
2

2
(2 1) ( 1) 0

d y dy
x x x y

dx dx
      

Solve : 
2

2
(2 1) ( 1) 0

d y dy
x x x y

dx dx
      

 
 

(04) 

(iii) gy djsa % 
1 1

dx dy dz

y x z
 

 
 

Solve : 
1 1

dx dy dz

y x z
 

 
 

(iv) iw.kZ lekdy Kkr djsa % p(1+q2)=q(z-a) 
Find complete integral : p(1+q2)=q(z-a) 

(v) gy djsa %  2 2 2 3' ' x yD D D D z e      

Solve :  2 2 2 3' ' x yD D D D z e     . 

Section-D 
 

 

 Long answer type questions (word limit –  words) Attempt any three 

 questions out of five given below.     (11 x 3 = 33)  
(i) vk;ZHkV~V dh laf{kIr thouh vkSj xf.kr esa muds ;ksxnku dks fyf[k,A   

Write a brief biography of Aryabhata and his contributions in 
Mathematics.  

(ii) gy djsa % (1 ) (1 ) 0y xy dx x xy dy     

Solve : (1 ) (1 ) 0y xy dx x xy dy     

(iii) izkpy fopj.k dh fof/k dk iz;ksx djds gy djsa % (D2+1)y=x. 
Apply the method of variation of parameters to solve : (D2+1)y=x. 

(iv) pkjfiV fof/k }kjk iw.kZ gy djsa % 2 .z pqxy  

 Solve by Charpit's method : 2 .z pqxy  
(v) eksUts fof/k }kjk gy djsa % r = a2t. 

Solve by Monge's method : r = a2t. 
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Note:  Attempt all questions. Scheme of questions and marks are indicated against the 
questions. 

Section-A 
 

Objective type questions Attempt any 08 questions out of 12 given below.  
            (1 x 08 = 08) 

(i) gy y = (c1+c2x)ex okys vody lehdj.k dh dksfV gS & 
 ¼v½ 1  ¼c½ 2  ¼l½ 3  ¼n½ 0 
 The order of the differential equation having solution y = (c1+c2x)ex 

(b) 1   (b) 2  (c) 3  (d) 0 

(ii) vody lehdj.k xxy
dx

dy
tancot   dk lekdy xq.kd gS &  

 ¼v½ cot x ¼c½ tanx  ¼l½ Sin x ¼n½ cos x 

 The integrating factor of the differential equation xxy
dx

dy
tancot   

is: 
(a) cotx  (b) tan x (c) Sinx (d) cosx  

(iii) vody lehdj.k (D2+2D+2) y = x dk iwjd Qyu gS %  
 ¼v½ e-x (cosx +sinx)   ¼c½ c1e

x cos(x+c2)   
 ¼l½ c1 cosx+c2sinx   ¼n½ e-x (c1cosx+c2sinx) 
 Complementary function of differential equation (D2+2D+2) y = x : 

(a) e-x (cosx +sinx)     (b) c1e
x cos(x+c2)  

(c) c1 cosx+c2sinx   (d) e-x (c1cosx+c2sinx) 
(iv) lehdj.k z =  ax + by + ab  esa ls a vkSj b foyksiu djds vkaf'kd vody 

lehdj.k gksxk % 
 ¼v½ z = px + qy    ¼c½ z = x +y 
 ¼l½ z = pq    ¼n½ z = px + qy + pq 
 The partial differential equation by elimination of a and b from 

equation z=ax+by+ab is : 
(a) z=px+qy    (b) z=x+y 

(02)
(c) z=pq    (d) z=px+qy+pq 

(v) lehdj.k 02
32

2

2





















y

z

yx

z

x

z
 dh ?kkr gSA 

 ¼v½ 0  ¼c½ 1   ¼l½ 2  ¼n½ 3 

 Equation 02
32

2

2





















y

z

yx

z

x

z
 is of degree  

(a) 0   (b) 1  (c) 2  (d) 3 

(vi) vody lehdj.k ...........0 dyNdxM  gS] ;fn 
y

N

y 






- 

 The differential equation ...........0 dyNdxM  is .... if  
y

N

y 






  

(vii) vody lehdj.k )( pfpxy   dgykrk gS --------------- 
 Equation  )( pfpxy   is  called ............. 

(viii) 
z

dz

y

dy

x

dx
  dk gy --------------------- gSA 

 Solution of  
z

dz

y

dy

x

dx
  is...............  

(ix) izFke dksfV vjSf[kd vkaf'kd vody lehdj.k 0),,,,( qpzyxf dks gy djus dh 
O;kid fof/k dgykrh gS ---------------------------- 

 The general method of solving first order non-linear partial differential 
 equation 0),,,,( qpzyxf  is called ............. 

(x) 02  tar lgk;d lehdj.k ----------------------gSA 
 Auxiliary equation of 02  tar ----------------------- 
(xi) ewy fcUnq ls gksdj tkus okys ljy js[kkvksa dk oØ&dqy] ewy fcUnq ij ladsUnzh oR̀rksa dk 

ledks.k laNsnh gksrk gSA       
 The family of all straight lines passing through the origin is an 

orthogonal trajectory of the family of all concentric circles centred at 
the origin.      (True/False)

(xii) eksats dh fof/k] vkaf'kd vody lehdj.k Pp+Qq=Rdks gy djrh gSA   
        

 Monge's method solve the partial differential equation Pp+Qq=R. 
       (True/False) 

 



(03) 

Section-B 
 
 

  Very Short answer type questions (word limit – 70-100 words) Attempt any 
 three questions out of five given below.         (4 x 3 = 12) 

(i) gy djsa % 
2

2

1

1

dy y

dx x





 

Solve : 
2

2

1

1

dy y

dx x





 

(ii) gy djsa % 2 2 cosh 1 0p p x    

Solve :  2 2 cosh 1 0p p x      

(iii) gy djsa %  3 23 4) 0D D y    

Solve :  3 23 4) 0D D y    

(iv) gy djsa % 2 2 2x p y q z   

Solve: 2 2 2x p y q z   
(v) gy djsa % sin .t xy  

Solve : sin .t xy  
 
Section-C 

    

 Short answer type questions (word limit – 200-250 words) Attempt any Three 
 questions out of Five given below.     (7 x 3 = 21) 

(i) gy djsa %   0)1(
1tan2  

dx

dy
exy y  

Solve :   0)1(
1tan2  

dx

dy
exy y  

(ii) gy djsa % 
2

2
(2 1) ( 1) 0

d y dy
x x x y

dx dx
      

Solve : 
2

2
(2 1) ( 1) 0

d y dy
x x x y

dx dx
      

 
 

(04) 

(iii) gy djsa % 
1 1

dx dy dz

y x z
 

 
 

Solve : 
1 1

dx dy dz

y x z
 

 
 

(iv) iw.kZ lekdy Kkr djsa % p(1+q2)=q(z-a) 
Find complete integral : p(1+q2)=q(z-a) 

(v) gy djsa %  2 2 2 3' ' x yD D D D z e      

Solve :  2 2 2 3' ' x yD D D D z e     . 

Section-D 
 

 

 Long answer type questions (word limit –  words) Attempt any three 

 questions out of five given below.     (13 x 3 = 39)  
(i) vk;ZHkV~V dh laf{kIr thouh vkSj xf.kr esa muds ;ksxnku dks fyf[k,A   

Write a brief biography of Aryabhata and his contributions in 
Mathematics.  

(ii) gy djsa % (1 ) (1 ) 0y xy dx x xy dy     

Solve : (1 ) (1 ) 0y xy dx x xy dy     

(iii) izkpy fopj.k dh fof/k dk iz;ksx djds gy djsa % (D2+1)y=x. 
Apply the method of variation of parameters to solve : (D2+1)y=x. 

(iv) pkjfiV fof/k }kjk iw.kZ gy djsa % 2 .z pqxy  

 Solve by Charpit's method : 2 .z pqxy  
(v) eksUts fof/k }kjk gy djsa % r = a2t. 

Solve by Monge's method : r = a2t. 
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Note:  Attempt all questions. Scheme of questions and marks are indicated 
against the questions.   

 

  

Objective type questions Attempt any 5 questions out of 7given below.    

        (1 x 05= 05) 
(i) Which of the following is not a greenhouse gas? 

ननम्नलऱखित में से कौन-सी गैस ग्रीन हाउस गैस नह ीं है? 

(A) CO2   (B) CH3 

(C) N2    (D) O2 

(ii) Which gas is mainly responsible for global warming? 

वैश्ववक ऊष्मीकरण के लऱए मुख्य रूऩ से कौनसी गैस उत्तरदायी है? 

¼v½ ऑक्सीजन   ¼c½ नाइट्रोजन 

¼l½ कार्बन डाइऑक्साइड  ¼n½ ह लऱयम 

(A) Oxygen     (B) Nitrogen   

(C) Carbon dioxide   (D) Helium   

(iii) Which of the following methods is used to measure water 

pollution? 

जऱ प्रदषूण को माऩने की कौनसी ववधध प्रयोग की जाती है? 

 ¼v½ ऩीएच ऩर ऺण  ¼c½ रींग ऩर ऺण 

 ¼l½ गींध ऩर ऺण   ¼n½ वाष्ऩन ऩर ऺण 

(A) pH test    (B) Color test  

(C) Smell test    (D) Evaporation test  

(iv) Energy flow in an ecosystem is always __________. 

ऩाररतींत्र में ऊजाब का प्रवाह हमेशा __________ होता है। 
(v) Useful microbes help in the process of __________ to reduce soil 

pollution. 

उऩयोगी सूक्ष्म जीव __________ प्रक्रिया में मदृा प्रदषूण को कम करने में 
सहायता करत ेहैं। 

 

(02) 

 

(vi) Air pollution has no effect on climate change.  (True/False) 

वायु प्रदषूण का जऱवायु ऩररवतबन ऩर कोई प्रभाव नह ीं ऩड़ता। (सही/गलत) 
(vii) PM-2.5 and NO2 are important indicators of air quality. 

       (True/False) 

ऩीएम-2.5 और NO2 वायु गुणवत्ता के महत्वऩूणब सूचक हैं। (सही/गलत) 
 

Section –B 

Very Short answer type questions (word limit – 70-100 words) Attempt 

any three questions out of five given below.    (2 x 3 = 06) 

(i) What are abiotic and biotic components of the environment? 

ऩयाबवरण के अजैववक और जैववक घटक क्या हैं? 

(ii) Define biodiversity. 

जैव ववववधता को ऩररभावषत कीश्जए। 
(iii) What is meant by the term “energy flow” in an ecosystem? 

ऩाररतींत्र में “ऊजाब प्रवाह” से क्या तात्ऩयब है? 

(iv)  What is global warming?  

वैश्ववक rkiu D;k gksrk gS\ 
(v) Write the full form of BOD and COD. 

BOD और COD का ऩूरा नाम लऱखिए। 

Section –C 

 

Short answer type questions (word limit – 200-250 words) Attempt any 

three questions out of five given below.        (3 x 3 = 9) 

(i) Describe the causes and effects of air pollution. 

वायुप्रदषूण के कारणों एवीं प्रभावों का वणबन कीश्जए। 
(ii) Write the applications of Biodiversity.  

tSo fofo/krk ds vuqÁ;ksxksa dks fyf[k,A 

(iii) Write a short note on climate change and its preventive measures. 

जऱ वायु ऩररवतबन तथा उसके रोकथाम के उऩायों ऩर सींक्षऺप्त टटप्ऩणी लऱखिए। 
 

 



(03) 
 

(iv) What is the role of microbes in controlling soil and water 

pollution? 

मदृा और जऱप्रदषूण को ननयींत्रत्रत करने में सूक्ष्म जीवों की क्या भूलमका है? 

(v)  Explain the concept of biodegradation with an example. 

एक उदाहरण सटहत जैव अऩघटन की अवधारणा समझाइए। 
 

Section –D 

Long answer type questions (word limit – 500-600 words) Attempt any 

three questions out of five given below.         (5 x 3 = 15) 

(i) Discuss the concept of energy flow in an ecosystem. Explain the 

different trophic levels with the help of a diagram. 

ऩाररतींत्र में ऊजाब प्रवाह की अवधारणा ऩर चचाब कीश्जए। आहार स्तरों को आरेि 
सटहत समझाइए। 

(ii) Explain the methods for the measurement of environmental 

components such as soil and water. 

मदृा और जऱ जैसे ऩयाबवरणीय घटकों के माऩन की ववधधयों की व्याख्या 
कीश्जए। 

(iii) Write a detailed note on global warming and climate change. What 

are their major causes and preventive measures? 

वैश्ववक ऊष्मीकरण और जऱवायु ऩररवतबन ऩर ववस्ततृ टटप्ऩणी लऱखिए। इनके 
प्रमुि कारण और रोकथाम के उऩाय र्ताइए। 

(iv) What are the major causes of water pollution? Explain its harmful 

effects on human health and aquatic life. 

जऱ प्रदषूण के प्रमुि कारण क्या हैं? इसके मानव स्वास््य और जऱ य जीवन 
ऩर हाननकारक प्रभावों को समझाइए। 

(v) Discuss the concept and significance of the Bio-Geo Chemical 

Cycle. Explain any two such cycles in detail. 

