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परीक्षार्थी प्रश् न-पत्र कोड को उत्तर-पसु्तिका के 

मखु-पषृ्ठ पर अवश्य स्िखें ।  
Candidates must write the Q.P. Code 
on the title page of the answer-book. 
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CHEMISTRY (Theory) 

निर्धारित समय : 3 घण्टे   अनर्कतम अंक : 70 
Time allowed : 3 hours  Maximum Marks : 70 

(I) कृपया जााँच कर िें स्क इस प्रश् न-पत्र में मसु्िि पषृ्ठ 23 हैं ।  
 Please check that this question paper contains 23 printed pages. 

(II) प्रश् न-पत्र में दास्हन ेहार्थ की ओर स्दए गए प्रश् न-पत्र कोड को परीक्षार्थी उत्तर-पसु्तिका के मखु-पषृ्ठ पर 

स्िखें । 

 Q.P. Code given on the right hand side of the question paper should be 
written on the title page of the answer-book by the candidate. 

(III) कृपया जााँच कर िें स्क इस प्रश् न-पत्र में 33 प्रश् न हैं । 
 Please check that this question paper contains 33 questions. 

(IV) कृपया प्रश् न का उत्तर ललखना शुरू करने से पहले, उत्तर-पुलतिका में यथा तथान पर प्रश् न का 

क्रमांक अवश्य ललखें । 

 Please write down the Serial Number of the question in the  

answer-book at the given place before attempting it. 

(V) इस प्रश् न-पत्र को पढ़ने के स्िए 15 स्मनट का समय स्दया गया ह ै । प्रश् न-पत्र का स्विरण पवूााह्न में  

10.15 बजे स्कया जाएगा । 10.15 बजे स े10.30 बजे िक परीक्षार्थी केवि प्रश् न-पत्र को पढ़ेंग ेऔर 

इस अवस्ि के दौरान वे उत्तर-पसु्तिका पर कोई उत्तर नहीं स्िखेंगे । 
 15 minute time has been allotted to read this question paper. The 

question  paper  will  be  distributed  at 10.15 a.m. From 10.15 a.m. to 
10.30 a.m., the candidates will read the question paper only and will not 
write any answer on the answer-book during this period.   
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सामान्य निर्देश : 

निम्िनिनित निर्देशों को ध्यधिपरू्ाक पऩिए औि उिकध पधिि कीनिए : 

(i) इस प्रश् ि-पत्र में 33 प्रश् ि हैं । सभी प्रश् ि अनिवायय हैं । 

(ii) यह प्रश् ि-पत्र पााँच िण्डों में नर्भधनित ह ै– खण्ड क, ख, ग, घ, एरं् ङ ।   

(iii) खण्ड क – प्रश् ि संख्यध 1 से 16 तक बहुनर्कल्पीय प्रकधि के प्रश् ि हैं । प्रत्येक प्रश् ि 1 अंक कध ह ै।  

(iv) खण्ड ख – प्रश् ि संख्यध 17 से 21 तक अनत िघ-ुउत्तिीय प्रकधि के प्रश् ि हैं । प्रत्येक प्रश् ि 2 अंकों कध ह ै। 

(v) खण्ड ग – प्रश् ि संख्यध 22 से 28 तक िघु-उत्तिीय प्रकधि के प्रश् ि हैं । प्रत्येक प्रश् ि 3 अंकों कध ह ै। 

(vi) खण्ड घ – प्रश् ि संख्यध 29 तथध 30 केस-आर्धरित प्रश् ि हैं । प्रत्येक प्रश् ि 4 अंकों कध ह ै। 

(vii) खण्ड ङ – प्रश् ि संख्यध 31 से 33 र्दीघा-उत्तिीय प्रकधि के प्रश् ि हैं । प्रत्येक प्रश् ि 5 अंकों कध ह ै। 

(viii) प्रश् ि-पत्र में समग्र नर्कल्प िहीं नर्दयध गयध ह ै। यद्यनप, िण्ड क के अनतरिक्त अन्य सभी िण्डों के कुछ प्रश् िों में 

आंतरिक नर्कल्प कध चयि नर्दयध गयध ह ै।  

(ix) ध्यधि र्दें नक दृनिबधनर्त पिीक्षधनथायों के निए अिग प्रश् ि-पत्र ह ै।  

(x) कैल्कुिेटि कध उपयोग वनजयत ह ै।  

खण्ड क 

प्रश् ि संख्यध 1 से 16 तक बहुनर्कल्पीय प्रकधि के 1 अंक के प्रश् ि हैं । 161=16 

1. परमाण ुक्रमाांक में वसृ्ि के सार्थ-सार्थ सांक्रमण िािओु ां का गिनाांक : 

(A) पहिे बढ़िा ह ैऔर स्िर घटिा ह ै  

(B) िगािार बढ़िा ह ै 

(C) पहिे घटिा ह ैऔर स्िर बढ़िा है  

(D) स्तर्थर रहिा ह ै 

2. स्नम् नस्िस्खि जिीय स्वियनों में से स्कस का परासरण दाब उच् चिम होगा ? 

(A) 1% KCl   (B) 1% ग् िकूोस  

(C) 1% यरूरया    (D) 1% CaCl2
 

3. चािकिा सेि में सामान् यि: होिे हैं दो : 

(A) कॉपर इिेक्ट रोड    (B) प् िसै्टनम इिेक्ट रोड  

(C) स् ांक इिेक्ट रोड   (D) आयरन इिेक्ट रोड 
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General Instructions : 

Read the following instructions carefully and follow them : 

(i) This question paper contains 33 questions. All questions are compulsory.  

(ii) This question paper is divided into five sections – Section A, B, C, D and E.  

(iii) Section A – questions number 1 to 16 are multiple choice type questions. Each 

question carries 1 mark.  

(iv) Section B – questions number 17 to 21 are very short answer type questions. 

Each question carries 2 marks.  

(v) Section C – questions number 22 to 28 are short answer type questions. Each 

question carries 3 marks. 

(vi) Section D – questions number 29 and 30 are case-based questions. Each 

question carries 4 marks.  

(vii) Section E – questions number 31 to 33 are long answer type questions. Each 

question carries 5 marks.  

(viii) There is no overall choice given in the question paper. However, an internal 

choice has been provided in few questions in all the sections except Section A.  

(ix) Kindly note that there is a separate question paper for Visually Impaired 

candidates. 

(x) Use of calculator is not allowed. 

SECTION A 

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark  

each.   161=16 

1. With increase in atomic number, the melting point of transition metals :   

(A) first increases and then decreases   

(B) increases continuously  

(C) first decreases and then increases  

(D) remains constant  
2. Which of the following aqueous solutions will have the highest osmotic 

pressure ? 

(A) 1% KCl   (B) 1% glucose  

(C) 1% urea    (D) 1% CaCl2
 

3. A conductivity cell usually consists of two :   

(A) Copper electrodes  (B) Platinum electrodes  

(C) Zinc electrodes   (D) Iron electrodes  
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4. प्रर्थम कोस्ट अस्िस्क्रया के स्िए ln[R] और समय के मध् य आिेख में ढाि स्नम् नस्िस्खि में से कौन-सी 

ह ै? 

