
   

56/S/3  # 1 # P.T.O. 

परी�ा�� �� न-प� कोड को उ�र-प�ु��का के 
मखु-प�ृ पर अव�य ��ख� ।  
Candidates must write the Q.P. Code on 
the title page of the answer-book. 

 Series : WXYZ/S       SET ~ 3  

     �� न-प� कोड  
                        रोल नं.  Q.P. Code  
                       Roll No. 

 
 

 
 

  
 
 
 
 
 

 

 
 

 

 
 
 

 
 
 
 
 

agm`Z {dkmZ (g¡ÕmpÝVH$) 
CHEMISTRY (Theory) 

न��ध���त समय : 3 घ�टे   अन�कतम अंक : 70 
Time allowed : 3 hours  Maximum Marks : 70 

(I) कृपया जा�च कर �� �क इस �� न-प� म� म�ु�� प�ृ 23 ह� ।  
 Please check that this question paper contains 23 printed pages. 

(II) �� न-प� म� दा�हने हा� क� ओर �दए गए �� न-प� कोड को परी�ा�� उ�र-प�ु��का के मखु-प�ृ पर 
��ख� । 

 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 जा�च कर �� �क इस �� न-प� म� 33 �� न ह� । 
 Please check that this question paper contains 33 questions. 

(IV) कृपया �� न का उ�र �लखना शु� करने से पहले, उ�र-पु��िका म� यथा �थान पर �� न का 
�मांक अव�य �लख� । 

 Please write down the Serial Number of the question in the  
answer-book at the given place before attempting it. 

(V) इस �� न-प� को प�ने के ��ए 15 �मनट का समय �दया गया है । �� न-प� का �व�रण पवूा�� म�  
10.15 बजे �कया जाएगा । 10.15 बजे से 10.30 बजे �क परी�ा�� केव� �� न-प� को प��गे और 
इस अव�� के दौरान वे उ�र-प�ु��का पर कोई उ�र नह� ��ख�गे । 

 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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सामा�य नि��श : 

न���न�नित न���श� को �यध�प�ू�क पन�ए औ� उ�कध पध�� क�न�ए : 

(i) इस �� �-प� म� 33 �� � ह� । सभी �� � अनिवाय� ह� । 

(ii) यह �� �-प� पा�च ि�ड� म� न�भधन�त है – ख�ड क, ख, ग, घ ए�ं ङ ।   

(iii) ख�ड क – �� � सं�यध 1 स े16 तक बह�न�क�पीय �कध� के �� � ह� । ��येक �� � 1 अंक कध ह ै।  

(iv) ख�ड ख – �� � सं�यध 17 से 21 तक अनत �घ-ुउ��ीय �कध� के �� � ह� । ��येक �� � 2 अंक� कध ह ै। 

(v) ख�ड ग – �� � सं�यध 22 से 28 तक �घु-उ��ीय �कध� के �� � ह� । ��येक �� � 3 अंक� कध ह ै। 

(vi) ख�ड घ – �� � सं�यध 29 तथध 30 केस-आ�ध��त �� � ह� । ��येक �� � 4 अंक� कध ह ै। 

(vii) ख�ड ङ – �� � सं�यध 31 से 33 �ीघ�-उ��ीय �कध� के �� � ह� । ��येक �� � 5 अंक� कध ह ै। 

(viii) �� �-प� म� सम� न�क�प �ह� न�यध गयध है । य�नप, ि�ड क के अनत��� अ�य सभी ि�ड� के कुछ �� �� म� 
आंत��क न�क�प कध चय� न�यध गयध ह ै।  

(ix) �यध� �� नक �न�बधन�त प�ी�धनथ�य� के न�ए अ�ग �� �-प� है ।  

(x) कै�कु�ेट� कध उपयोग वनज�त है ।  

 

ख�ड क  

�� � सं�यध 1 से 16 तक बह�न�क�पीय �कध� के 1 अंक के �� � ह� । 16´1=16 

1. �न� न���ख� यौ�गक� म� से �ेऑन को पहचा�नए :    

(A) CCl2F2  

(B) CCl2Br2 

(C) CH2Cl – CHCl2  

(D) CHCl2 – CHCl2 

2. चा�क�ा से� के इ�े� �ोड इससे बन ेहो�े ह� :   

(A) �स� वर   

(B) कॉपर   

(C) ��ै�टनम   

(D) ���क  
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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.   16´1=16 

1. Identify the Freon from the following compounds :  

(A) CCl2F2  

(B) CCl2Br2 

(C) CH2Cl – CHCl2  

(D) CHCl2 – CHCl2 

2. A conductivity cell contains electrodes made up of  :  

(A) Silver  

(B) Copper  

(C) Platinum  

(D) Zinc    



   