जैव-भ-ूरासायननक चि की अवधारणा और महत्व ऩर चचाब कीश्जए। ऐसे दो 
चिों की ववस्तार से व्याख्या कीश्जए। 

---000--- 
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Note:  Attempt all questions. Scheme of questions and marks are indicated    

           against the questions. 

खंड - ( )  

 Section - A 

01. वस्तुनिष्ठ प्रकार के प्रश्ि िीचे दिए गए 10 में से कोई भी 08 प्रश्ि हऱ करें। 
      Objective type questions : Attempt any08 questions out of 10 given below. 

             (08 × 01 = 08) 

(i) कौन-सा डटेा स्ट्रक्चय LIFO (Last In First Out) ससद्ाांत ऩय कामय कयता है? 

¼v½ क्यू   ¼c½ स्ट्टैक 

¼l½ ऐये   ¼n½ सरांक्ड सरस्ट्ट 
Which data structure works on the principle of LIFO? 

 (a) Queue   (b) Stack   
 (c) Array    (d) Linked List   
(ii) स्ट्टैक भें एक तत्व जोड़ने की प्रक्रिमा कहराती है — 

¼v½ ऩॉऩ   ¼c½ ऩुश   

¼l½ इांसटय   ¼n½ ऐड 
The process of inserting an element into a stack is called — 

 (a) Pop   (b) Push  

 (c) Insert  (d) Add  

(iii) सरननमय डटेा स्ट्रक्चय जजसभें दोनों ससयों से जोड़ना औय हटाना क्रकमा 
जाता है, कहराता है — 

¼v½ क्मू   ¼c½ स्ट्टैक 

 ¼l½ डके्मू   ¼n½ री 
 A linear data structure in which insertion and deletion are 

 done at both ends is called — 
 (a) Queue  (b) Stack   
 (c) Deque    (d) Tree  

(iv) फाइनयी री भें प्रत्मेक नोड के अधधकतभ ____ होते हैं 
 ¼v½ वन चाइल्ड  ¼c½ टूधचल्रन 

 ¼l½ थ्रीधचल्रन  ¼n½ एनी नांफय ऑप धचल्रन 

In a binary tree, each node has at most — 

 (a) One child   (b) Two children  

 (c) Three children  (d) Any number of children  

(02) 

 

(v) ननम्न भें से कौन-सी सॉर्टिंग तकनीक तुरनात्भक नहीां है? 

 ¼v½ भजय सॉटय  ¼c½ फफर सॉटय 
 ¼l½ काउां र्टांग सॉटय  ¼n½ सेरेक्शन सॉटय 

Which of the following sorting techniques is not comparison-

based? 

 (a) Merge Sort   (b) Bubble Sort  
 (c) Counting Sort  (d) Selection Sort   

(vi) _____ सभान डटेा प्रकाय के एरीभेंट का सभूह है जो ननयांतय भेभोयी स्ट्थानों 
भें सांग्रहीत होते हैं। 
A ________ is a collection of elements of the same data type 

stored in contiguous memory locations. 

(vii) क्मू भें, जोड़ना _________ ऩय होता है औय हटाना _________ ऩय। 
In a queue, insertion takes place at the _________ and 

deletion at the _________. 

(viii) सरांक्ड सरस्ट्ट का ऩहरा नोड _________ कहराता है। 
The first node of a linked list is called the _________. 

(ix) बफना क्रकसी नोड वारारी _________ री कहराता है। 
A tree with no node is called a _________ tree. 

(x) री के प्रत्मेक नोड को एक फाय ही देखने की प्रक्रिमा _________ 
कहराती है। 
The process of visiting each node of a tree exactly once is 

called _________. 

(xi) स्ट्टैक भें, जो एरीभेंट ऩहरे जोड़ा जाता है, वही ऩहरे हटामा जाता है। 
In stack, the element inserted first is removed first. 

(xii) ग्राप का उऩमोग हामयाक्रकय कर रयरेशनसशप्स को दशायने के सरए क्रकमा 
जाता है। 
Graphs are used to represent hierarchical relationships. 

Section-B 
 

 Very Short answer type questions (word limit – 70-100 words) Attempt any 

Three questions out of Five given below.              (04 x 03 = 12) 

(i) स्ट्टैक (Stack) क्मा है? इसके उऩमोग फताइए। 
What is a Stack? Mention its uses. 

 



 

(03) 

(ii) क्मू (Queue) औय स्ट्टैक (Stack) भें अांतय सरखखए। 
Write the difference between Queue and Stack. 

(iii) सरांक्ड सरस्ट्ट (Linked List) के राब सरखखए। 
Write the advantages of a Linked List. 

(iv) फाइनयी री (Binary Tree) क्मा होता है? 

What is a Binary Tree? 

(v) ऐये (Array) औय सरांक्ड सरस्ट्ट (Linked List) भें से कौन अधधक 
फ्रेजक्सफर है औय क्मों? 

Which is more flexible between Array and Linked List, and 

why? 

Section-C 

Short answer type questions (word limit – 200-250 words). Attempt any 

Three questions out of Five given below.        (07 x 03 = 21) 

(i) स्ट्टैक (Stack) ऩय आधारयत क्रकसी एक एल्गोरयथ्भ का वववयण दीजजए। 
Explain any one algorithm based on Stack. 

(ii) सरांक्ड सरस्ट्ट (Linked List) की स्ट्रक्चय का धचत्र फनाइए औय सभझाइए। 
Draw and explain the structure of a Linked List. 

(iii) क्मू (Queue) औय डीक्मू (Deque) के फीच अांतय स्ट्ऩष्ट कीजजए। 
Differentiate between Queue and Deque. 

(iv) फफर सॉटय (Bubble Sort) एल्गोरयथ्भ को सभझाइए औय उसका टाइम 
कॉम्प्ऱेक्क्सटी (Time Complexity) फताइए।. 

Explain the Bubble Sort algorithm and state its time 

complexity. 

(v) रीरैवसयर (Tree Traversal) के ववसबन्न प्रकाय सभझाइए। 
Explain different types of Tree Traversal. 

Section-D 

Long answer type questions (word limit – 500-600words). Attempt any three 

questions out of five given below.          (13 x 03 = 39) 

(i) ववसबन्न प्रकाय की डटेा स्रक्चर का वगीकयण कीजजए तथा उनके 
अनुप्रमोगों का वववयण दीजजए। 

Classify different types of data structures and describe their 

applications. 

(04) 
 

(ii) भजयसॉटय (Merge Sort) की प्रक्रिमा को उदाहयण सर्हत सभझाइए। 
Explain the process of Merge Sort with an example. 

(iii) Explain the process of expression evaluation using Stack and 

Queue. 

 स्ट्टैक (Stack) औय क्मू (Queue) के उऩमोग से एक्सपे्रशन इवैल्मूएशन 
 की प्रक्रिमा सभझाइए। 
(iv) फाइनयी सचय री (Binary Search Tree) की स्ट्रक्चय कां स्ट्रक्शन ऑऩयेशन्स 

(Insertion, Deletion, Searching) सभझाइए। 

Explain the structure, construction, and operations 
(Insertion, Deletion, Searching) of a Binary Search Tree. 

(v) ग्राप (Graph) क्मा है? इसके प्रकायों को उदाहयण सर्हत सभझाइए तथा 
डीएपएस (DFS) औय फीएपएस (BFS) का तुरनात्भक अध्ममन कीजजए। 
What is a Graph? Explain its types with examples and compare 
DFS and BFS. 

---000--- 
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uksV % lHkh iz’u gy djuk vfuok;Z gSA iz’u ds le{k vad ,oa 'kCn lhek fufnZ"V gSA  

Note:  Attempt all questions. Scheme of questions and marks are indicated against the 

questions. 

Section-A 
1-oLrqfu"B iz’u&fn;s x;s 12 iz’uksa esa ls fdUgha 10 iz’uksa ds mÙkj nhft,A  

Objective type questions Attempt any 10 questions out of 12 given below.  

        (1 x 10 = 10) 

(i) ,d lrr vfefØ;k Js.kh esa] yxkrkj cnyko gksrk gS & 

¼v½ flQZ lajpuk    ¼c½ flQZ fØLVy lajpuk 

¼l½ lajpuk vkSj fØLVy lajpuk nksuksa ¼n½ mijksä esa ls dksbZ ugha 

In a continuous reaction series, there is a continuous change in -  

 (a) Composition only    

 (b) Crystal structure only  

(c) Both composition and crystal structure      

(d) None of the above  

(ii) dqN lk;ukbZV esa QsYMLiklZ dh lekukarj O;oLFkk ls cuus okyh cukoV dks bl çdkj 

crk;k x;k gS & 

 ¼v½ VªSdkbfVd cukoV    ¼c½ VªSdkbV‚bM cukoV  

 ¼l½ VªSdh&vksQkbfVd cukoV   ¼n½ oSfjvksfyfVd cukoV 

The texture formed by the parallel arrangements of feldspars in some 

syenites is described as - 

 (a) Trachytic texture    (b) Trachytoid texture  

(c) Trachy-ophitic texture  (d) Variolitic texture 

(iii) fuEufyf[kr esa ls dkSu lk ,d vuuqLrjh vkXus; vUrosZ/k dk mnkgj.k gS\ 

 ¼av½ ySdksfyFk     ¼c½ yksiksfyFk 

 ¼l½ fcLefyFk     ¼n½ ØksuksfyFk 

Which of the following is an example of a discordant igneous 

intrusion?  

 (a) Laccolith     (b) Lopolith  

(c) Bysmalith     (d) Cnonolith  

(iv) fuEufyf[kr esa ls dkSu lh 'kSy vlkekU; :i ls de Hkwrkih; Áo.krk ds rgr curh 

gSa\ 

 ¼va½ Cyw f'kLV     ¼c½ xzhu f'kLV 

 ¼l½ ,DykstkbV     ¼n½ ,EQhcksykbV 

 

(02) 
Which of the following rocks are formed under abnormally low 

geothermal gradients ?  

 (a) Blue schists    (b) Green schists  

(c) Eclogites      (d) Amphibolites  

(v) dk;akrfjr 'kSy esa ik, tkus okys ewy [kfutksa vkSj cukoV ds vo'ks"kksa dks bl çdkj 

crk;k x;k gS & 

 ¼av½ iSfyEIlsLV xBu   ¼c½ usekVksCykfLVd xBu 

 ¼l½ ysfiMksCykfLVd xBu   ¼n½ MsdqlsV xBu 

Relicts of original minerals and textures found in metamorphic rocks 

are described as - 

 (a) Palimpsest texture    (b) Nematoblastic texture 

(c) Lepidoblastic texture  (d) Decussate texture 

(vi) ,slk dgk tkrk gS fd rjy inkFkksaZ ds vkil esa u ?kqyus ds dkj.k ------------------- ds dbZ 

fu{ksi cus gSaA 

Liquid immiscibility is said to have given rise to many deposits                  

of ................... 

(vii) yksiksfyFk dk vkdkj -------------------- gksrk gSA 

Lopolith exhibits ....................shape.  

(viii) rkih; dk;karj.k ds dkj.k ------------ esa cnyko gksrk gSA 

Thermal metamorphism leads to change in ............ 

(ix) ikbj‚Dlhu tks fd pkuksZdkbV Js.kh ls lacaf/kr 'kSy dh fo'ks"krk gS] ------------------------- gSA 

The pyroxene which is characteristics of the rocks belonging to 

charnockite series is .........................  

(x) uhys f'kLV vxzHkkx esa funkukRed [kfut ------------------------ gSA 

The diagnostic mineral in the blue schist facies is ........................ 

(xi) ,uksFkksZlkbV QsfYld gksrk gSA           ¼lR;@vlR;½ 

Anorthosites are felsic.             (True/False)   

(xii) laLi'kZ dk;karj.k ds Qslht esa] tks lcls t~;knk rkieku vkSj lcls de ncko dks 

fn[kkrk gS] og gS ikbjksDlhu&g‚uZQsYl QslhtA        ¼lR;@vlR;½ 

Among the facies of contact metamorphism, the one which represents 

the highest temperature and lowest pressure is pyroxene-hornfels 

facies.                (True/False)  

Section-B 
 

2-vfry?kq mÙkjh; iz’u ¼’kCn lhek 70&100 'kCn½ fn;s x;s ikWap iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

 Very Short answer type questions (word limit – 70-100 words) Attempt any Three 

questions out of Five given below.               (03 x 03= 09) 

(i) eSXusfVd fMQjsaf'k,'ku ls D;k le>rs gSa\ 

What do you understand by magnetic differentiation ?  



(03) 

(ii) eSXek la?kVu ij ,d laf{kIr fVIi.kh fy[ksaA 

Write a short note on magma composition.  

(iii) ACF vkjs[k vkSj muds egRo ds ckjs esa ppkZ djsaA 

Discuss about ACF diagram and their significance.  

(iv) is;MZ esVke‚fQZd csYV ds ckjs esa ppkZ djsaA 

Discuss about the paired metamorphic belt.  