(A) + k    (B) 
+ k

2 303
 

(C) – k    (D) 
– k

2 303
 

5. स्नम् नस्िस्खि में से कौन-सा Ea के बराबर अर्थवा इससे अस्िक ऊजाा वािे अणओु ां के अांश को 

स्नरूस्पि करिा ह ै? 

(A) a–E

RT
 

(B) T– Ea/Re  

(C) T+ Ea /Re  

(D) a+ E

RT
 

6. जब एक मोि [Co(NH3)6]Cl3 
के सार्थ AgNO3 स्वियन को आस्िक्ट य में स्मस्िि स्कया जािा ह,ै 

िब अवके्षस्पि AgCl के मोि की सांख् या ह ै:  

(A) 0   (B) 3 

(C) 6   (D) 4 

7. स्नम् नस्िस्खि हैिोऐल् केनों में से कौन-सा SN2 अस्िस्क्रया के प्रस्ि सवाास्िक अस्िस्क्रयाशीि ह ै? 

(A) CH3 – CH2 – I   

(B) CH3 – CH2 – Br  

(C) CH3 – CH2 – Cl   

(D) CH3 – CH2 – F 
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4. Which of the following is the slope of the first order reaction in the plot of 

ln[R] vs. time ? 

(A) + k    (B) 
+ k

2 303
 

(C) – k    (D) 
– k

2 303
 

 

5. Which of the following represents the fraction of molecules with energies 

equal to or greater than Ea ?  

(A) a–E

RT
 

(B) T– Ea/Re  

(C) T+ Ea /Re  

(D) a+ E

RT
 

 

6. The number of moles of AgCl precipitated when excess AgNO3 solution is 

mixed with one mole of [Co(NH3)6]Cl3  is :  

(A) 0   (B) 3 

(C) 6   (D) 4 

 

7. Which of the following haloalkanes is most reactive towards SN2 reaction ? 

(A) CH3 – CH2 – I   

(B) CH3 – CH2 – Br  

(C) CH3 – CH2 – Cl   

(D) CH3 – CH2 – F 
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8. अस्िस्क्रया  

                                 OH + NaOH (aq)               ⎯⎯⎯→                         O–Na+ + 
1

2
H2 (g) 

 सझुािी ह ैस्क फीनॉि ह ै:  

(A) क्षारकीय    (B) उदासीन  

(C) अम् िीय    (D) उियिमी  

9. फीनॉि साांि HNO3 के सार्थ अस्िस्क्रया करके बनािा ह ै: 

(A) सैस्िस्सस्िक अम् ि   (B) स्पस्क्रक अम् ि 

(C) बेन्  ोइक अम् ि   (D) र्थैस्िक अम् ि  

10. ऐस्निीस्नयम हाइड्रोजन सल् िेट 453 – 473 K िक गरम करने पर स्नम् नस्िस्खि में से कौन-सा मुख् य 

उत् पाद के रूप में बनािा ह ै? 

(A) 2-ऐमीनोबेन्  ीन सल् िोस्नक अम् ि   

(B) बेन्  ीन सल् िोस्नक अम् ि  

(C) 2-ऐमीनोबेन्  ोइक अम् ि   

(D) सल् िैस्नस्िक अम् ि  

11. स्नम् नस्िस्खि ऐमीनों में से कौन-सी क्ट िोरोिॉमा और एर्थेनॉस्िक KOH के सार्थ गरम स्कए जाने पर 

आइसोसायनाइड की दगुान् ि िहीं दिेी ह ै? 

(A) CH3 – CH2 – NH2 (B) 
3 2 2

3

– CH  CH CH

H

– 

C

– NH


  

(C) (CH3 – CH2)3N  (D)  

12. स्वटास्मन B1 की कमी से जस्नि रोग ह ै: 

(A) मरोड़ पड़ना     

(B) बेरी-बेरी  

(C) ओष् ठ स्वदरण (कीिोस्सस)   

(D) माांसपेस्शयों की कम ोरी  

2
NH
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8. The reaction    

                                 OH + NaOH (aq)               ⎯⎯⎯→                          O–Na+ + 
1

2
H2 (g) 

suggests that phenol is : 

(A) Basic    (B) Neutral  

(C) Acidic    (D) Amphoteric  

9. Phenol reacts with conc. HNO3 to form :  

(A) Salicylic acid    (B) Picric acid   

(C) Benzoic acid     (D) Phthalic acid  

10. Anilinium hydrogen sulphate on heating at 453 – 473 K produces which 

of the following as a major product ?  

(A) 2-aminobenzene sulphonic acid   

(B) benzene sulphonic acid     

(C) 2-aminobenzoic acid     

(D) sulphanilic acid     

11. Which of the following amines does not give foul smell of isocyanide on 

heating with chloroform and ethanolic KOH ? 

(A) CH3 – CH2 – NH2 (B) 
3 2 2

3

– CH  CH CH

H

– 

C

– NH


  

(C) (CH3 – CH2)3N  (D)  

12. Deficiency of vitamin B1 causes the disease : 

(A) Convulsions      

(B) Beri-Beri  

(C) Fissuring at corners of mouth and lips (Cheilosis)      

(D) Muscular weakness  

2
NH
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प्रश् ि संख्या 13 से 16 के निए, र्दो कथि नर्दए गए हैं — नजिमें एक को अनभकथि (A) तथा रू्दसरे को 

कारण (R) द्वारा अंनकत नकया गया है । इि प्रश् िों के सही उत्तर िीचे नर्दए गए कोडों (A), (B), (C) 

और (D) में से चुिकर र्दीनजए । 

(A) अस्िकर्थन (A) और कारण (R) दोनों सही हैं और कारण (R), अस्िकर्थन (A) की सही 

व्याख्या करिा ह ै। 

(B) अस्िकर्थन (A) और कारण (R) दोनों सही हैं, परन्ि ुकारण (R), अस्िकर्थन (A) की सही 

व्याख्या िहीं करिा ह ै। 

(C) अस्िकर्थन (A) सही ह,ै परन्ि ुकारण (R) ग़िि ह ै। 

(D) अस्िकर्थन (A) ग़िि ह,ै परन्ि ुकारण (R) सही ह ै। 

13. अनभकथि (A) : o-नाइरोफीनॉि और p-नाइरोफीनॉि का स्मिण प्रिाजी आसवन द्वारा परृ्थक 

स्कया जा सकिा ह ै।    

 कधिण (R) : आांिरआस्ववक हाइड्रोजन आबांिन के कारण o-नाइरोफीनॉि िाप द्वारा वास्ष्पि 

होिी ह ै।   

14. अनभकथि (A) : जिीय त पीशी  के स्िए गमा जि की ििुना में ठांडे जि में रहना अस्िक 

आरामदायक होिा ह ै।  

 कधिण (R) : िाप में वसृ्ि के सार्थ ऑक्ट सीजन गैस की जि में स्विेयिा घटिी ह ै।  

15. अनभकथि (A) : स् ांक की ििुना में Cr की प्रर्थम आयनन एन् र्थैल् पी कम होिी ह ै।   

 कधिण (R) : स् ांक एक असांक्रमण ित्त्व ह ै।  

16. अनभकथि (A) : स्वटास्मन C हमारे शरीर में सांस्चि नहीं स्कया जा सकिा ह ै। 

 कधिण (R) : स्वटास्मन C जि स्विेय ह ैऔर मतू्र के सार्थ उत् सस्जाि हो जािा ह ै।  

खण्ड ख 

17. (क) A और B िव स्मस्िि स्कए जाने पर िाप में वसृ्ि दशाािे हैं । यह राउल् ट स्नयम से स्कस प्रकार 

का स्वचिन ह ैऔर क्ट यों ? 