56/S/3  # 4 #  

3. 298 K पर Ar(g), CO2(g), HCHO(g) और CH4(g) के ��ए KH के मान �मश: 40 32,  

1 68, 1 84  10–5 और 0416 kbar ह� । जब इन गैस� को उनक� घ�ुनशी��ा के ब��े ह�ए �म 

म� � यव���� �कया जा�ा ह,ै �ो सही �म है :   

(A) HCHO < CH4 < CO2 < Ar  

(B) HCHO < CO2 < CH4 < Ar 

(C) Ar < CO2 < CH4 < HCHO  

(D) Ar < CH4 < CO2 < HCHO 

4. �न� न���ख� काब��नक यौ�गक� म� से कौन-सा क� �ाप पर � यकूास अ��कम�क से अ����या करेगा ? 

(A) CH2 = CH – CH2OH 

(B) CH3CH2CH2OH 

(C) C6H5CH2OH  

(D) (CH3)3COH 

5. � �कूोस, हाइ�ोजन आयोडाइड के सा� अ����या करके दे�ा ह ै:  

(A) � �कूो�नक अ� �   

(B) n-है� सेन  

(C) सैकै�रक अ� �   

(D) है� सनेॉइक अ� �  

6. �न� न���ख� ऐमीन� म� से �कसका � व�ना�क उ� च�म है ?  

(A) 2,2-डाइमे��� �ोपनेेमीन   

(B) 3-मे���� यटूेनेमीन  

(C) 2-मे���� यटूेनेमीन  

(D) पे� टनेेमीन  
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3. The value of KH at 298 K for Ar(g), CO2(g), HCHO(g) and CH4(g) are 40 32, 

1 68,   –51 84 10  and 0 416 kbar respectively. When these gases are 

arranged in increasing order of solubility, the correct order is :  

(A) HCHO < CH4 < CO2 < Ar  

(B) HCHO < CO2 < CH4 < Ar 

(C) Ar < CO2 < CH4 < HCHO 

(D) Ar < CH4 < CO2 < HCHO 

4. Out of the following organic compounds, the one which will react with 

Lucas reagent at room temperature is : 

(A) CH2 = CH – CH2OH 

(B) CH3CH2CH2OH 

(C) C6H5CH2OH  

(D) (CH3)3COH 

5. Glucose on reaction with hydrogen iodide gives :  

(A) Gluconic acid   

(B) n-Hexane  

(C) Saccharic acid 

(D) Hexanoic acid 

6. Which of the following amines has the highest boiling point ? 

(A) 2,2-Dimethyl propanamine   

(B) 3-Methylbutanamine  

(C) 2-Methylbutanamine   

(D) Pentanamine  
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7. �न� न���ख� है�ाइड� म� से �कसम� Csp2 – X आब�� उप���� ह ै?  

(A) ऐ��क� है�ाइड   

(B) ऐ��� है�ाइड  

(C) ब�े��� है�ाइड   

(D) वाइ�न� है�ाइड  

8. य�द �कसी ��म को�ट अ����या क� अ��-आय ु2772 s ह,ै �ो इस अ����या का वेग ���रा�क ह ै: 

(A) 2 5  10
– 4

 s
–1   (B) 2 5  10

– 3
 s

–1   

(C) 25  10
– 4

 s
–1   (D) 25  10

– 3
 s

–1
 

9. ‘P’, ‘Q’ और ‘R’ के मानक इ�े� �ोड �व�व �मश: – 0 50 V, + 0 68 V और – 2 54 V ह� । 

उनक� अपचायक �म�ा का �म ह ै:  

(A) R > P > Q (B) Q > P > R 

(C) Q > R > P (D) P < Q < R 

10. +1 और +2 दोन� ऑ� सीकरण अव� �ाए� दशा�ने वा�ा स��मण ��व ह ै: 

(A) Sc   

(B) Mn 

(C) Cu   

(D) Zn 

11. एक यौ�गक CaCl2 . 6H2O ज� म� पणू��या �वयो�ज� हो जा�ा ह ै। वा� ट हॉफ गणुा�क (i) है : 

(A) 9 
(B) 6  
(C) 4  
(D) 3 

12. जब HI के सा� फे�न� ए��� ई�र को गरम �कया जा�ा है, �ो यह बना�ा है : 

(A) ��नॉ� और ए��� आयोडाइड    

(B) आयोडोबे� �ीन और ए�ेनॉ�   

(C) बे� �ीन और ए�ेनॉ�    

(D) ए��� � �ोराइड और आयोडोबे� �ीन 
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7. Which one of the following halides contains Csp2 – X bond ? 