(v) laLi'kZ dk;kUrj.k ds ckjs esa la{ksi esa crk,aA 

Explain briefly about contact metamorphism.  

Section-C 
    

3-y?kq mRRkjh; iz’u ¼’kCn lhek 200&250 'kCn½ fn;s x;s ikWap iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

Short answer type questions (word limit – 200-250 words) Attempt any Three questions 

out of Five given below.        (06 x 03= 18) 

(i) ,YckbV&,uksFkkZbV flLVe ds fØLVyhdj.k ij ppkZ djsaA 

Discuss the crystallisation of Albite-Anorthite system.  

(ii) xzsukbV 'kSy dh 'kSydh vkSj cuus ds rjhds ij ppkZ djsaA 

Discuss the petrography and mode of occurrence of granitic rock.  

(iii) fofHkUu çdkj dh dk;kUrfjr lajpuk ds ckjs esa crk,aA 

Explain about the different type of metamorphic structure.  

(iv) Áxkeh dk;karj.k ds tksu dk o.kZu djsaA 

Describe the zone of progressive metamorphism.  

(v) pkuksZdkbV dh mRifÙk ij ,d laf{kIr fVIi.kh fy[ksaA 

Write a short note on origin of charnockite.  

         

Section-D 
4-nh?kksZÙkjh; iz’u ¼’kCn lhek 500&600 'kCn½ fn;s x;s ik¡p iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

Long answer type questions (word limit – 500&600 words) Attempt any three questions 

out of five given below.                  (11 x 03 = 33) 

(i) ckWosu dh vfHkfØ;k lhjht dks le>k,¡A 

Explain Bowen's Reaction series.  

(ii) vkXus; 'kSy ds :iksa dk o.kZu djsaA 

Describe forms of Igneous rocks.  

(iii) dk;karfjr 'kSy dh xBu dk o.kZu djsaA 

Describe texture of metamorphic rocks.  

(iv) v'kq) pwuk iRFkj ds rkih; dk;kUrj.k ds ckjs esa crk,¡A 

Give an account on thermal metamorphism of impure limestone.  

(v) vkXus; 'kSy ds IUGS oxhZdj.k ds ckjs esa ppkZ djsaA 

Discuss about the IUGS classification of Igneous rock.  
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SEMESTER-III 

B.Sc. 
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Time : 3 Hours                M.M. : 80 

uksV % lHkh iz’u gy djuk vfuok;Z gSA iz’u ds le{k vad ,oa 'kCn lhek fufnZ"V gSA  

Note:  Attempt all questions. Scheme of questions and marks are indicated against the 

questions. 

Section-A 

 
1-oLrqfu"B iz’u&fn;s x;s 10 iz’uksa esa ls fdUgha 08 iz’uksa ds mÙkj nhft,A  

Objective type questions Attempt any 08 questions out of 10 given below.  

        (01 x 08= 08) 

(i) xzsukbV--------------- Ádkj dh 'kSy gSA  
 ¼v½ volknh      ¼c½ vkXus;  

 ¼l½ dk;kUrfjr      ¼n½ mijksDr ugha 

 Granite is a …………. type of rock? 

(a) Sedimentary  (b) Igneous  

(c) Metamorphic  (d) None of these  

(ii) Lecocratic 'kCn dk Á;ksx fd;k tkrk gS &  
 ¼v½ gYds o.kZ ds fy,  ¼c½ xgjk o.kZ ds fy, 

 ¼l½ LysVh o.kZ ds fy,  ¼n½ mijksDr ugha 

 Lecocratic Term is use in ……….  

(a) For light colour  (b) For dark colour 

(c) For gray colour  (d) None of these 

(iii) pwuk iRFkj dk dk;karfjr :i ------------------gSA  
 ¼v½ laxejej   ¼c½ dk;kUrfjr 

 ¼l½ vkXus;   ¼n½ volknh  

 The metamorphic form of limestone is......... 

(a) Marble   (b) Metamorphic 

(c) Igneous   (d) Sedimentary 

(iv) cyqvk iRFkj dk dk;kUrj.k gksrk gSA  
 ¼v½ uhl esa   ¼c½ DokV~ZtkbV esa 

 ¼l½ xzsQkbV esa   ¼n½ laxjej esa 

 Metamorphism of sandstone occurs- 

(a) In Gneiss   (b) In Quantzite 

(c) In graphic   (d) In Marble 

 

 

 

(02) 

  

(v) Mkbd ,d ---------------- vkXus; :i gSA  

 Dyck is a ……….. form of igneous. 

(vi) volknh d.kksa esa lcls eghu d.k ---------------- dgykrk gSA   

The fine particle among the sedimentary particles is called…….. 

(vii) xksy d.k okys volknh 'kSy ----------------- dgykrs gSaA  

Sedimentary rocks having rounded grains are called ……….  

(viii) Áokgh lajpuk ----------------- 'kSy esa ik;h tkrh gSA 

 Flow structure found in ………. 

(ix) dkaXyksejsV ,d eghu nkus okyh volknh 'kSy gSA      ¼lR;@vlR;½ 

Conglomerate is a fine grain sedimentary rocks.     (True/False) 

(x) MksyksekbV dka;karfjr 'kSy dk Ádkj gSA      ¼lR;@vlR;½ 

Dolomite is a type of metamorphic rock.     (True/False) 

 

Section-B 

 
 

2-vfry?kq mÙkjh; iz’u ¼’kCn lhek 70&100 'kCn½ fn;s x;s ikWap iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

 Very Short answer type questions (word limit – 70-100 words) Attempt any Three 

questions out of Five given below.  

                (04 x 03= 12)  

(i) vledf.kd xBu dks fyf[k,A  

Write Inequigranular texture. 

(ii) xyu Økafrd fcUnq D;k gS\  

What is Eutectic point?  

(iii) eSXek dks ifjHkkf"kr dhft;sA  

Define magma. 

(iv) volknh d.k foU;kl dks fyf[k,A  

Write down the sedimentary particle arrangement. 

(v) f'kLVkHk lajpuk dks fyf[k,A  

Write the Schistose structure. 

 

Section-C 
    

3-y?kq mRRkjh; iz’u ¼’kCn lhek 200&250 'kCn½ fn;s x;s ikWap iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

Short answer type questions (word limit – 200-250 words) Attempt any Three 

questions out of Five given below.      

          (07 x 03= 21) 

(i) cksosu dh vfHkfØ;k ekyk ij fVIi.kh fyf[k;sA 

Write notes on Bowen's Reaction Series.  

 



(03) 

 

(ii) {kkjh; vkXus; 'kSy ij ppkZ dhft;sA  

Discuss on an basic igneous rock. 

(iii) vXus; 'kSy ds foHksnu dh fØ;k dks le>kb;sA  

Explain the differentiation process of igneous rock. 

(iv) dk;kUrj.k Js.kh dks le>kb;sA  

Explain the metamorphic series. 

(v) volknksa lajpukvksa dks fyf[k;sA  

Write the Sedimentary structures.      
 

         

Section-D 
 

 

4-nh?kksZÙkjh; iz’u ¼’kCn lhek 500&600 'kCn½ fn;s x;s ik¡p iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

Long answer type questions (word limit – 500&600 words) Attempt any three 

questions out of five given below.  

         (13 x 03 = 39)  

(i) f=?kVdh; eSXek ds fØLVy.k dks le>kb;sA  

Explain the crystallization of three component magma.  

(ii) dk;kUrfjr 'kSyksa dh lajpuk dk o.kZu dhft;sA 

Describe the structure of metamorphic rock.  

(iii) volknh 'kSy ds xBu dk o.kZu dhft;sA  

Describe the texture of Sedimentary rock. 

(iv) volknh 'kSy ds fu{ksi.k ÁfØ;k dks le>kb;sA  

Explain the deposition process of sedimentary rock. 

(v) vkXus; 'kSyksa ds :i dks lfp= le>kb;sA  

Explain forms of igneous rock with diagram. 
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uksV % lHkh iz’u gy djuk vfuok;Z gSA iz’u ds le{k vad ,oa 'kCn lhek fufnZ"V gSA  

Note:  Attempt all questions. Scheme of questions and marks are indicated against the 

questions. 

Section-A 

 
1-oLrqfu"B iz’u&fn;s x;s 12 iz’uksa esa ls fdUgha 10 iz’uksa ds mÙkj nhft,A  

Objective type questions Attempt any 10 questions out of 12 given below.  

        (1 x 10 = 10) 

(i) dkSu lk m"ekxfrdh; ÁØe fLFkj vk;ru ij gksrk gS\  
 ¼v½ lenkch;      ¼c½ lerkih; 

 ¼l½ levk;uh;      ¼n½ :)ks"e 

 Which thermodynamic process occurs at constant volume? 

(a) Isobaric    (b) Isothermal 

(c) Isochoric   (d) Adiabatic  

(ii) m"ekxfrdh foHko fdrus Ádkj ds gksrs gS\  
 ¼v½ 6    ¼c½ 4 

 ¼l½ 2    ¼n½ 8 

 How many types of thermodynamic potentials? 

(a) 6    (b) 4 

(c) 2    (d) 8 

(iii) m"ekxfrdh; ds fdrus fu;e gS\  
 ¼v½ 6    ¼c½ 5 

 ¼l½ 4    ¼n½ 3 

 How many thermodynamics laws? 

(a) 6    (b) 5 

(c) 4    (d) 3 

(iv) m"ekxfrdh; dk 'kwU;ok¡ fu;e D;k LFkkfir djrk gS\   
 ¼v½ mtkZ laj{k.k dk fu;e  ¼c½ ,.VªkWih dh vfHk/kkj.kk 

 ¼l½ rki dh vfHk/kkj.kk  ¼n½ mijksDr esa ls dksbZ ughaA 

 What does the zeroth law of  thermodynamics establish? 

(a) The law of conservation of energy  

(b) The concept of entropy 

(c) The concept of temperature   

(d) None of the above 

(02) 

  

(v) ije 'kwU; rkieku ij ,.VªkWih dk eku gksrk gS &  
 ¼v½ vf/kdre   ¼c½ 'kwU; 

 ¼l½      ¼n½ mijksDr esa ls dksbZ ughaA 

 The value of entropy at absolute zero temperature is- 

(a) Maximum   (b) Zero 

(c)      (d) None of the above 

(vi) H=U+…………… 

(vii) Cv-Cp=…………..   

(viii) ,.VªkWih dh vfHk/kkj.kk m"ekxfrdh; ds ------------------ fu;e ij vk/kkfjr gSA  

The concept of entropy is based an …….law of thermodynamics.  

(ix) m"ekxfrdh; esa ------------------- eSDlosy lEca/k gksrs gSA 

 There are…………Maxwell's relations in thermodynamics.  

(x) vkn'kZ xSl ds fy, twy&FkkWelu xq.kkad dk eku vuUr gksrk gSA    ¼lR;@vlR;½ 

The Joule-Thomson coefficient for an ideal gas is infinite.   

            (True/False) 

(xi) xSlksa esa ------------------ Ádkj ds vfHkxeu ifj?kVuk,¡ gksrh gSA    ¼lR;@vlR;½ 

 There are ……types of transport phenomena in gases.  (True/False) 

(xii) og m"ekxfrdh; jkf'k tks fdlh fudk; esa vO;oLFkk dh dksfV dks Ánf'kZr djrk gS 

mls fxCl eqDr mtkZ dgrs gSA         ¼lR;@vlR;½ 

 The thermodynamic quantity that expresses the degree of disorder in 

 a system is known as Gibb's free energy.      (True/False) 

 

Section-B 
 

2-vfr y?kqÙkjh; iz’u ¼’kCn lhek 70&100 'kCn½ fn;s x;s ikWap iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

 Very Short answer type questions (word limit – 70-100 words) Attempt any Three 

questions out of Five given below.  

                 (03 x 03= 09) 

(i) m"ekxfrdh; ds 'kwU;ok¡ dk fu;e fyf[k,A  

Write the zeroth law of thermodynamics.  

(ii) bUFkkWYih dks ifjHkkf"kr dhft,A  

Define an enthalpy.  

(iii) mtkZ dk lefoHkktu ds fu;e dks fyf[k,A  

Write the law of equipartition of energy.   

(iv) mtkZ ?kuRo dh vfHk/kkj.kk dks fyf[k,A  

Write the concept of energy density. 

(v) twy FkkWelu ÁHkko D;k gksrk gS\  

What is Joule-Thomson effect? 



(03) 

 

 

Section-C 
    

3-y?kq mRRkjh; iz’u ¼’kCn lhek 200&250 'kCn½ fn;s x;s ikWap iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

Short answer type questions (word limit – 200-250 words) Attempt any Three 

questions out of Five given below.      (06 x 03= 18) 

(i) lkaf[;dh; HkkSfrdh ¼;kaf=dh½ ds {ks= esa ,l-,u-cksl ds ;ksxnku dks fyf[k,A 

Write the contribution of S.N. Bose in the field of statistical 

mechanics.   

(ii) :)ks"e fopqacdu }kjk 'khryu ij laf{kIr fVIi.kh fyf[k,A  

Write short notes on cooling by adiabatic demagnitization.  