(ख) स्तर्थरक्ट वार्थी स्मिण को प्रिाजी आसवन द्वारा परृ्थक क्ट यों नहीं स्कया जा सकिा ह ै? 2 
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For Questions number 13 to 16, two statements are given — one labelled 

as Assertion (A) and the other labelled as Reason (R). Select the correct 

answer to these questions from the codes (A), (B), (C) and (D) as given 

below.  

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 

correct explanation of the Assertion (A).  

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 

the correct explanation of the Assertion (A).  

(C) Assertion (A) is true, but Reason (R) is false.  

(D) Assertion (A) is false, but Reason (R) is true. 

13. Assertion (A) :  A mixture of o-nitrophenol and p-nitrophenol can be 

separated by fractional distillation. 

Reason (R) : o-nitrophenol is steam volatile due to intramolecular 

hydrogen bonding. 

14. Assertion (A) :  Aquatic species are more comfortable in cold water than 

in warm water.  

Reason (R) : Solubility of oxygen gas in water decreases with increase 

in temperature. 

15. Assertion (A) :  First ionisation enthalpy of Cr is lower than that of Zn.   

Reason (R) : Zinc is a non-transition element.   

16. Assertion (A) :  Vitamin C cannot be stored in our body.  

Reason (R) : Vitamin C is water soluble and excreted in urine. 

 

SECTION B 

17. (a) A and B liquids on mixing show rise in temperature. Which type of 

deviation from Raoult’s law is there and why ?  

(b) Why can azeotropic mixture not be separated by fractional 

distillation ? 2 
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18. अस्िस्क्रया की आस्ववकिा केवि प्रार्थस्मक अस्िस्क्रयाओां पर िाग ूहोिी ह ैजबस्क अस्िस्क्रया कोस्ट 

प्रार्थस्मक एवां जस्टि दोनों प्रकार की अस्िस्क्रयाओां पर िाग ूहोिी ह,ै क्ट यों ? 2 

19. DNA और RNA के बीच दो अांिर स्िस्खए ।  2 

20. (क) सांकुि [Pt(en)2Cl2]
2+
 का IUPAC नाम स्िस्खए । इस सांकुि के उस ज् यास्मिीय 

समावयव की सांरचना बनाइए जो ध्रवुण अघूणाक ह ै। 2 
 अथवा 

(ख) (i) स्नम् नस्िस्खि उपसहसांयोजन यौस्ग क का सतू्र स्िस्खए :  

  पेन् टाऐम् मीनकाबोनेटोकोबाल् ट(III)क्ट िोराइड  

(ii) सांकुि [Co(NH3)5(NO2)]Cl2 के बन् िनी समावयव का IUPAC नाम  

स्िस्खए ।  1+1=2 
21. हिैोऐरीन्स नास्िकरागी प्रस्ित र्थापन अस्िस्क्रया के प्रस्ि कम अस्िस्क्रयाशीि क्ट यों होिे हैं ? हिैोऐरीनों 

में ऑर्थो- िर्था पैरा-स्तर्थस्ियों पर नाइरो (– NO2) समहू की उपस्तर्थस्ि उनकी नास्िकरागी प्रस्ित र्थापन 

अस्िस्क्रयाओां के प्रस्ि अस्िस्क्रयाशीििा को क्ट यों बढ़ा दिेी ह ै?   2 

खण्ड ग 

22. (क) सामान् यि: इन्वटारों में प्रयकु्ट ि सेि का नाम स्िस्खए । इस सिे के ऐनोड और कैर्थोड पर होने 

वािी अस्िस्क्रयाएाँ स्िस्खए जब यह उपयोग में होिा ह ै।  3 

 अथवा 

(ख) व् याख् या कीस्जए स्क NaCl के जिीय स्वियन के स्वद्यिु-अपघटन से कैर्थोड पर H2 गैस 

और ऐनोड पर Cl2 गैस उत् सस्जाि क्ट यों होिी ह ै। समग्र अस्िस्क्रया स्िस्खए ।    3 

 (स्दया गया ह ै: +Na /Na
E = – 271 V,  

2 2
H O/H

E = – 083 V,  

  –
2

Cl /2Cl
E = + 136 V,  

+
2 2

H /O /H O
E = + 123 V) 

23. 03 g ऐसीस्टक अम् ि (मोिर िव् यमान = 60 g mol
–1
) 30 g बेन्  ीन में घोिने पर स्हमाांक में 

045C का अवनमन होिा ह ै । यस्द यह स्वियन में स्द्विय बनािा है, िो अम् ि का प्रस्िशि सांगुणन 

पररकस्िि कीस्जए ।  3 

 (स्दया गया ह ै: बेन्  ीन के स्िए Kf = 512 K kg mol
–1
) 
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18. Why is molecularity applicable only for elementary reactions and order is 

applicable for elementary as well as complex reactions ?  2 

19. Write two differences between DNA and RNA. 2 

20. (a) Write the IUPAC name of the complex [Pt(en)2Cl2]
2+

. Draw the 

structure of geometrical isomer of this complex which is optically 

inactive. 2 

  OR 

 (b) (i) Write the formula of the following coordination compound : 

   Pentaamminecarbonatocobalt(III)chloride 

(ii) Write the IUPAC name of the linkage isomer of the complex 

[Co(NH3)5(NO2)]Cl2. 1+1=2 

21. Why are haloarenes less reactive towards nucleophilic substitution 

reaction ? How does the presence of nitro (–NO2) group at ortho- and  

para-positions in haloarenes increase the reactivity towards nucleophilic 

substitution reaction ? 2 

SECTION C 

22. (a) Write the name of the cell which is generally used in inverters. 