(iii) ,UVªkWih dks ifjHkkf"kr dhft,A ,UVªkWih&rki Mk;xzke dks Hkh le>kb;sA  

Define an entropy. Also, explain the entropy-temperature diagram. 

(iv) mRØe.kh; rFkk vuqRØe.kh; ÁØe dks mnkgj.k ds lkFk le>kb;sA  

Explain the reversible and irreversible processes with examples. 

(v) LVhQsu&cksYVteSu fu;e ls U;wVu ds 'khryu dk fu;e ÁkIr dhft,A  

Obtain the Newton's law of cooling from Stefan-Boltzman's law.  
         

Section-D 
4-nh?kksZÙkjh; iz’u ¼’kCn lhek 500&600 'kCn½ fn;s x;s ik¡p iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

Long answer type questions (word limit – 500&600 words) Attempt any three 

questions out of five given below.         (11 x 03 = 33)  

(i) dkuksZ ds Áes; dk dFku fyf[k, rFkk bls fl) dhft,A 

State and prove Carnot's  Theorem. 

(ii) Tds lehdj.k dk fuxeu dhft,A  

Derive the Tds equation. 

(iii) IySad ds fu;e ls foul ds foLFkkiu fu;e rFkk jsys&thUl ds fu;e dks O;qRi™k 

dhft,A  

Deduce the Wein's distribution law and Rayleigh-Jeans law from 

Planck's law.  

(iv) vkn'kZ xSl esa pkyksa ds eSDlosy dk forj.k fu;e ds vk/kkj ij vkSlr pky] 

oxZ&ek/; ewy pky rFkk Ákf;dre pky ds chp lEca/k LFkkfir dhft,A  

Establish the relation between mean, rms and most probable speed 

values on the basis of Maxwellian distribution of speed in an ideal 

gas. 

(v) dykfl;l DysijkWu lehdj.k dk fuxeu dhft,A  

Derive the Clausius-Clapeyron Equation.  

&&&000&&& 

 



UGS-253307 

Autonomous Examination DEC-2025 

SEMESTER-III 

B.Sc.  

Paper – DSC:Zoology (Diversity of Invertebrates) 
Time : 3 Hours            M.M. : 70 

Note:  Attempt all questions. Scheme of questions and marks are indicated against the 

questions. 

Section-A 

 

Objective type questions Attempt any 10 questions out of 12 given below.  

                 (1 x 10 = 10) 

(i) lhfydk dh LihD;wy esa ik;h tkrh gS & 
 ¼v½ xzsfUV;k    ¼c½ Y;wihdkslksysfu;k esa 

 ¼l½ lkbdu    ¼n½ gkbZyksuhek esa 

 The Specula of silica are found in - 

(a) Grantia     (b) Leucosolenia  

(c) Sycon     (d) Hylonema  

(ii) vkscsfy;k fdl Qkbye ls lacaf/kr gS \ 
 ¼v½ ,uhfgMk    ¼c½ IysfrgsfYeUFkhl  

 ¼l½ fuMsfj;k     ¼n½ ,uhfyMk  

 Obelia belongs to which phylum ?  

(a) Porifera     (b) Platy helminthes  

(c) Cnidaria     (d) Annelid 

(iii) dspq;s esa frQyks lksy lacaf/kr gS &  
 ¼v½ 'olu    ¼c½ mRltZu  

 ¼l½ vo'kks"k.k    ¼n½ tuu 

 The Typhlo sole in earthworm is related to - 

(a) Respiration    (b) Excretion  

(c) Obsorption    (d) Reproduction  

(iv) euhxk eNyh esa LVsVksflLV ik;k tkrk gS &  
 ¼v½ ,UVhU;wy ds izhdksDlk esa  ¼c½ ,uVhuk ds dksDlk esa 

 ¼l½ ,UVhU;wy ds dksDlk esa   ¼n½ esfUMoy ds dksDlk esa 

 Statocyst of prown is found in the - 

(a) Pre coxa of Antennule   (b) Coxa of Antenna  

(c) Coxa of Antennule   (d) Coxa of Mandibe  

 

 

(02) 

(v) ikbyk esa vkWLQsjsfM;e ds dk;Z gSA  
 ¼v½ izdk'k ds igpku   ¼c½ rkieku dh igpku 

 ¼l½ ikuh ds jlk;fud DokfyVh ijh{k.k  ¼n½ lquus esa lgk;d  

 What is the function of the ospharadium in pila ?  

(a) To detect light     (b) To detect temperature  

(c) To test the chemical qualities of water  ( d) To help in hearing  

(vi) iSjkfef'k;e esa ------------------vaxd vkWLeksjsxqys'ku ds fy;s mi;ksx gksrk gSA  

 ............... organele are use for osmoregulation in paramecium.  

(vii) uky ra= dh mifLFkfr -----------Qkbye dk lajpukRed y{k.k gSA  

 Presence of canal system is the characteristics feature of phylum.......... 

(viii) Liat esa ¶ysftyk ;qDr --------------------dksf'kdk gksrh gSA  

 The flagellated cell in sponge are called............. 

(ix) --------------ÁksVkstksvk ds dkj.k vÝhdu funzkyq jksx gksrk gSA  

 ..............protozoan causes African sleeping sickness.  

(x) vkscsfy;k esa ---------------ykokZ voLFkk esa ik;k tkrk gSA  

 Larval stage of Obelia is ................  

(xi) VksdksQksj ykokZ Dykl iksyhdhVk vkSj vkdhZ,fVfyMk esa ik;k tkrk gSA ¼lR;@vlR;½ 

 Trochophor larva found in class polychacta and archannilida.  

        (True/False) 

(xii) bdkbuksMesZVk esa ty ifjogu ra= dk izkjafHkd dk;Z pyu] Hkkstu rFkk 'olu gSA  
                  ¼lR;@vlR;½ 

Locomotion, feeding and respiration is the primary function of the 

water vascular system in echnodermata.         (True/False) 

Section-B 

 
 

 Very Short answer type questions (word limit – 70-100 words) Attempt any three 

questions out of five given below.  

              (3 x 3 = 09) 

(i) rkjk eNyh esa eS.MªhiksjkbV] V~;wc QhV vkSj VhMesUl ckWMh dk D;k dk;Z gS \ 

Write the function of mandriporite, tube feet and Tiedmann's bodies in 

star fish.  

(ii) >haxk eNyh esa LVsVksflLV ds dk;Z dks fyf[k,A 

Write the function of statocyst in prown ? 

 



(03) 

(iii) iSjkehf'k;e esa izpyu vax dk o.kZu dhft,A  

Describe the locomotory organ in paramecium ? 

(iv) yhoj ¶yd ds ijthoh vuqdwyu ij laf{kIr fVIi.kh fyf[k,A  

Write short note on parasitic adaptation in liver fluke ?  

(v) vkscsfy;k esa ih<+h ,dkUrj.k dh foospuk dhft,A  

Discuss the alternation of generation in Obela ?  

 

Section-C 
    

Short answer type questions (word limit – 200-250 words) Attempt any Three questions 

out of Five given below.                (6 x 3 = 18) 

(i) iSjkfef'k;e esa la;qXeu dks le>kb;s \ 

Explain the conjugation in paramecium ?  

(ii) Qsf'k;ksyk esa tuura= dh jpuk dk ukekafdr fp= cukb;sA  

Draw the well labelled diagram of reproductive organ in fasciola ?  

(iii) esM`;wlk iksfyi ls vf/kd fodflr gS] le>kb;sA  

Medusa is more advance than polip explain it.  

(iv) lhysUVªsVk ds oxhZdj.k dks foLrkj ls fyf[k,A  

Write in detail the classification of coelenterata.  

(v) dsapqvk esa usÝhfM;k ds izdkj dk o.kZu dhft,A usÝhfM;k dk lajpuk dk fp= cukb;sA  

Describe the types of nepridia in earth worm. Draw the structure of 

nephridia.  

         

Section-D 

Long answer type questions (word limit –  words) Attempt any three 

questions out of five given below.                 (11 x 3 = 33) 

(i) iksjhQsjk esa uky ra= ij fuca/k fyf[k,A  

Write an essay on canal system in Porifera ?  

(ii) ikbyk esa jDr ifjlapj.k ra= dk o.kZu dhft,A  

Describe the blood vascular system in Pila.  

(iii) rkjk eNyh esa ty ifjogu ra= dk o.kZu dhft,A  

Describe the water vascular system in star fish.  

(iv) cSysuksXyklsl esa ifjo/kZu dk o.kZu dhft,A  

Describe the development of Balanoglossus ?  

(v) >haxk eNyh esa ikpu ra= dks le>kb;sA  

 Explain the digestive system in Prown ? 
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uksV % lHkh iz’u gy djuk vfuok;Z gSA iz’u ds le{k vad ,oa 'kCn lhek fufnZ"V gSA  

Note:  Attempt all questions. Scheme of questions and marks are indicated against the 

questions. 

Section-A 
1-oLrqfu"B iz’u&fn;s x;s 12 iz’uksa esa ls fdUgha 10 iz’uksa ds mÙkj nhft,A  

Objective type questions Attempt any 10 questions out of 12 given below.  

        (1 x 10 = 10) 

(i) fuEufyf[kr esa ls dkSu lk v&uohuhdj.kh; lalk/ku gS %&  
 ¼v½ lkSj ÅtkZ      ¼c½ iou ÅtkZ 

 ¼l½ dks;yk      ¼n½ ou 

 Which of the following is a non renewable resource : - 

(a) Solar energy    (b) Wind energy 

(c) Coal   (d) Forest  

(ii) thoksa ds fofHk™krk vkSj fofHk™ku dks dgrs gS %&  
 ¼v½ ikWiwys'ku   ¼c½ ck;ksMkbojflVh 

 ¼l½ bdksflLVe   ¼n½ bdksykWth 

 The variation and variability of life is called :- 

(a) Population   (b) Biodiversity 

(c) Ecosystem   (d) Ecology 

(iii) tSo vUos"k.k dk vFkZ gS %&  
 ¼v½ ouks dh dVkbZ  ¼c½ tSfod lalk/ku dk [kkst 

 ¼l½ e`nk vijnu   ¼n½ ty laj{k.k 

 Bioprospecting does mean :- 

(a) Deforestration  (b) Discovery of Bio-Resources 

(c) Soil Erosion   (d) Water Conservation 

(iv) tSo fofo/krk laf/k ij gLrk{kj dc gqvk\  
 ¼v½ 1985   ¼c½ 1992 

 ¼l½ 2001   ¼n½ 2010 

 The treaty of Biodiversity was signature in the year of :- 

(a) 1985   (b) 1992 

(c) 2001   (d) 2010 

(v) Ñf"k dh loksZÙke fof/k gS %&  
 ¼v½ ,dy Qly   ¼c½ moZjd dk mi;ksx 

 ¼l½ tSfod [ksrh   ¼n½ 'kq"d [ksrh 

 

(02) 

 Best method of Agriculture is : - 

(a) Single Crop   (b) Fertilizer use 

(c) Organic farming   (d) Dry Farming 

(vi) feêh dh gkfu ---------------- dgykrk gSA  

 Loss of soil is called…………… 

(vii) NÙkhlx<+ ds ou dk eq[; o`{k ------------------- gSA   

Chhattisgarh forest has …………. Dominant tree.  

(viii) Hkwfe ds -----------------Áfrlr Hkkx ij ty gSA  

Water is present on……….percent of land.   

(ix) iou ÅtkZ ls ---------------- curk gSA  

Wind energy is used to produce…………  

(x) dks;yk ,d  vuohuhdj.kh; lalk/ku gSA        ¼lR;@vlR;½ 

Coal is a non renewable Resources.                      (True/False) 

(xi) HkkSxksfyd lwpuk ra= ls lalk/kuksa ds ekufp=.k vkSj ewY;kadu gksrk gSA ¼lR;@vlR;½ 

 Geographical information system helps in mapping and evaluation of 

 Resources.             (True/False) 

(xii) ouksa ds dVkbZ ls i;kZoj.k 'kq) gksrk gSA        ¼lR;@vlR;½ 

 Deforestation results an environmental purification.        (True/False) 

 

Section-B 

 
 

2-vfr y?kqÙkjh; iz’u ¼’kCn lhek 70&100 'kCn½ fn;s x;s ikWap iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

 Very Short answer type questions (word limit – 70-100 words) Attempt any Three 

questions out of Five given below.  

                 (03 x 03= 09) 

(i) ÁkÑfrd lalk/ku dh ifjHkk"kk fyf[k,A  

Write a definition of natural resources.  

(ii) tSo lalk/ku dh ifjHkk"kk fyf[k,A   

Write a definition of Biodiversity.  

(iii) e`nk vijnu dh ifjHkk"kk fyf[k,A  

Write a definition of Soil Erosion. 

(iv) iou ÅtkZ dh ifjHkk"kk fyf[k,A  

Write a definition of Wind Energy. 

(v) ou lalk/ku dh ifjHkk"kk fyf[k,A  

Write a definition of Forest Resource. 

 

 

 



(03) 

 

 

Section-C 
    

3-y?kq mRRkjh; iz’u ¼’kCn lhek 200&250 'kCn½ fn;s x;s ikWap iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

Short answer type questions (word limit – 200-250 words) Attempt any Three 

questions out of Five given below.      