Write the reactions taking place at anode and cathode of this cell, 

when it is in use.  3 

  OR 

(b) Explain why electrolysis of an aqueous solution of NaCl gives H2 

gas at cathode and Cl2 gas at anode ? Write overall reaction.    3 

 (Given : +Na /Na
E = – 271 V,  

2 2
H O/H

E = – 083 V,  

 –
2

Cl /2Cl
E = + 136 V,  

+
2 2

H /O /H O
E = + 123 V) 

23. 03 g of acetic acid (Molar mass = 60 g mol
–1

) dissolved in 30 g of benzene 

shows a depression in freezing point equal to 045C. Calculate the 

percentage association of acid if it forms a dimer in the solution. 3 

 (Given : Kf for benzene = 512 K kg mol
–1

) 
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24. आस्ववक सतू्र C4H9I का कोई यौस्गक (A), जो एक प्रार्थस्मक ऐस्ल् कि हिैाइड है, ऐल् कोहॉिी 

KOH के सार्थ अस्िस्क्रया करके यौस्गक (B) दिेा ह ै । यौस्गक (B), HI के सार्थ अस्िस्क्रया करके 

यौस्गक (C) देिा ह ैजो (A) का समावयव है । जब (A), शषु् क ईर्थर की उपस्तर्थस्ि में Na िाि ु से 

अस्िस्क्रया करिा ह,ै िब यह यौस्गक (D), C8H18 दिेा ह,ै जो उस यौस्गक से स्िन् न ह ैजो n-ब् यसू्टि 

आयोडाइड की सोस्डयम के सार्थ अस्िस्क्रया से बनिा ह ै । (A), (B), (C) और (D) की सांरचनाएाँ 

स्िस्खए । रासायस्नक समीकरण स्िस्खए जब यौस्गक (A), ऐल् कोहॉिी KOH के सार्थ अस्िस्क्रया 

करिा ह ै।  3 

25. स्तर्थर आयिन पर, N2O5 (g) के प्रर्थम कोस्ट के िापीय स्वयोजन (अपघटन) पर स्नम् नस्िस्खि आाँकडे़ 

प्राप् ि हुए :  3 

2N2O5 (g)  ⎯⎯→   2N2O4 (g) + O2 (g)  

क्र.सां. समय/s कुि दाब/atm 

1 0 05 

2 100 0625 

वेग स्तर्थराांक पररकस्िि कीस्जए ।  

[स्दया गया ह ै: log 2 = 03010,  log 10 = 1] 

26. D-ग् िकूोस की स्नम् नस्िस्खि के सार्थ अस्िस्क्रया स्िस्खए :  31=3 

 (क) HCN (ख) Br2 जि  (ग) (CH3CO)2O 

27. स्नम् नस्िस्खि अस्िस्क्रयाओां के उत् पादों की सांरचनाएाँ स्िस्खए :  31=3 

 

(क)   

 

 

 
(ख)             +   साांि HNO3     ⎯⎯→  

 

 

 
(ग)                                    

3
OCH

    ⎯⎯→+ HI  

OH

⎯⎯⎯⎯⎯→

+
2

H /H O
+  HCHO   

MgBr
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24. A compound (A) with molecular formula C4H9I which is a primary alkyl 

halide, reacts with alcoholic KOH to give compound (B). Compound (B) 

reacts with HI to give (C) which is an isomer of (A). When (A) reacts with 

Na metal in the presence of dry ether, it gives a compound (D), C8H18, 

which is different from the compound formed when n-butyl iodide reacts 

with sodium. Write the structures of (A), (B), (C) and (D). Write the 

chemical equation when compound (A) is reacted with alcoholic KOH.  3 

25. The following data were obtained during the first order thermal 

decomposition of N2O5 (g) at constant volume : 3 

2N2O5 (g)  ⎯⎯→   2N2O4 (g) + O2 (g)  

S.No. Time/s Total Pressure/atm  

1 0 05 

2 100 0625 

Calculate rate constant. 

 [ Given : log 2 = 03010,  log 10 = 1 ] 

26. Write the reaction of D-Glucose with the following : 31=3 

 (a) HCN (b) Br2 water    (c) (CH3CO)2O 

27. Write structure of the products of the following reactions : 31=3 

 

(a)   

 

 

 
(b)             +   conc. HNO3     ⎯⎯→  

 

 

 
(c)                                    

3
OCH

    ⎯⎯→+ HI  

OH

⎯⎯⎯⎯⎯→

+
2

H /H O
+  HCHO   

MgBr
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28. स्नम् नस्िस्खि के कारण दीस्जए :  31=3 

(क) बेन्  ोइक अम् ि फ्रीडेि-क्राफ्ट्स अस्िस्क्रया नहीं दिेा ह ै।   

(ख) HCN के सांयोजन के प्रस्ि CH3CHO की ििुना में HCHO अस्िक अस्िस्क्रयाशीि 

होिा ह ै।   

(ग) काबोस्क्टसस्िक अम् ि से वाइस्नि समहू के सीिे सांयकु्ट ि होने पर अननुाद के कारण सांगि 

काबोस्क्टसस्िक अम् ि की अम् ििा कम हो जानी चास्हए, परन् ि ुइसके स्वपरीि यह अम् ििा को 

बढ़ा दिेा ह ै।   

  

खण्ड घ 

 

निम्िनिनित प्रश् ि केस-आर्धरित प्रश् ि हैं । केस को ध्यधिपरू्ाक पऩिए औि नर्दए गए प्रश् िों के उत्ति र्दीनिए ।  

29. स्क्रत टि के्षत्र स्सिाांि (CFT) उपसहसांयोजन यौस्गकों में स्वद्यमान कें िीय िाि ु परमाण/ुआयन के  

d-कक्षकों की ऊजाा की समानिा पर स्वस्िन् न स्क्रत टि क्षेत्रों के प्रिाव (स्िगन् डों को स्बांद ुआवेश मानिे 

हुए उनके द्वारा प्रदत्त प्रिाव) पर आिाररि ह ै। प्रबि स्क्रतटि के्षत्र िर्था दबुाि स्क्रतटि क्षेत्र में d-कक्षकों 

के स्वपाटन से स्वस्िन् न इिेक्ट रॉस्नक स्वन् यास प्राप् ि होिे हैं । चिषु् ििकीय सहसांयोजन सत्ता के स्वरचन 

में, d-कक्षकों का स्वपाटन अष् टििकीय सत्ता से कम होिा ह ै।   

स्नम्नस्िस्खि प्रश् नों के उत्तर दीस्जए :  

(क) CFT के आिार पर, समझाइए स्क सांकुि [Ti(H2O)6]Cl3 रांगीन क्ट यों होिा ह ै । सांकुि 

[Ti(H2O)6]Cl3 को गरम करने पर क्ट या होिा ह ै? कारण दीस्जए ।   2 

 [ परमाण ुक्रमाांक : Ti = 22 ] 

(ख) (i) स्क्रत टि क्षेत्र स्वपाटन ऊजाा क्ट या ह ै? 1  

 अथवा 

(ख) (ii) o और P (यगु् मन ऊजाा) के आिार पर, आप प्रबि क्षेत्र स्िगन् ड और दबुाि के्षत्र 

स्िगन् ड के मध् य कैसे अांिर कर सकिे हैं ? 1  

(ग) स्नम् न प्रचक्रण चिषु् ििकीय सांकुि स्वरिे ही क्ट यों दखेे जािे हैं ? 1 
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28. Give reasons for the following :  31=3 

 (a) Benzoic acid does not undergo Friedel-Crafts reaction.   