           (06 x 03= 18) 

(i) tyh; ifjfLFkrh; ra= ij fVIi.kh fyf[k,A 

Write a note on aquatic ecosystem.  

(ii) e`nk vijnu o e:LFkyhdj.k ij fVIi.kh fyf[k,A  

Write a note on soil erosion and desertification.  

(iii) ou ifjfLFkrdh; ra= ij fVIi.kh fyf[k,A  

Write a note on forest ecosystem.  

(iv) ty Áca/ku ij fVIi.kh fyf[k,A  

Write a note on water management.  

(v) uohuhdj.kh; lalk/ku ij fVIi.kh fyf[k,A  

Write a note on renewable resources.  
           

         

Section-D 
 

 

4-nh?kksZÙkjh; iz’u ¼’kCn lhek 500&600 'kCn½ fn;s x;s ik¡p iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj nhft,A  

Long answer type questions (word limit – 500&600 words) Attempt any three 

questions out of five given below.  

         (11 x 03 = 33)  

(i) ou ls ÁkIr gksus okys mRiknksa dk o.kZu dhft,A 

Describe forest products.   

(ii) HkkSxksfyd lwpuk ra= dk o.kZu dhft,A  

Describe Geographical information system. 

(iii) ÁkÑfrd lalk/kuksa dk laj{k.k ij ,d fucU/k fyf[k,A  

Write an essay on conservation of natural resources.   

(iv) uohuhdj.kh; vkSj v&uohuhdj.kh; ÅtkZ Jksr dk o.kZu dhft,A  

Describe Renewable and non-renewable energy sources.  

(v) tSo fofo/krk ds laj{k.k ds mik;ksa dk o.kZu dhft,A   

Describe the method of conservation of Biodiversity.  

&&&000&&& 
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B.Sc.   

Paper – DSE : Chemistry- (Basic Analytical Chemistry) 
Time : 3 Hours            M.M. : 70 

Note:  Attempt all questions. Scheme of questions and marks are indicated against the 

questions. 

Section-A 

 

Objective type questions Attempt any 10 questions out of 12 given below.  

            (1 x 10 = 10) 

(i) fuEufyf[kr esa ls dkSu lh ;a=h; fof/k ugha gS & 
 ¼v½ foHkoferh;    ¼c½ o.kZferh; 

 ¼l½ pkydrkferh;    ¼n½ vo{ksi.k vuqekiu  

 Which of the following is not as an instrumental method.  

(a) Potentiometric    (b) Colorimetric  

(c) Conductometric     (d) Precipitation titration  

(ii) fo'ys"k.kkRed MsVk dk 'kq)rk dks lcls vPNh rjg ls O;Dr fd;k tkrk gS & 
 ¼v½ ek/;eku     ¼c½ ekud fopyu  

 ¼l½ fujis{k =qfV;ksa    ¼n½ fo'okl varjky  

 Precession of analytical data best expressed by :  

(a) Mean value    (b) Standard deviation  

(c) Absolute errors    (d) Confidence interval  

(iii) ekud mipkj dk eq[; mn~ns'; gS & 
 ¼v½ uewus dh jklk;fud izd`fr dks cnyuk 

 ¼c½ lVhd fo'ys"k.k ds fy, uewuk rS;kj djuk 

 ¼l½ va'kkadu dh vko';drk dks lekIr djuk     

 ¼n½ uewus dk vkdkj de djuk  

 The main objectives of sample treatment is : 

(a) Change the chemical nature of the sample.     

(b) Prepare the sample for accurate analysis.  

(c) Eliminate the need of calibration      

(d) Reduce the sample size.  

(iv) laiw.kZ inkFkZ dk izfrfuf/kRo djus ds fy, mlds ,d Hkkx dk p;u djus dh izfØ; 

dgykrh gS %  
 ¼v½ uewuk mipkj     ¼c½ uewukdj.k  

 ¼l½ va'kkadu    ¼n½ ruqdj.k  

(02)

 The process of selecting a portion of material to represent the whole is 

called :  

(a) Sample treatment    (b) Sampling  

(c) Calibration    (d) Dilution  

(v) ftl foy;u dh lkUnzrk Bhd&Bhd Kkr gks mls dgrs gSa & 

 ¼v½ ekud foy;u    ¼c½ ijh{k.k foy;u  

 ¼l½ vizKkr foy;u   ¼n½ cQj foy;u 

 The solutions whose concentration is accurately known is called : 

(a) Standard solution    (b) Test solution  

(c) Unknown solution   (d) Buffer solution  

(vi) fuEufyf[kr esa ls dkSu&lh Ákphu fo'ys"k.kkRed fof/k gS & 

 ¼v½ HkkjkRed fo'ys"k.k    ¼c½ ijek.kq vo'kks"k.k LisDVªksLdksih  

 ¼l½ xSl ØkseSVksxzkQh   ¼n½ nzO;eku LisDVªksLdksih 

 Which of the following is a classical analytical method.  

(a) Gravimetric analysis    

(b) Atomic absorption spectroscopy  

(c) Gas chromatography       

(d) Mass spectroscopy  

(vii) vk;ruferh; fo'ys"k.k dks ----------------Hkh dgk tkrk gSA  

 Volumetric analysis is also known as ................  

(viii) vEy vkSj {kkj dks feykdj vuqekiu dks ----------------------dgrs gSA  

 Titration involving an acid and a base are called..............  

(ix) vuqeku vkerkSj------------------------esa fd;k tkrk gSA  

 The titration is usually carried out in ............  

(x) ek=kRed fo'ys"k.k fdlh fn;s x;s uewus esa fo'ks"k ?kVd dh ek=k fu/kkZfjr djrk gSA 

       ¼lR;@vlR;½ 

 Quantitative analysis is one which is used for separating out the 

specific constituent from a mixture / sample.  (True/False)  

(xi) ;g la;kstd v.kqvksa dh igpku eq[; :i ls ek=kRed fof/k }kjk igpkuk tk ldrk gSA 

            ¼lR;@vlR;½ 

 Covalent molecules can be identified using quantitative method.  

        (True/False) 

(xii) D;k fdlh inkFkZ ds lHkh uewuksa dks vyx&vyx HkkSfrd xq.k gksrs gSaA ¼lR;@vlR;½ 

Do all samples of a substance have different physical properties.  

            (True/False) 



 (03)

Section-B 
 

 Very Short answer type questions (word limit – 70-100 words) Attempt any three 

questions out of five given below.  

              (3 x 3 = 09) 

(i) lVhdrk vkSj ifj'kq)rk esa eq[; vUrj mnkgj.k lfgr Li"V djsa \ 

What is main differences in between accuracy and precision ? Explain 

with example ? 

(ii) uewukdj.k D;k gS \ izfrfuf/k uewus ds fy, ekinaM D;k gS \ 

What is sampling ? What are criteria for representative sample ? 

(iii) vk;ruferh; fo'ys"k.k dk lkekU; fl)kUr D;k gS \ v;keh; fo'ys"k.k fdrus izdkj ds 

gksrs gSa \ 

What is general principle of volumetric analysis ? Discuss its types ?  

(iv) ek=kRed fo'ys"k.k ds lkekU; fl)kUr vkSj 'krsZ fyf[k,A  

Describe general principles and conditions of gravimetric analysis ?  

(v) ukeZyrk rFkk Hkkx Áfr fefy;u dks ifjHkkf"kr dhft,A 

Define Normality and parts per million.  

Section-C 

Short answer type questions (word limit – 200-250 words) Attempt any Three questions 

out of Five given below.                    (6 x 3 = 18) 

(i) xq.kkRed ,oa ek=kRed fo'ys"k.k D;k gS \ mnkgj.k lfgr le>kb,A  

What is qualitative and quantitative analysis ? Explain with example.  

(ii) fuEufyf[kr dh O;k[;k dhft, &  

(a) vkdfLed =qfV;ksa  (b) ekf/;dk    

Explain the following :  

 (a) Random errors  (b) Medium    

(iii) uewuk vkdkj esa fo?kVu ds rjhdksa dh O;k[;k dhft,A  

Explain the method of sample size reduction ?  

(iv) lSEifyax esa tksf[ke ls vki D;k le>rs gSa \ lSaiy esa ?kVd D;k gksrs gSa] O;k[;k 

dhft,A  

What do you mean by hazards in sampling ? What are constituents in 

sample. Explain ?   

(v) izkFkfed ekud inkFkZ vkSj f}rh; ekud inkFkZ D;k gS \ buds eq[; fo'ks"krk,a D;k gSa \  

What is primary and secondary standard substance. Explain its 

characteristics ? What are criteria.  

 

(04) 
 

         

Section-D 
 

 

Long answer type questions (word limit –  words) Attempt any three 

questions out of five given below.               (11 x 3 

= 33) 

(i) vo{ksi.k HkkjkRed fo'ys"k.k ls D;k le>rs gSa \ buds lkekU; fl)kUr D;k gS \ 

vo{ksi.k Hkkjfefr dh izfØ;k la{ksi esa fyf[k,A  

What do you mean by precipitation Gravimetric analysis ? What are its 

general principles ? What are conditions for precipitations ? Write in 

short the process of precipitation gravimetry ?  

(ii) foys;rk D;k gS \ foys;rk dks izHkkfor djus okys dkjdksa dh O;k[;k dhft, \ 

isIVhdj.k D;k gS \ isIVhdj.k ds fy, vko';d 'krsZ D;k gSa \ 

What is solubility ? Explain the factors affecting solubility ? What is 

peptization ? What are essentials copulations for peptization ?  

(iii) fuEu dks foLrkj ls le>kb,& 

¼v½ F-ijh{k.k ¼c½  T-ijh{k.k ¼l½ ;a=or fof/k ds vuqÁ;ksx 

Explain the following in detail- 

(a) F-Test (b) T-Test (c) Application of instrucmental methods 

(iv) uewuk fof/k D;k gS\ rRo fo'ys"k.k ds fy, uewuk fo?kVu fof/k dh O;k[;k djsaA 

What is sampling method? Explain the sample dissolution method for 

elemental analysis.  

(v) fuEu ij fVIi.kh fyf[k,& 
¼v½ lwpd   

¼c½ jsMkWDl vuqekiu  

¼l½ csjh;e dk csjh;e lYQsV ds :i esa Hkkjferh; vkdyuA 

Comment on the following – 

(a) Indicator  

(b) Redox titration 

(c) Estimation of Barium as Barium as Barium Sulphate. 

&&&000&&& 
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Note:  Attempt all questions. Scheme of questions and marks are indicated against the 

questions. 

Section-A 

 

Objective type questions Attempt any 10 questions out of 12 given below.  

            (1 x 10 = 10) 

(i) fo"kk.kq dk vkuqoaf'kd inkFkZ D;k gS \ 

 ¼v½ dsoy DNA    ¼c½ dsoy RNA 

 ¼l½ DNA vkSj RNA nksuks   ¼n½ ;k rks DNA ;k RNA 

 What is the genetic material of virus ? 

(a) DNA    (b) Only RNA 

(c) DNA and RNA both   (d) Either DNA or RNA 

(ii) fuEu esa ls dkSu lk jksx thok.kq tfur jksx gS \  

 ¼v½ Vk;QkbM    ¼c½ AIDS 

 ¼l½ fVVsul     ¼n½ jscht  

 Which of the following disease is caused due to bacteria ? 

(a) Typhoid     (b) AIDS  

(c) Tetanus     (d) Rabies  

(iii) IykTeksfM;e ijohth dh dkSu lh laØke.k voLFkk gS tks ePNj ls euq"; eas lapkfyr 

gksrh gS \  
 ¼v½ esjkstkbV     ¼c½ VªksQkstksbV  

 ¼l½ LiksjkstksbV     ¼n½ eSxsVkslkbV  

 Which stage of plasmodium parasite is the infectious stage that is 

transmitted from mosquito to human?  

(a) Merozoite     (b) Trophozoite  

(c) Sporosoite     (d) Gametocycte  

(iv) flLVhldksZfll jksx fdl ijthoh ds dkj.k gksrk gS \ 

 ¼v½ Vhfu;k lsftusVk   ¼c½ flLVkslksek  

 ¼l½ Vhfu;k lksfy;e    ¼n½ ,Ldsfjl  

 

 

(02)

 Cysticercosis disease is caused by which parasite ?  

(a) Taenia saginata    (b) Schistosoma  

(c) Taenia solium    (d) Ascaris  

(v) fuEufyf[kr esa ls dkSu lk ,Ldsfj;kfll dk y{k.k gS \ 
 ¼v½ nLr     ¼c½ [kk¡lh  

 ¼l½ isVnnZ     ¼n½ mijksDr lHkh  

 Which of the following is/are symptoms of ascariasis ?  

(a) Diarrhea     (b) Caugh  

(c) Abdominal pain.    (d) All of the above  

(vi) fo"kk.kq dk ckg~; izksVhu vkoj.k -----------------dgykrk gSA  

 The outer protein coat of virus is called..............  

(vii) gkFkh ikWo jksx ------------------ijthoh ds dkj.k gksrk gSA  

 Elephantiasis is caused due to ............  

(viii) vÝhdh fVªisukslksfe;kfll dk lcls vke okgd --------------------gSA  

 Most common vector of African trypanosomiasis is ........  

(ix) nkn ,d lkekU; -----------------laØe.k gS tks Ropk] cky o uk[kwuksa dks izHkkfor djrk gSA  

 Ringworm is a common ............. infection that affect skin, hair and 

nails.  

(x) ---------------------- jksx ekbØkscSDVhfj;y V~;wcjdqyksfll ds dkj.k gksrk gSA  

 ......... diseases is caused due to mycobacterium tuberculosis.  

(xi) ,.Vvehck fgLVksfyfVdk dk ifjiDo flLV prq"dsUndh gksrk gSA       ¼lR;@vlR;½ 

 A mature cyst of Entamoeba histolytica is quadrinucleate. (True/False) 

(xii) fo"kk.kq dks ltho o futhZo ds chp dh dM+h ds :i esa tkuk tkrk gSA   ¼lR;@vlR;½ 

Viruses are known as link between the living and non-living.  

                 (True/False) 

Section-B 

 
 

 Very Short answer type questions (word limit – 70-100 words) Attempt any three 

questions out of five given below.  

              (3 x 3 = 09) 

(i) fo"kk.kq ds lkekU; y{k.kksa dks fyf[k,A  

Write general characteristics of virus ? 

(ii) isfuflyhu D;k gS \ bldh [kkst dSls dh xbZ \ 

What is Penicilin ? How it is discovered ?  

 



(03) 

(iii) jksx ds jksxk.kq fl)kar dk laf{kIr o.kZu dhft,A  

Briefly explain germ theory of disease. 

(iv) ,.Vvehck fgLVksfyfVdk ds vdkfjdh dk lfp= o.kZu dhft,A  

Explain the morphology of Entamoeba histolytica with suitable 

diagram.  

(v) gkFkh ik¡o jksx ds y{k.kksa dh ppkZ dhft,A  

Discuss the symptoms of Elephantiasis.  

 

Section-C 
    

Short answer type questions (word limit – 200-250 words) Attempt any Three questions 

out of Five given below.      

         (6 x 3 = 18) 

(i) thok.kq dksf'kdk dh lajpuk dk lfp= o.kZu dhft,A  

Describe structure of bacterial cell with diagram.  

(ii) dksfoM&19 jksx ds dkjd y{k.k ,oa cpko dh foospuk dhft,A  

Discuss the causes, symptoms and prevention of COVID-19 disease.  

(iii) izksVkstksvk esa ijthoh vuqdwyu dks foLrkj iwoZd le>kb,A  

Explain the parasite adaptation in protozoa in detail.  

(iv) fVªisukslkse xSfEc,Ul ds thou pØ dk laf{kIr o.kZu dhft,A  

Briefly describe the life cycle of trypanosoma gambiense.  

(v) cSDØk"Vh ds jksxtudrk ij fyf[k,A  

Write notes on pathogenicity of Wuchereria Banaofti. 

         

Section-D 
 

 

Long answer type questions (word limit –  words) Attempt any three 

questions out of five given below.  

         (11 x 3 = 33)  

(i) ,M~l D;k gS \ blds dkj.k] y{k.k ,oa izkFkfed lapkj.k ds rjhdksa dks foLrkjiwoZd 

leLkb,A  

What is AIDS ? Explain its causes, symptoms and primary mode of 

transmission in detail.  

 

 

(04) 
 

(ii) ekuo esa gksus okys izeq[k Qaxy laØe.k muds dkjdksa] laØe.k dh fØ;kfof/k o mipkj 

dks fyf[k,A  

Explain the major types of fungal infections in human, their causes, 

mechanism of infection and treatment.  

(iii) ekuo cSDVhfj;k ls gksus okys lkekU; jksxksa ds lapj.k ds fofHkUu rjhdksa dk o.kZu djsaA  

Describe the various mode of transmission for common bacterial 

diseases in human. 

(iv) IykTeksfM;e ds thou pØ dk foLrkjiwoZd o.kZu dhft,A  

Describe in detail the life cycle of plasmodium.  

(v) Vhfu;k lksfy;e ds thou pØ ,oa ekuo esa blds lapj.k ds rjhdksa dh ppkZ dhft,A  

 Discuss the life cycle of Taenia Solium and its mode of transmission in 

 human.  

 

 
&&&000&&& 



UGS-253312 

Autonomous Examination DEC-2025 

SEMESTER-III  

B.Sc.  
Paper – DSE :Computer Science-(Data Communication and Networking) 

Time : 3 Hours            M.M. : 70 

Note:  Attempt all questions. Scheme of questions and marks are indicated against the 

questions. 

Section-A 

Objective type questions Attempt any 10 questions out of 12 given below.  

            (1 x 10 = 10) 

(i) fuEufyf[kr esa ls dkSu dEI;wVj usVodZ dk izdkj ugha gS & 

 Which of the following is not type of computer network -  

(a) LAN   (b) MAN 

(c) WAN   (d) ALU 

(ii) OSI ekWMy essa dqy fdruh ys;j gksrh gSa &  

 The OSI model consists of how many layers ?  

(a) 5     (b) 7 

(c) 6    (d) 8 

(iii) fuEufyf[kr esa ls dkSu&lh rduhd =qfV tkap ¼ error detection½ ds fy, mi;ksx dh 

tkrh gS \ 

 Which of the following techniques is used for error detection ?  

(a) CRC   (b) TDM 

(c) CDMA   (d) FDM  

(iv) fuEufyf[kr esa ls dkSu lk dk;Z usVodZ ys;j dk ugha gS \ 

 Which of the following is not a function of the network layer ? 

(a) Routing     (b) Congestion control  

(c) Flow control   (d) Error detection  

(v) dEI;wVjksa ds chp Qkby VªkalQj ds fy, dkSu lk izksVksdkWy mi;ksx gksrk gS \ 

 Which protocol is used for the file transfer between computers ?  

(a) FTP   (b) SMTP 

(c) DHCP   (d) POP 

(vi) fofHkUu usVodkZsa dks vkil esa tksM+us okyk midj.k ------------dgykrk gSA  

 The device used to connect different network together is called a....... 

(vii) ,d mPp xfr okys flXuy dks dbZ fuEu xfr okys flXuyksa esa foHkkftr djus dh 

izfØ;k dks ----------------dgrs gSaA  

 The process of dividing a high speed signal into multiple low speed 

signal is called ............  

(02) 
 

(viii) ------------------ys;j Ýsfeax] =qfV tkap vkSj ¶yks daVªksy ds fy, mRrjnk;h gksrh gSA  

 The .............layer is responsible for framming, error detection and 

flow control.  

(ix) baVjusV esa ykWftdy ,Msªflax ds fy, iz;qDr izksVksdkWy ------------------------gSA  

 The protocol used for logical addressing in the internet is...............  

(x) baVjusV ij bZ&esy Hkstus ds fy, mi;ksx fd;k tkus okyk izksVksdky ----------------------gSA  

 The protocol used to send e-mail across the internet is ..................  

(xi) LAN ,d ns'k ;k egk}hi tSls cM+s HkkSxksfyd {ks= dks doj djrk gS ¼lR;@vlR;½ 

 LAN covers a large geographical area such as a country or continent. 

             (True/False)  

(xii) MsVk fyad ys;j =qfV dk irk yxkus vkSj mls lq/kkjus ds fy, ftEesnkj gksrk gSA  
            ¼lR;@vlR;½ 

 The data link layer is responsible for error detection and correction. 

              (True/False) 

Section-B 
 

 Very Short answer type questions (word limit – 70-100 words) Attempt any three 

questions out of five given below.  

              (3 x 3 = 09) 

(i) dEI;wVj usVodZ dks ifjHkkf"kr dhft, usVofdZax ds nks ykHk fyf[k,A  

Define computer networking List any two advantage of networking.  

(ii) xkbMsM vkSj vuxkbMsM Vªkalfe'ku ehfM;k esa vUrj crkb;s rFkk izR;sd dk ,d mnkgj.k 

nhft,A  

What is difference between guided and unguided transmission media ? 

Give one example of each.  

(iii) MsVk fyad ys;j esa ¶yks daVªksy dh vo/kkj.kk dks le>kb;sA  

Explain the concept of flow control in data link layer.  

(iv) TCP vkSj UDP esa varj fyf[k,A   

Differentiate between TCP and UDP,  

(v) izstsaVs'ku ys;j dh ftEesnkfj;kW D;k gSa \ le>kb;sA 

What is responsibilities of the presentation layer ? Explain. 

 

 

 

 

 



 

(03) 
 

 

Section-C 
    

Short answer type questions (word limit – 200-250 words) Attempt any Three questions 

out of Five given below.      

         (6 x 3 = 18) 

(i) OSI vkSj TCP/IP jsQjsal ekWMyksa ds chp varj dks foLrkj ls le>kb;sA  

Explain in detail the difference between OSI and TCP/IP reference 

models.  

(ii) HDLC D;k gS \ blds Ýse lajpuk vkSj dk;Z dks foLrkj ls crkb;sA  

What is HDLC ? Explain its frame structure and working in detail.  

(iii) VªkaliksVZ ys;j ds dk;ksZ ij ppkZ dhft, vkSj le>kb;s fd ;g dusD'ku vksfj,aVsM rFkk 

dusD'ku ysl lfoZl dSls iznku djrh gS \  

Discuss the function of the transport layer and explain how it provides 

connection oriented and connectionless services.  

(iv) ls'ku ys;j dh Hkwfedk crkb,A ;g lapkj l=ksa (Sessions) dks dSls LFkkfir cuk, 

j[krh vkSj lekIr djrh gS \   

Describe the role of session layer. How does it establish, maintain and 

terminate session between processes.  

(v) DNS vkSj DHCP izksVksdkWy ds dk;Z dks foLrkj ls le>kb,A  

Explain the working of DNS and DHCP protocol in detail.  

         

Section-D 
 

 

Long answer type questions (word limit –  words) Attempt any three 

questions out of five given below.  

         (11 x 3 = 33)  

(i) MsVk lapkj esa iz;qDr Vªkalfe'ku ehfM;k dk o.kZu dhft,A bUgsa oxhZd`r djsa rFkk izR;sd 

izdkj dks mnkgj.k lfgr vkjs[k ykHk vkSj gkfu lfgr le>kb;sA  

Describe the transmission media used in data communication. Classify 

them and explain each type with example, diagram, advantage and 

limitations.  

(ii) MsVk fyad ys;j ds dk;ksZa ij foLrkj ls ppkZ dhft,A Framming error control 

rFkk Flow control ra=ks dks vkjs[k vkSj mnkgj.k ls le>kb,A  

Discuss in detail the functions of the data link layer. Explain 

Framming error control and flow control mechanism with suitable 

diagram and examples.  

 

(04) 
 

(iii) Stop and Wait ARQ, Go Back N ARQ vkSj Selective Report ARQ dks 

le>kb,A crkb, fd izR;sd dSls fo'ouh; lapj.k (Reliable transmission) 
lqfuf'pr djrk gSA  

Explain stop and wait ARQ, Go Back N ARQ and Selective Report 

ARQ. Describe how each answers reliable transmission.  

(iv) usVodZ ys;j ds izeq[k dk;ksZa dh O;k[;k dhft,A jkmfVax izfØ;k vkSj dats'ku daVªksy 

rduhd dks mi;qDr vkjs[k lfgr foLrkj ls crkb;sA  

What is the major function of networking layer ? Explain in detail the 

touting process and congestion control techniques with neat diagram.  

(v) Application layer ds egRoiw.kZ izksVksdkWy tSls HTTP, FTP, SMTP vkSj POP3  
ds dk;Z fl)kUrksa dks foLrkj ls le>kb,A  

Describe the working principles of important application layer 

protocols such as HTTP, FTP, SMTP and POP3. 

&&&000&&& 
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SEMESTER-III 

B.Sc. - GEOLOGY  

Paper – DSE : (Earth And Climate) 
Time : 3 Hours            M.M. : 70 

Note:  Attempt all questions. Scheme of questions and marks are indicated against the 

questions. 

Section-A 

 

Objective type questions Attempt any 10 questions out of 12 given below.  

            (1 x 10 = 10) 

(i) tyok;q iz.kkyh es fuEu esa ls dkSu lk ?kVd 'kkfey ugha gS\  
 ¼v½ thoe.My    ¼c½ ok;qe.My  

 ¼l½ LFkye.My    ¼n½ thok'e bZa/ku  

 Which of the following components is not included in the climate 

system?  

(a) Biosphere     (b) Atmosphere  

(c) Lithosphere    (d) Fossil fuels  

(ii) xzhu gkml izHkko dk izeq[k dkj.k gS&  

 ¼v½ tyok"i     ¼c½ CO2 

 ¼l½ ehFksu    ¼n½ lHkh  

 The main cause of greenhouse effect is - 

(a) Water vapour    (b) CO2 

(c) Methane     (d) All 

(iii) CO2 Lrj c<+us ls tyok;q ij D;k izHkko iM+rk gS\  
 ¼v½ BaMh c<+rh gS    ¼c½ xehZ c<+rh gS 

 ¼l½ nkc c<+uk gS    ¼n½ buesa ls dksbZ ugha  

 What is the impact of increasing CO2 levels on the climate.  