 (b) HCHO is more reactive than CH3CHO towards addition of HCN.  

 (c) Vinyl group directly attached with carboxylic acid should decrease 

the acidity of corresponding carboxylic acid due to resonance, but 

on the contrary it increases the acidity. 

 

SECTION D 

The following questions are case-based questions. Read the case carefully and 

answer the questions that follow. 

29. The Crystal Field Theory (CFT) of coordination compounds is based on 

the effect of different crystal fields (provided by the ligands taken as 

point charges) on the degeneracy of d-orbital energies of the central metal 

atom/ion. The splitting of the d-orbitals provides different electronic 

arrangements in strong and weak crystal fields. In tetrahedral 

coordination entity formation, the d-orbital splitting is smaller as 

compared to the octahedral entity.   

 Answer the following questions :      

 (a) On the basis of CFT, explain why [Ti(H2O)6]Cl3 complex is 

coloured ? What happens on heating the complex [Ti(H2O)6]Cl3 ? 

Give reason.  2 

  [Atomic no. : Ti = 22] 

(b) (i) What is crystal field splitting energy ?  1 

   OR 

(b) (ii) On the basis of o and P (pairing energy), how can you 

differentiate between a strong field ligand and a weak field 

ligand ? 1 

 (c) Why are low spin tetrahedral complexes rarely observed ?  1 
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30. ऐमीन प्राय: ऐमाइड, इमाइड, हिैाइड, नाइरो यौस्गकों, आस्द से बनिी हैं । ये हाइड्रोजन आबांिन 

प्रदस्शाि करिी हैं स्जससे इनके िौस्िक गणु प्रिास्वि होिे हैं । ऐस्ल्कि ऐमीनों में इिेक्ट रॉन त् यागने, 

स्त्रस्वम िर्था H-आबांिन कारक प्रोस्टक ध्रवुीय स्विायकों में प्रस्ित र्थास्पि अमोस्नयम िनायन के 

त र्थास्यत् व अर्थााि ्क्षारकिा को प्रिास्वि करिे हैं । ऐस्ल्कि ऐमीन अमोस्नया की ििुना में प्रबि क्षारक 

होिे हैं । ऐमीनें क्षारक प्रकृस्ि के कारण, अम् िों के सार्थ अस्िस्क्रया करके िवण बनािी हैं । 

ऐररिडाइऐ ोस्नयम िवण, डाइए ोस्नयम समहू, स्वस्िन् न प्रकार के नास्िकरास्ग यों द्वारा प्रस्ित र्थास्पि 

स्कए जाने पर ऐररि हिैाइड, सायनाइड, फीनॉि और ऐरीन बनािे हैं ।  

स्नम्नस्िस्खि प्रश् नों के उत्तर दीस्जए : 

(क) आप स्नम् नस्िस्खि का रूपान् िरण कैसे सम् पन् न करेंगे ? 2 

 (i) एर्थेनॉइक अम् ि से मेर्थनैेमीन  

 (ii) प्रोपेननाइराइि से 1-ऐमीनोप्रोपेन   

(ख) मेस्र्थिऐमीन की ििुना में ऐस्निीन का pKb मान अस्िक क्ट यों ह ै? 1 

(ग) (i) स्नम् नस्िस्खि को जिीय स्वियन में उनकी क्षारकीय सामर्थ या के बढ़िे हुए क्रम में 

व् यवस्तर्थि कीस्जए : 1 

  CH3 – NH2,   (CH3)2NH,   (CH3)3N  

 अथवा 

(ग) (ii) स्नम् नस्िस्खि अस्िस्क्रया में A और B की सांरचनाएाँ दीस्जए :  1 

       C6H5NO2  ⎯⎯⎯⎯⎯→
Fe/HCl

 A  ⎯⎯⎯⎯→2
HNO

273 K
  B  

 

 

खण्ड ङ 

31. (क) (i) C5H10O आस्ववक सतू्र का कोई काबास्नक यौस्गक (X) सांरचनाओां पर स्निार करिे 

हुए स्वस्िन् न गणुिमा दशाा सकिा ह ै। इसकी प्रत् येक सांरचना बनाइए यस्द यह :  

(I) कैस्न ारो अस्िस्क्रया दशाािा है । 1 

(II) टॉिने्स अस्िकमाक को अपचस्यि करिा ह ैऔर इसमें एक स्करेि काबान ह ै। 1 

(III) िनात् मक आयोडोिॉमा परीक्षण दिेा ह ै।  1 
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30. Amines are usually formed from amides, imides, halides, nitro 

compounds, etc. They exhibit hydrogen bonding which influences their 

physical properties. In alkyl amines, a combination of electron releasing, 

steric and H-bonding factors influence the stability of the substituted 

ammonium cations in protic polar solvents and thus affect the basic 

nature of amines. Alkyl amines are found to be stronger bases than 

ammonia. Amines being basic in nature, react with acids to form salts. 

Aryldiazonium salts, undergo replacement of the diazonium group with a 

variety of nucleophiles to produce aryl halides, cyanides, phenols and 

arenes.     

 Answer the following questions :      

 (a) How can you convert the following ? 2 

  (i) Ethanoic acid to methanamine 

  (ii) Propanenitrile to 1-aminopropane   

 (b) Why is pKb value of aniline more than that of methylamine ?   1 

(c) (i) Arrange the following in increasing order of their basic 

strength in aqueous solution :  1 

   CH3 – NH2,   (CH3)2NH,   (CH3)3N  

   OR 

(c) (ii) Give the structures of A and B in the following reaction : 1 

  C6H5NO2  ⎯⎯⎯⎯⎯→
Fe/HCl

 A  ⎯⎯⎯⎯→2
HNO

273 K
  B  

SECTION E 

31. (a) (i) An organic compound (X) having molecular formula C5H10O 

can show various properties depending on its structures. 

Draw each of the structures if it : 

   (I) shows Cannizzaro reaction.  1 

   (II) reduces Tollens’ reagent and has a chiral carbon.  1 

   (III) gives positive iodoform test. 1 
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(ii) स्नम् नस्िस्खि में सस्म्मस्िि अस्िस्क्रया स्िस्खए : 2 

(I) क्ट िीमेन् सन अपचयन  

(II) ईटाडा अस्िस्क्रया  

 अथवा 

(ख) स्नम् नस्िस्खि प्रश् नों के उत्तर दीस्जए :  51=5 

(i) मेर्थेनैि के मेस्र्थि हमेीऐसीटैि की सांरचना बनाइए ।     

(ii) सेमीकाबे ाइड में दो – NH2 समहू होिे हैं, परांि ु केवि एक – NH2 समहू ही 

सेमीकाबे ोन स्वरचन में प्रयकु्ट ि होिा ह ै। कारण दीस्जए ।  

(iii) आप एर्थेनॉि का रूपान् िरण 3-हाइड्रॉक्ट सीब् यटेूनैि में कैसे सम् पन् न करेंगे ?  