(a) Cooling     (b) Warming  

(c) Pressure increase    (d) None of these  

(iv) tyok;q dk eq[; mtkZ L=ksr D;k gS\  
 ¼v½ lw;Z      ¼c½ gok  

 ¼l½ egklkxjh; m"ek   ¼n½ dksbZ ugha  

 What is the main energy source of the climate? 

(a) Sun     (b) Wind  

(c) Ocean heat    (d) None of thee  

 

 

(02) 

(v) e:LFky ds cuus esa D;k lgk;d gS\  
 ¼v½ ouksa dh dVkbZ   ¼c½ mPp o"kkZ  

 ¼l½ fuEu vknzZrk    ¼n½ lHkh  

 What is helpful in the formation of desert? 

(a) Deforestation    (b) High rainfall  

(c) Low humidity    (d) All  

(vi) ok;qe.My esa lcls vf/kd ek=k esa feyus okyh xSl --------------------gSA  

 The gas found in the maximum quantity in the atmosphere is ....... 

(vii) i`Foh dk m"ek ctV yxHkx -----------------gSA  

 The heat budget of the earth is approximately ............... 

(viii) Hkkjr esa fgeun -----------------fn'kk esa fLFkr gSA  

 Glaciers in India are located in the ...............direction.  

(ix) Hkkjr esa ekulwu -------------------------------rV ls izos'k djrk gSA  

 Monsoon enters in India from the ...............coast.  

(x) i`Foh ij mtkZ dk izeq[k L=ksr thok'e bZa/ku gSA   ¼lR;@vlR;½ 

 The main source of energy on earth is fossil fuel.  (True/False) 

(xi) ouksa dh dVkbZ ls m"ek esa o`f) gksxhA     ¼lR;@vlR;½ 

 Deforestation will increase the temperature.   (True/False) 

(xii) egklkxjh; /kkjk,W tyok;q dks izHkkfor djrh gSaA   ¼lR;@vlR;½ 

 Ocean currents affect climate.    (True/False) 

Section-B 

 
 

 Very Short answer type questions (word limit – 70-100 words) Attempt any three 

questions out of five given below.  

              (3 x 3 = 09) 

(i) tyok;q dks ifjHkkf"kr dhft,A  

Define climate.  

(ii) tyok;q ifjorZu ds dkj.k fyf[k;sA  

Write the causes of climate change.  

(iii) lkSj fofdj.k dks le>kb;sA  

Explain solar radiation. 

(iv) tyok;q ra= ds izeq[k ?kVdksa dks fyf[k,A  

 Write the main components of climate system.  

(v) la{ksi esa crkb, fd Hkfo"; esa m"ek dh ÁkfIr dSls gksxh  



 Write briefly how heat will be obtained in the future. 

(03) 

 
 

Section-C 
    

Short answer type questions (word limit – 200-250 words) Attempt any Three questions 

out of Five given below.      

         (6 x 3 = 18) 

(i) tyok;q dks fu;af=r djus okys dkjdksa dks fyf[k;sA  

Write the climate control factors.  

(ii) m"ek ifjorZu dks le>kb;sA  

Explain the heat transformation.  

(iii) tyok;q ifjorZu ls izd`fr ij iM+us okys izHkko dks Li"V dhft,A  

Explain the impact of climate change on nature.   

(iv) ekulwu dh fØ;kfof/k dk o.kZu dhft,A  

Describe the mechanism of monsoon.  

(v) ok;qe.My ds fofHkUu Lrjksa dk o.kZu dhft,A  

Describe the different stages of atmosphere.  

         

Section-D 
 

 

Long answer type questions (word limit –  words) Attempt any three 

questions out of five given below.  

         (11 x 3 = 33)  

(i) tyok;q ra= ds dk;Z iz.kkyh ij fuca/k fyf[k,A  

Write an essay on mechanism of climate system.  

(ii) i`Foh ds m"ek ctV ij fVIi.kh fyf[k;sA  

Write the note on earth's heat budget.  

(iii) tyok;q ij izkd̀frd cuke ekuo tfur izHkko dks Li"V dhft,A  

Explain nature Vs. human impact on climate.  

(iv) leqnzh cQZ ,oa fgeun cQZ ds tyok;q ij fu;a=.k dks Li"V dhft,A  

Explain the control of sea ice and glacier ice on climate.  

(v) ekulwu ls ykHk ,oa gkfu;ksa ij fVIi.kh fyf[k,A  

 Write the note on the advantages and disadvantages of monsoon.  

 
&&&000&&& 
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SEMESTER-II 

B.A./B.Sc./B.Com (NEP) - III SEMESTER 

Library & Information Science 

Paper – VAC (Library & Information Science) 

 

Time : 2 Hours         M.M. : 35 
uksV % fn;s x;s सात iz’uksa esa ls fdUgha ik¡p iz’uksa ds mÙkj nhft,A ¼’kCn lhek 300&400 'kCn½ 

Attempt any five questions out of seven given below. (Word limit – 300&400 words) 
 

(07 x05= 35) 

(i)  सूचना के द्वितीयक स्रोतों का उपयुक्त उदाहरण के साथ वणणन कीद्विए।                                                                                                                                         

Describe the secondary sources of information with suitable examples. 

 

(ii) ओपन एक्सेस ररसोसण की अवधारणा स्पष्ट कीद्विए तथा इसके उद्दशे्य रर मह्व पर द्ववस्तार स े

चचाणकीद्विए। 

Explain the concept of Open Access Resources and discuss their objectives and 

significance in detail. 

 

(iii) इलेक्रॉद्वनक संसाधन की पररभाषा दीद्विए तथा इसके प्रकार, द्ववशेषताए ँएवं शैक्षद्वणक पुस्तकालयों में 

इनके मह्व की द्ववस्तृत द्वववेचना कीद्विए। 

Define Electronic Resources and discuss their types, characteristics, and importance in 

academic libraries. 

 

(iv) द्विद्विटल युग में पुस्तकालय की भूद्वमका पर एक द्वनबंध द्वलद्विए। 

Write an essay on the role of libraries in the use of electronic and open access resources 

in the digital age. 

 

(v) पुस्तकालय संसाधनों के मूलयांकन की आवश्यकता क्यों होती ह?ै 

Why is evaluation of library resources necessary? 

 

(vi) संदर्भ सेवा क्या है? इसके प्रकार और महत्व का वर्भन करें। 
What is Reference Service? Describe its Types and Importance. 

 

(vii) पुस्तकाऱयों में आईसीटी के उपयोग की व्याख्या करें। 
Explain the Use of ICT in Libraries. 

 

 

---000--- 
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Paper-DSC : Chemistry - (Inorganic and Physical Chemistry) 

Time: 3 Hours                M.M.: 70 

Note:  Attempt all questions. Scheme of questions and marks are 

indicated against the questions. 

Section-A 

Objective type questions Attempt any 10 questions out of 12 given 

below.                  (1 x 10 = 10) 

(i) 3d तत्वों भें से किस तत्व भें अधधितभ अमुगमभत (unpaired) 

इरेक्ट्रॉन होत ेहैं? 

 ¼v½ Sc    ¼c½ Cr   
 ¼l½Fe    ¼n½ Co 
 Which of the following 3d elements has the maximum 

 number of unpaired electrons? 

 (A) Sc     (B) Cr       

 (C) Fe        (D) Co 

(ii) सॊक्रभण धातुओॊ (Transition metals) भें उत्रेयि (Catalytic) गुण िा 
िायण क्ट्मा है? 

 ¼v½ उच्च आमनीियण ऊजाा ¼c½ रयक्ट्त d-ऑर्फाटल्स िी उऩस्थथतत 

 ¼l½ िभ ववद्मुतऋणात्भिता ¼n½ छोटा आिाय 

 The catalytic property of transition metals is due to: 

 A) High ionization energy  

 B) Presence of vacant d-orbitals 

 C) Low electronegativity   

 D) Small size 
(iii) तनम्नमरखित भें से िौन-सा सॊक्रभण तत्वों (Transition Elements) िा 

गुण नह ॊ है? 

 ¼v½ऩरयवती ऑक्ट्सीियण अवथथाएॉ  ¼c½ यॊगीन आमनों िा तनभााण  

 ¼l½आमतनि हाइड्राइड िा तनभााण  

 ¼n½ मौधगिों (Complexes) िा तनभााण  

  

 

 

(02) 

 

 Which of the following is NOT a characteristic of transition 

 elements? 

 (A) Variable oxidation states   

 (B) Formation of colored ions 

 (C) Formation of ionic hydrides  

 (D) Formation of complexes 

(iv) Latimer आयेि तनम्न भें से किसिी जानिाय  देता है? 

 ¼v½ ऑक्ट्सीियण ववबव  ¼c½ अमबकक्रमा िी ऊष्भा 
 ¼l½ चुम्फिीम आघूणा  ¼n½ आमनों िा यॊग 

 Latimer diagram gives information about: 

 (A) Oxidation potentials (B) Heat of reaction 

 (C) Magnetic moment  (D) Color of ions 

(v) Frost आयेि (Frost diagram) िा उऩमोग किमा जाता है 

 ¼v½ ऑक्ट्सीियण अवथथाओॊ िी स्थथयता िा अनुभान रगाने िे मरए 

 ¼c½ आमनीियण ववबव िे मरए 

 ¼l½ चुॊफिीम व्मवहाय िे मरए 

 ¼n½ मौधगि तनभााण रवसृ्त्त िे मरए 

 Frost diagram is used to predict: 

 (A) Stability of oxidation states   

 (B) lonization potential 

 (C) Magnetic behavior   

 (D) Complex formation tendency 

(vi)  [Ni(CN)4]2- भें िेन्द्र म धातु िी सॊियण अवथथा (Hybridization) है: 
 ¼v½ sp³    ¼c½ dsp²  
 ¼l½ sp²    ¼n½ d²sp³ 
 The hybridization of central metal in [Ni(CN)4]2- is: 

 (A) sp³    (B) dsp²   

 (C) sp²    (D) d²sp³ 

(vii) राथमभि (Primary) औय f}rh;d (Secondary) सॊमोजिता िा मसद्ाॊत 
किसने रततऩाददत किमा था? 

 ¼v½ fltfod (Sidgwick) ¼c½ वनाय (Werner) 

 ¼l½ रुईस (Lewis)  ¼n½ ऩॉमरॊग (Pauling) 

 The primary and secondary valencies were postulated by: 



 
                                                                      
  

 (A) Sidgwick   (B) Werner 

 (C) Lewis   (D) Pauling 

 

(03) 

 

(viii) ऊष्भागततिी िा रथभ तनमभ किसिा िथन है? 

 ¼v½ रव्मभान सॊयऺण िा  ¼c½ ऊजाा सॊयऺण िा 
 ¼l½ ऊष्भा सॊयऺण िा  ¼n½ इनभें से िोई नह ॊ 
 The first law of thermodynamics is a statement of: 

 (A) Conservation of mass (B) Conservation of energy 

 (C) Conservation of heat (D) None of these 

(ix) एि ऐडडमाफैदटि (उष्भायोधी) रकक्रमा िे मरए - 
 ¼v½ q = 0   ¼c½ w = 0   
 ¼l½ ΔE = 0   ¼n½ ΔH = 0 
 For an a diabatic process, 

 (A) q = 0   (B) w = 0  

 (C) ΔΕ = 0   (D) ΔΗ = 0 
(x) िानोट इॊजन िी दऺता तनबाय ियती है: 

 ¼v½  िामािाय  ऩदाथा िी रिृतत ऩय 

 ¼c½ स्रोत औय मसॊि (उष्भा बॊडाय) िे ताऩभान ऩय 

 ¼l½ तॊत्र िे दाफ ऩय 

 ¼n½ रमुक्ट्त गैस िे रिाय ऩय 

 The efficiency of a Carnot engine depends on: 

 (A) Nature of working substance 

 (B) Source and sink temperatures 

 (C) Pressure of the system 

 (D) Type of gas used 
(xi) Specific conductance is defined as conductance of: 

 (A) One cm³ of solution (B) One cm³ of electrolyte 

 (C) 1 cm length and 1 cm² area (D) One mole of electrolyte 

 ववमिष्ट चारिता (Specific conductance) िो ऩरयबावित किमा जाता है 

 ¼v½ 1 घन सेंट भीटय ववरमन िी चारिता िे रूऩ भें 
 ¼c½ 1 घन सेंट भीटय इरेक्ट्रोराइट िी चारिता िे रूऩ भें 
 ¼l½ 1 से.भी. रॊफाई औय 1 से.भी. ऺेत्रपर वारे चारि िी चारिता िे 
 रूऩ भें 
 ¼n½ 1 भोर इरेक्ट्रोराइट िी चारिता िे रूऩ 

(xii) आमन िा ऩरयवहन सॊख्मा (Transport number) तनबाय ियती है: 
 ¼v½ आमतनि गततिीरता   ¼c½ आमतनि आवेि 

 ¼l½ िेवर साॊरता    ¼n½ ववरामि िे रिाय ऩय 
 
 

(04) 
 

 Transport number of an ion depends on: 

 (A) lonic mobility   (B) Ionic charge 

 (C) Concentration only  (D) Type of solvent 

Section-B 

 Very Short answer type questions (word limit – 70-100 words) 

Attempt any three questions out of five given below.  (3 x 3 = 09)  
(i)  रैंथेनाइड सॊिुचन क्ट्मा है? 