(iv) स्नम् नस्िस्खि समीकरण को पूणा कीस्जए :   

  

 

 

 

(v) अस्न्िम उत् पाद स्िस्खए जब र्थैस्िक अम् ि को NH3 के सार्थ अस्िस्क्रस्यि करने के 

पश् चाि प्रबि गरम स्कया जािा ह ै।  

  

32. (क) (i) 25C पर स्नम् नस्िस्खि सेि का स्व.वा. बि (emf) पररकस्िि कीस्जए :  3 

   Zn(s)|Zn
2+

 (01 M)|| H
+
 (001 M)|H2(g) (1 bar), Pt(s)  N

2
O

5
 (g) → 2NO

2
 (g) + O

2
 (g)  

 [स्दया गया ह ै: 2+
Zn /Zn

E  = – 076 V,  
2

+2H /H
E = 000 V, log 10 = 1]  

(ii) िैराडे का स्वद्यिु-अपघटन का स्द्विीय स्नयम बिाइए ।  1 मोि Cr2O7
2–
  के 

Cr
3+
 में अपचयन के स्ि ए िैराडे के पदों में स्वद्यिु की स्किनी मात्रा आवश् यक ह ै?   2 

 अथवा 

⎯⎯⎯⎯→3
CrO

    ?

OH
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  (ii) Write the reaction involved in the following : 2 

   (I) Clemmensen reduction  

   (II) Etard reaction   

                                           OR 

 (b) Answer the following questions : 51=5 

(i) Draw structure of the methyl hemiacetal of methanal.  

(ii) There are two – NH2 groups in semicarbazide. However only 

one is involved in the formation of semicarbazones. Give 

reason.   

(iii) How will you convert ethanol to 3-hydroxybutanal ?  

(iv) Complete the following equation : 

 

                 

 

 

 

(v) Write the final product formed when phthalic acid is treated 

with NH3 followed by strong heating.  

     

32. (a) (i) Calculate the emf of the following cell at 25C :  3 

   Zn(s)|Zn
2+

 (01 M) ||   H
+
 (001 M)|H2(g) (1 bar), Pt(s)  

   [ Given : 2+
Zn /Zn

E  = – 076 V, 
2

+2H /H
E = 000 V, log 10 = 1 ]  

(ii) State Faraday’s second law of electrolysis. How much 

electricity is required in terms of Faraday for the reduction 

of 1 mol of Cr2O7
2–

 to Cr
3+

 ? 2 

                                           OR 

⎯⎯⎯⎯→3
CrO

    ?

OH
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(ख) स्नम् नस्िस्खि प्रश् नों के उत्तर दीस्जए :  

(i) KCl के 020 M स्वियन की चािकिा 248  10
–2

 S cm
–1

 ह ै। इसकी मोिर 

चािकिा एवां स्वयोजन मात्रा () का पररकिन कीस्जए ।  

 [स्दया गया ह ै: +(K )
 = 735 S cm

2
 mol

–1
 

               –(Cl )
 = 765 S cm

2
 mol

–1
] 

   

(ii) स्नम् नस्िस्खि सेि के स्िए rG पररकस्िि कीस्जए : 

Mg(s) + Cu
2+

(aq)       ⎯⎯→  Mg
2+

(aq) + Cu(s) 

[स्दया गया ह ै: 2+Mg /Mg
E = – 237 V,  2+Cu /Cu

E = + 034 V  

           1 F = 96500 C mol
–1

] 

 

(iii) मका री सेि स्कस प्रकार का सेि ह ै? यह शषु् क सेि की अपके्षा अस्िक िािकारी क्ट यों 

ह ै? 2+2+1=5 

 

33. (क) (i) स्नम् नस्िस्खि के कारण दीस्जए : 

(I) मैंगनीज के स्िए 2+Mn /Mn
E  मान अत् यस्िक ॠणात् मक ह,ै जबस्क 

3+ 2+Mn /Mn
E अत् यस्िक िनात् मक ह ै।  1 

(II) ऐस्क्टटनॉयड ऑक्ट सीकरण अवत र्थाओां का वहृद परास दशाािे हैं ।  1 

(III) सांक्रमण िािओु ां के उच् च गिनाांक होिे हैं ।  1 

 

(ii) स्नम्नस्िस्खि आयस्नक समीकरणों को पणूा कीस्जए :  

(I) 5SO3
2–

 + 2MnO4
–
 + 6H

+
       ⎯⎯→  1 

(II) 2MnO4
–
 + H2O + I

–          ⎯⎯→  1 

 अथवा 
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 (b) Answer the following questions :  

(i) The conductivity of 020 M solution of KCl is  

248  10
–2

 S cm
–1

. Calculate its molar conductivity and 

degree of dissociation (). 

   [Given : +(K )
 = 735 S cm

2
 mol

–1
 

                 –(Cl )
 = 765 S cm

2
 mol

–1
] 

 

  (ii) Calculate rG of the following cell : 

Mg(s) + Cu
2+

(aq)       ⎯⎯→  Mg
2+

(aq) + Cu(s) 

   [Given : 2+Mg /Mg
E = – 237 V,  2+Cu /Cu

E = + 034 V 

1 F = 96500 C mol
–1

] 

 

  (iii) What type of cell is mercury cell ? Why is it more 

advantageous than dry cell ? 2+2+1=5 

 

33. (a) (i) Account for the following :  

   (I) The 2+Mn /Mn
E value for manganese is highly negative, 

whereas 3+ 2+Mn /Mn
E  is highly positive.  1 

   (II) Actinoids show wide range of oxidation states.  1 

   (III) Transition metals have high melting points. 1 

 

(ii) Complete the following ionic equations :  

 (I) 5SO3
2–

 + 2MnO4
–
 + 6H

+
       ⎯⎯→  1 

 (II) 2MnO4
–
 + H2O + I

–          ⎯⎯→  1 

 

                                           OR 
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(ख) स्नम्नस्िस्खि प्रश् नों के उत्तर दीस्जए :  51=5 

(i) 3d िेणी के दो ित्त् वों के नाम बिाइए स्जनकी ििृीय आयनन एन् र्थैल् पी कािी उच् च ह ै।  

(ii) KMnO4 और K2MnO4 में से कौन-सा अनचुमु् बकीय है और क्ट यों ?  

(iii) िैंर्थेनॉयड आकुां चन का कोई एक पररणाम स्िस्खए ।   

(iv) पायरोिसुाइट अयत क से आप पोटैस्शयम मैंगनेट कैसे बनाएाँगे ? 

(v) सांक्रमण िािओु ां की उच् चिर ऑक्ट सीकरण अवत र्थाओां को त र्थायी करने में फ्िओुरीन 

की अपेक्षा ऑक्ट सीजन की क्षमिा अस्िक क्ट यों होिी ह ै? 
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 (b) Answer the following questions :  51=5 

  (i) Name two elements of 3d series for which the third 

ionisation enthalpies are quite high.  

  (ii) Out of KMnO4 and K2MnO4, which one is paramagnetic and 

why ?  

  (iii) Write any one consequence of lanthanoid contraction.   

  (iv) How do you prepare potassium manganate from pyrolusite 

ore ? 

  (v) Why is the ability of oxygen more than fluorine to stabilise 

higher oxidation states of transition metals ?    
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Marking Scheme 
Strictly Confidential 

(For Internal and Restricted use only) 
Senior School Certificate Examination, 2024-25 

SUBJECT NAME   CHEMISTRY (Theory) -043 
(Q.P.CODE 56/7/3)    MM: 70 

General Instructions: - 

You are aware that evaluation is the most important process in the actual and correct assessment of the 
candidates. A small mistake in evaluation may lead to serious problems which may affect the future of the 
candidates, education system and teaching profession. To avoid mistakes, it is requested that before 
starting evaluation, you must read and understand the spot evaluation guidelines carefully. 

“Evaluation policy is a confidential policy as it is related to the confidentiality of the examinations 
conducted, Evaluation done and several other aspects. Its’ leakage to public in any manner could 
lead to derailment of the examination system and affect the life and future of millions of candidates. 
Sharing this policy/document to anyone, publishing in any magazine and printing in News 
Paper/Website etc may invite action under various rules of the Board and IPC.” 

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done 
according to one’s own interpretation or any other consideration. Marking Scheme should be strictly 
adhered to and religiously followed. However, while evaluating, answers which are based on latest 
information or knowledge and/or are innovative, they may be assessed for their correctness 
otherwise and due marks be awarded to them. In class-X, while evaluating two competency-based 
questions, please try to understand given answer and even if reply is not from marking scheme but 
correct competency is enumerated by the candidate, due marks should be awarded.  

The Marking scheme carries only suggested value points for the answers 

These are in the nature of Guidelines only and do not constitute the complete answer. The students can 
have their own expression and if the expression is correct, the due marks should be awarded accordingly. 

The Head-Examiner must go through the first five answer books evaluated by each evaluator on the first 
day, to ensure that evaluation has been carried out as per the instructions given in the Marking Scheme. If 
there is any variation, the same should be zero after delibration and discussion. The remaining answer 
books meant for evaluation shall be given only after ensuring that there is no significant variation in the 
marking of individual evaluators. 

Evaluators will mark( √ ) wherever answer is correct. For wrong answer CROSS ‘X” be marked. Evaluators 

will not put right (✓)while evaluating which gives an impression that answer is correct and no marks are 

awarded. This is most common mistake which evaluators are committing. 

If a question has parts, please award marks on the right-hand side for each part. Marks awarded for 
different parts of the question should then be totaled up and written in the left-hand margin and encircled. 
This may be followed strictly. 

If a question does not have any parts, marks must be awarded in the left-hand margin and encircled. This 
may also be followed strictly. 

If a student has attempted an extra question, answer of the question deserving more marks should be 
retained and the other answer scored out with a note “Extra Question”. 

No marks to be deducted for the cumulative effect of an error. It should be penalized only once. 

A full scale of marks __________(example 0 to 80/70/60/50/40/30 marks as given in Question Paper) has 
to be used. Please do not hesitate to award full marks if the answer deserves it. 
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Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every day and 
evaluate 20 answer books per day in main subjects and 25 answer books per day in other subjects (Details 
are given in Spot Guidelines).This is in view of the reduced syllabus and number of questions in question 
paper. 

Ensure that you do not make the following common types of errors committed by the Examiner in the past:- 
● Leaving answer or part thereof unassessed in an answer book. 
● Giving more marks for an answer than assigned to it. 
● Wrong totaling of marks awarded on an answer. 
● Wrong transfer of marks from the inside pages of the answer book to the title page. 
● Wrong question wise totaling on the title page. 
● Wrong totaling of marks of the two columns on the title page. 
● Wrong grand total. 
● Marks in words and figures not tallying/not same. 
● Wrong transfer of marks from the answer book to online award list. 
● Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly and 

clearly indicated. It should merely be a line. Same is with the X for incorrect answer.) 

Half or a part of answer marked correct and the rest as wrong, but no marks awarded.  

While evaluating the answer books if the answer is found to be totally incorrect, it should be marked as 
cross (X) and awarded zero (0)Marks. 

Any unassessed portion, non-carrying over of marks to the title page, or totaling error detected by the 
candidate shall damage the prestige of all the personnel engaged in the evaluation work as also of the 
Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the instructions be 
followed meticulously and judiciously. 

The Examiners should acquaint themselves with the guidelines given in the “Guidelines for Spot 
Evaluation” before starting the actual evaluation. 

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title page, 
correctly totaled and written in figures and words. 

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the 
prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once again 
reminded that they must ensure that evaluation is carried out strictly as per value points for each answer as 
given in the Marking Scheme. 
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MARKING SCHEME 2024-25 

CHEMISTRY (Theory)- 043 
QP CODE  56/7/3          MM: 70 

Q.No Value points  Mark 

 SECTION A  

1 A 1 

2 D 1 

3 B 1 

4 C 1 

5 B 1 

6 B 1 

7 A 1 

8 C 1 

9 B 1 

10 D 1 

11 C 1 

12 B 1 

13 D 1 

14 A 1 

15 B 1 

16 A 1 

 SECTION B   

17 a)          
Negative deviation 
Because A-B interactions are stronger than A-A and B-B interactions 
b) Because of same composition in liquid and vapour phase  

 
½ 
½ 
1 

18 
 

Because molecularity of each elementary reaction in complex reaction may be different 
and hence meaningless for overall complex reaction 
 whereas order of a complex reaction is experimentally determined by the slowest step in its 
mechanism and is therefore applicable for both. 

1 
 
1 

19 
 
 

DNA RNA 

Double stranded Single stranded 

Sugar is deoxyribose Sugar is ribose 

Thymine base is present Uracil base is present 

It replicates  It does not replicate 

                                                                                                                                                (Any Two) 

 
1+1 
 
 
 
 

20 
 
 

a) Dichloridobis(ethane-1,2-diamine)platinum(IV) ion 

         

1 
 
 
 
1 

 OR  

20 i) [Co(NH3)5(CO3)]Cl 
ii) Pentaamminenitrito-O-cobalt(III) chloride 

1 
1 

21 
 
 

-Because C—X bond acquires a partial double bond character due to resonance/ sp2 
hybridized carbon of C-X bond leading to shorter bond length (Or any other suitable 
reason).  
 
-Nitro group withdraws the electron density from the benzene ring and thus facilitates the attack 
of the nucleophile on haloarene / -NO2 group being electron withdrawing stabilises the 
intermediate carbanion.  

1 
 
 
 
 
1 
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 SECTION C  

22 
 
 

(a)  Lead storage battery 

 

 
1 
1 
1 

 OR  

22 (b)Because at cathode the reaction with higher value of Eo is preferred and therefore, the 
reduction of H2O to H2 gas is preferred  
whereas at anode water should get oxidised in preference to Cl– (aq), however, on account of 
overpotential of oxygen, oxidation of Cl- to Cl2 gas is preferred. 