 What is lanthanide contraction?  
(ii) किसी एि धचरेट िा उदाहयण द स्जए  

 Give one example of a chelate?  
(iii) जूर-थॉभसन रबाव क्ट्मा है? 

 What is Joule-Thomson effect?  
(iv) rqY;kadh चारिता िी इिाई क्ट्मा है?  

 What is the unit of equivalent conductance?  
(v) ऩरयवहन सॊख्मा िो ऩरयबावित िीस्जए  

 Define transport number.  

Section-C 

Short answer type questions (word limit – 200-250 words) 

Attempt any Three questions out of Five given below. (6 x 3 = 18)  
(i) laØe.k तत्व क्ट्मा होत ेहैं? उदाहयण द स्जए। 

 What are transition elements? Give examples. 

(ii) f-ब्रॉि तत्वों िा साभान्द्म इरेक्ट्रॉतनि ववन्द्मास क्ट्मा है? 

     What is the general electronic configuration of f-block 

elements? 

(iii) राट भय आयेि क्ट्मा है? 

     What is a Latimer diagram? 

(iv) आॊतरयि ऊजाा औय एन्द्थैल्ऩी िी ऩरयबािा द स्जए। 

 Define internal energy and enthalpy. 

(v) िोरयौि िा तनमभ उदाहयण सदहत सभझाइमे 



 
                                                                      
  

 State Kohlrausch law with example. 

(05) 

         
Section-D 

Long answer type questions (word limit – 500&600 words) 

Attempt any three questions out of five given below. (11 x 3 = 33) 
(i) 1. रथभ सॊक्रभण श्ृॊिरा (Sc से Zn ति) िी वविेिताओॊ िी व्माख्मा 

िीस्जए - 
 ¼d½ इरेक्ट्रॉतनि ववन्द्मास, ¼[k½ ऩयभाणु एवॊ आमतनि र्त्रज्मा, 
 ¼x½ आमनीियण ववबव, ¼?k½ ऩरयवतानिीर ऑक्ट्सीियण अवथथाएॉ, 
 ¼³½ चुम्फिीम गुण, 

 Discuss the characteristic properties of the first transition 

 series (Sc to Zn) with respect  to: 

 (a) electronic configuration, (b) atomic and ionic radii, 

 (c) ionization potential, (d) variable oxidation states 

 (e) V-Magnetic Propert 
(ii) रैंथेनाइड तत्वों िी इरेक्ट्रॉतनि सॊयचना, ऑक्ट्सीियण अवथथाएॉ एवॊ 

चुम्फिीम गुणों िी व्माख्मा िीस्जए। 

 Discuss the electronic structure, oxidation states, and 

 magnetic properties of lanthanides. 

(iii) नाइरोजन एवॊ ऑक्ट्सीजन िे फ्रॉथट आयेिों िा वणान िीस्जए। 

 Explain the Frost diagrams of nitrogen and oxygen and their 

 applications. 

(iv) Carnot चक्र िी व्माख्मा िीस्जए तथा इसिी दऺता (Efficiency) िा 
सूत्र व्मुत्ऩन्द्न िीस्जए। 

 Explain the Carnot cycle and derive the expression for its 

 efficiency. 

(v) एिर इरेक्ट्रोड ववबव एवॊ भानि इरेक्ट्रोड ववबव क्ट्मा है? ववद्मुत-
यासामतनि शे्णी िी व्माख्मा िीस्जए। 

 What is single electrode potential and standard electrode 

 potential? Explain the electrochemical series and its uses.  

---000--- 



UGS-253305 

Autonomous Examination DEC-2025 

SEMESTER –III 

B.Sc.  

Paper-DSC: Botany- (Archegoniatae and Fossils) 
Time : 3 Hours                    M.M. : 70 

uksV % lHkh iz’u gy djuk vfuok;Z gSA iz’u ds le{k vad ,oa 'kCn lhek fufnZ"V gSA  

Note:  Attempt all questions. Scheme of questions and marks are indicated against the 
questions. 

Section-A 

1-oLrqfu"B iz’u&fn;s x;s 12 iz’uksa esa ls fdUgha 10 iz’uksa ds mÙkj nhft,A 
Objective type questions Attempt any 10 questions out of 12 given below.  

        (01 x 10 = 10)  

(i) सरीसपृों की आयु ह-ै 

 ¼v½ जरुाससक काल     ¼c½ ऑर्डोसिसियन काल  

 ¼l½ ट्राइएससक काल    ¼n½ के्रटेसियस काल 

 Age of reptiles is 

 (a) Jurassic period    (b) Ordovician period      

 (c) Triassicperiod        (d) Cretaceousperiod  

(ii) सनम्नसलसखत में से कौन सी ब्रायोफाइट्स की सििेषता नहीं ह?ै 

 ¼v½ िास्तसिक जडों, तनों और पसियों की उपसस्थसत   

 ¼c½ आसित स्पोरोफाइट अिस्था 

 ¼l½ प्रजनन के सलए पानी की आिश्यकता   

 ¼n½ क्लोरोसफल की उपसस्थसत 

 Which of the following is NOT a characteristic of bryophytes? 

(a) Presence of true roots, stems, and leaves                      

 (b) Dependent sporophyte stage 

(c) Need for water for reproduction                                   

 (d) Presence of chlorophyll  
(iii) पीट बनाने और आिास को प्रभासित करने में अपनी भसूमका के कारण सकस ब्रायोफाइट को 

"पाररसस्थसतकी तंत्र इजंीसनयर" माना जाता ह ै? 

 ¼v½ ररसक्सया    ¼c½ मार्चेंसटया  

 ¼l½ फ्यूनेररया     ¼n½ स्फाग्नम 

 Which bryophyte is considered an "ecosystem engineer" due to its 

role in forming peat and influencing habitat? 

(a) Riccia                        (b) Marchantia                      

 (c) Funaria                         (d) Sphagnum  

(02) 

 

(iv) टेररर्डोफाइट्स में, प्रभािी पीढी ह:ै 

 ¼v½ यगु्मकोसिदीय प्रािस्था    ¼c½ बीजाणसुिदीय प्रािस्था   

 ¼l½ सिगसुणत प्रािस्था    ¼n½ अगसुणत प्रािस्था 

 In pteridophytes, the dominant generation is the: 

(a) Gametophytic phase         (b) Sporophytic phase         

 (c) Diploid phase         (d) Haploid phase 

(v) साइकस और पाइनस की जड प्रणासलयों के संबंध में सनम्नसलसखत में से कौन सा कथन सही ह?ै 

 ¼v½ साइकस में माइकोराइजल जडें होती हैं, जबसक पाइनस में ekbdksjkbty जडें होती हैं। 
 ¼c½ साइकस और पाइनस दोनों में माइकोराइजल जडें होती हैं। 

 ¼l½ साइकस में प्रिालसभत जडें होती हैं, जबसक पाइनस में ekbdksjkbty जडें होती हैं। 
 ¼n½ सकसी भी पौधे में सिसिष्ट जड संघ नहीं होते हैं। 

 Which of the following is a correct statement regarding the root 

systems of Cycas and Pinus? 

(a) Cycas has mycorrhizal roots, while Pinus has coralloid roots. 

(b) Both Cycas and Pinus have mycorrhizal roots. 

(c) Cycas has coralloid roots, while Pinus has mycorrhizal roots. 

(d) Neither plant has specialized root associations. 

(vi) सनम्नसलसखत में से कौन सा जीिाश्म ह?ै 

 ¼v½ एक सिलुप्त जानिर का खसनज युक्त सबल  

 ¼c½ एकग्लेसियर में जमा हुआ जानिर 

 ¼l½ एम्बर के एकब्लॉक के अंदर पाई गई एक र्चींटी  

 ¼n½ उपरोक्त सभी 

 Which of the following constitutes a fossil? 

 (a). A mineralized burrow of an extinct animal     

 (b) An animal found frozen in a glacier 

 (c). An ant found inside a block of amber               

 (d) All of the above 

(vii) भिैूज्ञासनक समय पैमाने का उपयोग…………….. सनधााररत करने के सलए सकया जाता ह ै। 

 The geological time scale is used to determine………………….. 

(viii) संिहनी ऊतक से सघरे कें द्रीय मज्जा िाले रंभ को………………. कहा जाता ह।ै 

 A stele with a central pith surrounded by vascular tissue is 

called………………. 

(ix) …………………. "जीसित जीिाश्म" ह।ै 

 ………………is the "living fossil". 



(03) 

 

(x) ब्रायोफाइट्स में स्पोरोफाइट, गैमेटोफाइट पर सनभार होता ह।ै    (सही/गलत) 

 The sporophyte in bryophytes is dependent on the gametophyte        

       (True/False) 

(xi) ड्रायोप्टेररस dk रंभ सर्डसक्टओस्टेल ह।ै     (सही/गलत) 

 The stele of Dryopteris is dictyostele   (True/False) 

(xii) टेररर्डोफाइट्स और सजम्नोस्पर में संिहनी ऊतक होने की सभन्नता होती gSA  (सही/गलत) 

 Pteridophytes and Gymnosperm differ in having vascular tissue.       

       (True/False) 

Section-B 
 

2-vfry?kq mÙkjh; iz’u ¼’kCn lhek 70&100 'kCn½ fn;s x;s ikWap iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj 

nhft,A  

 Very Short answer type questions (word limit – 70-100 words) Attempt any Three 

questions out of Five given below.          (3 x 3 = 09)                                                                                                                                                                                                                                                 
(i) ररसक्सया और मर्चेंसटया थैलस में अतंर बताइए। 

 Differentiate between Riccia and Marchantia thallus. 

(ii) टेररर्डोफाइट्स में िंकु क्या ह?ै उदाहरण ससहत पररभासषत कीसजए। 

 What is cone in Pteridophytes. Define with example. 

(iii) टेलोम क्या ह?ै 
 What is telome? 

(iv) जीसित जीिाश्म क्या ह?ै 
 What is living fossils? 

(v) स्पोरोसफल को पररभासषत कीसजए। 

 Define sporophyll. 

Section-C 
    

3-y?kq mRRkjh; iz’u ¼’kCn lhek 200&250 'kCn½ fn;s x;s ikWap iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj 

nhft,A  

Short answer type questions (word limit – 200-250 words) Attempt any Three 

questions out of Five given below.            (6 x 3 = 18)                                                                                                                                                                                                                                                   
(i) सिषम बीजाणतुा और बीज आिास पर एक सटप्पणी सलसखए। 

 Write a note on heterospory and seed habitat. 
(ii) भिैूज्ञासनक समय पैमाने पर एक नोट सलखें। 

 Write a note on geological time scale. 

 

(04) 

 

(iii) सेलासजनेला में उपसस्थत िंकु के प्रकारों पर र्चर्चाा कीसजए। 

 Discuss the types of cone present in Selaginella. 
(iv) टेररर्डोफाइट्स के िगीकरण पर एक सटप्पणी सलसखए। 

 Write a note classification of Pteridophytes. 
(v) सम बीजाणतुा और सिषम बीजाणतुा में अंतर बताइए। 

 Differentiate the homospory and heterospory. 

Section-D 
4-nh?kksZÙkjh; iz’u ¼’kCn lhek 500&600 'kCn½ fn;s x;s ik¡p iz’uksa esa ls fdUgha rhu iz’uksa ds mÙkj 

nhft,A  

Long answer type questions (word limit – 500-600 words) Attempt any three 

questions out of five given below.          (11 x03 = 33)                                                                                                                                                                                                                                                  
(i) उपयकु्त आरेख िारा तारकीय ससद्ातं की र्चर्चाा कीसजए। 

 Discuss the stelar theory with suitable diagram. 
(ii) सनम्नसलसखत में स ेसकन्हीं दो का कोसिकीय नामांसकत आरेख बनाइए। 

 a) साइकस की कोरोलॉइर्ड tM+          b) इसक्िसेटम तना  c) मर्चेंसटयाथलैस 

 Make a cellular labelled diagram of any two from the following 

 a) corolloid root of Cycas b) Equisetum stem  

 c) Marchantia thallus 
(iii) जीिाश्मों और उनके प्रकारों की सिस्तार स ेर्चर्चाा कीसजए। 

 Discuss the fossils and its types in details. 

(iv) स्पोरोगोसनयम क्या ह?ै एथंोसेरस के स्पोरोगोसनयम की सिस्तार स ेर्चर्चाा कीसजए। 

 What is sporogonium? Discuss the sporogonium of Anthoceros in 

detail. 
(v) साइकस के जीिन र्चक्र पर एक सनबधं सलसखए। 

 Write an essay on Life cycle of Cycas. 

---000--- 