         

 
1 
 
1 
1 

23 
 
 

 

 Tf = iKf m 

 
0.45= 

𝑖 𝑋 5.12 𝑋 0.3 𝑋 1000

60 𝑋 30
 

 

𝑖 = 0.527 

  

α = 
𝑖–1

1/n–1
  

      

α = 
0.527−1

1/2–1
               (n=2) 

α= 0.946 or 94.6%                                        (Or any other suitable method) 

 
 
 
½ 
 
1 
 
 
½ 
 
 
½ 
 
 
 
½ 

24 A=  

 
B=   

      
C=  

 
D= 

      

 

 
 

½ 
 
 
 
 
 

½ 
 
 
 
 
 

½ 
 
 
 

½ 
 

 
 

1 
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25 
 
 

 
Pt= Pi – 2x +2x +x = Pi+x 
x= = Pt- Pi 
pA= Pi – 2x  
     = Pi- 2(Pt- Pi) 
     = 3Pi – 2 Pt 
 

 
 Where pi=0.5 atm,  
 pA= 3pi-2pt 
    = (3X 0.5)-(2x0.625) 
    =0.25atm 

   

  
   = 6.93 X 10-3 s-1                                                                                            

 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
1 
 
 
 
1 

26. 
 
 
 

a) 

 
 
b) 

 
 
c) 

 
 

 
 
1 
 
 
 
 
 
1 
 
 
 
 
1 
 

27 
 
 
 
 

a) CH3I +   

b)  

                     
c) 

                              

 
1 
 
 
 
 
1 
 
 
 
 
 
 
1 
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28 a) Because the carboxyl group is deactivating and the catalyst aluminium chloride (Lewis acid) 
gets bonded to the carboxyl group.(forms salt) 
b) Because carbonyl carbon of HCHO is more electrophilic than CH3CHO/ due to +I effect of 
methyl group/ steric effect of methyl group, CH3CHO is less reactive. 
c) Because of greater electronegativity of sp2 hybridised carbon to which carboxyl carbon is 
attached. 

1 
 
1 
 
1  

 SECTION D  

29 a) Due to presence of one unpaired electron in t2g which gets excited to eg / Due to 
excitation energy t2g 1→ eg

1, it gives colour. (d-d transition) 
When heated, water is lost therefore crystal field splitting does not occur and it becomes 
colourless.  

b) The energy required to split the degenerate d-orbitals into two sets of orbitals (t2g and  
eg). /The difference of energy between the two sets of d-orbitals t2g and eg due to the 
presence of ligands in a definite geometry . 
                                                           OR 
b) (ii) Δo < P, weak filed ligand  
        Δo > P, strong field ligand 

        c) Because the orbital splitting energies are not sufficiently large for forcing pairing  
/ Due to low crystal field splitting energy.  

1 
 
1 
 
1 
 
 
 
 
½ + ½ 

 
1 

30 a) (i)  

 
(ii)  

      (or by any other method) 
b)  Aniline undergoes resonance and as a result the electrons on the N-atom are less 

available for donation. 
c) (i)  (CH3)3N < CH3NH2< (CH3)2NH 

                                                           OR 
      c) (ii) A= C6H5NH2  ; B= =C6H5N2

+Cl   

 
 
 
1 
 
 
 
 
 
 
 
1 
 
1 
 
1 
 
½ + ½ 

 SECTION E  

31 (a) (i) 
(I) (CH3)3C-CHO 
(II)  

          

(III) CH3-CO-CH2CH2CH3 
(ii) 

(I)  
 
 
 
 

 
1 
 
 
1 
 
 
 
1 
 
 
1 
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(II)  

 
 

 
 
 
1 

 OR  

31 (b) 
 i)   

 
ii) Because semicarbazide undergoes resonance involving only one of the two - NH2 groups, 
which is attached directly to the carbonyl-carbon atom. 
iii)    
 

 
iv) 

    
v) 

 
 

  
 
1 
 
 
 
1 
 
 
 
 
1 
 
 
 
 
1 
 
 
 
 
1 

32 (a) (i)  

ECell = (𝐸𝑜
𝑐– 𝐸𝑜

𝑎) - 
0⋅059

2
log 

[𝑍𝑛2+ ]

[𝐻+ ].2
 

 

          = [(0) − (−0 ⋅ 76)]–
0⋅059

2
𝑙𝑜𝑔

0⋅1

(0⋅01).2
                                                           

           =   0.76          -     0.0295 log 103 

                  = 0.76 – 0.0885 

    = 0.6715 V        or 0.67 V                            (Deduct ½ mark for no or incorrect unit)                  

 
(ii) The amounts of different substances liberated by the same quantity of electricity 
passing through the electrolytic solution are proportional to their chemical equivalent 
weights.  
6F 

 
1 
 
 
1 
 
 
 
1 
 
 
1 
 
1 

 OR  
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32 (b) (i) 

 
 

                 𝛬𝑚 = 
𝐾

𝐶
× 1000  

 

                   𝛬𝑚    =  
2.48 × 10−2

0.2
 × 1000                  

                                                                                                           
 

                            = 124 S cm2 mol–1     

                    
                         =73.5 +76.5 

                         = 150 S cm2 mol–1     

                                                                                                                          

                                                                                                                    

                       =   
𝟏𝟐𝟒

𝟏𝟓𝟎
          

                                                                                      

                      =0.827         

(ii) E0
cell= E0

cathode- E0 
anode 

             = 0.34-(-2.37) 

             =2.71V 

 

Δ rG0= -nFE0
cell     

       = -2 X 96500 X 2.71 

      = -523030 Jmol-1 or -523.03 kJmol-1                           

(iii)    
Primary cell 

Maintains constant potential throughout its usage/ longer lifespan 

 
 
 
 
½ 
 
 
 
½ 
 
 
 
 
 
 
 
½ 
 
 
 
½ 
 
½ 
 
½ 
 
½ 
 
½ 
 
½ 
½ 

33 
 
 
 
 
 
 
 
 
 

(a) (i)  
(I) Because Mn2+ is more stable than Mn3+  due to extra stable half-filled d5 configuration. 
(II) Due to comparable energies of 5f, 6d and 7s orbitals 
(III) Due to the involvement of greater number of electrons from (n-1)d in addition to the ns 
electrons in the inter-atomic metallic bonding. 
(ii)  

(I)  

(II)  

 
1 
1 
1 
 
 
1 
 
1 

 OR  

33 b)  
(i) Mn, Zn, Ni, Cu ( any two) 
(ii) K2MnO4, due to presence of one unpaired electron 
(iii) Similar radii of 4d and 5d series elements/ similar properties/ difficulty in separation of 
lanthanoids                  (or any other relevant consequence) 
(iv) It is prepared by fusion of MnO2 with an alkali metal hydroxide and an oxidising agent / 

 
(v) because of the ability of oxygen to form multiple bonds with metal 

 
½ , ½  
½ , ½  
1 
 
1 
 
 
1 
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