(A) Alkyl halide    

(B) Allyl halide   

(C) Benzyl halide    

(D) Vinyl halide 

8. If the half-life period of a first order reaction is 2772 s, then the rate 
constant of this reaction is :   

(A) 2 5  10
– 4

 s
–1   (B) 2 5  10

– 3
 s

–1   

(C) 25  10
– 4

 s
–1   (D) 25  10

– 3
 s

–1
 

9. The standard electrode potentials of ‘P’, ‘Q’ and ‘R’ are – 0 50 V, + 0 68 V 
and – 2 54 V respectively. The order of their reducing power is :  

(A) R > P > Q (B) Q > P > R 

(C) Q > R > P (D) P < Q < R 

10. The transition element which shows both +1 and +2 oxidation states is : 

(A) Sc   

(B) Mn 

(C) Cu   

(D) Zn 

11. A compound CaCl2 . 6H2O undergoes complete dissociation in water. The 

Van’t Hoff factor (i) is :  

(A) 9 

(B) 6  

(C) 4  

(D) 3 

12. When phenyl ethyl ether is heated with HI, it produces : 

(A) Phenol and ethyl iodide   

(B) Iodobenzene and ethanol    

(C) Benzene and ethanol     

(D) Ethyl chloride and iodobenzene 
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�� ि सं�या 13 से 16 के न�ए, �ो कथि न�ए गए ह� — नजिम� एक को अनभकथि (A) तथा �ूसरे को 

कारण (R) �ारा अंनकत नकया गया है । इि �� ि� के सही उ�र िीचे न�ए गए कोड� (A), (B), (C) 

और (D) म� से चुिकर �ीनजए । 

(A) अ��क�न (A) और कारण (R) दोन� सही ह� और कारण (R), अ��क�न (A) क� सही 

�या�या कर�ा है । 

(B) अ��क�न (A) और कारण (R) दोन� सही ह�, पर�� ुकारण (R), अ��क�न (A) क� सही 

�या�या िह� कर�ा है । 

(C) अ��क�न (A) सही ह,ै पर�� ुकारण (R) ��� ह ै। 

(D) अ��क�न (A) ��� ह,ै पर�� ुकारण (R) सही ह ै। 

13. अनभकथ� (A) : p-नाइ�ो��नॉ� क� ��ुना म� p-मे�ॉ� सी��नॉ� �ब��र अ� � है ।   

 कध�ण (R) : मे�ॉ� सी समहू इ�े� �ॉन-�वमोचक (दा�ा) समहू है जब�क नाइ�ो समहू  

इ�े� �ॉन-अपनयक (�� याहाय�) समहू ह ै।   

14. अनभकथ� (A) : अ����या 2 2H + Br 2HBr→  क� आ��वक�ा 2 ��ी� हो�ी है ।   

 कध�ण (R) : दी गई �ा��मक अ����या म� अ��कारक� के दो अण ुस�� म ��� ह� ।   

15. अनभकथ� (A) : ऐ��टनॉयड ऑ� सीकरण अव� �ाओ � का वहृद परास दशा��े ह� ।  

 कध�ण (R) : ऐ��टनॉयड रे�डयोस��य �कृ�� के हो�े ह� ।  

16. अनभकथ� (A) : है�ोऐरीन� म� ऑ�� और पैरा �����य� पर – NO2 समहू क� उप����� उनक� 

ना��करागी ���� �ापन अ����याओ� के ��� अ����याशी��ा घटा द�ेी ह ै।  

 कध�ण (R) : नाइ�ो समहू बे� �ीन व�य पर से इ�े� �ॉन घन� व को कम कर दे�ा है । 
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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) :  p-methoxyphenol is a stronger acid than p-nitrophenol.   

Reason (R) : Methoxy group is electron-donating group whereas nitro 

group is electron-withdrawing.  

14. Assertion (A) :  The molecularity of the reaction 2 2H + Br 2HBr→

appears to be 2. 

Reason (R) : Two molecules of the reactants are involved in the given 

elementary reaction. 

15. Assertion (A) :  Actinoids show a wide range of oxidation states. 

Reason (R) :    Actinoids are radioactive in nature. 

16. Assertion (A) :  Presence of – NO2 group at ortho and para positions 

decreases the reactivity of haloarenes towards nucleophilic 

substitution reactions.  

Reason (R) :    Nitro group decreases the electron density over the benzene 

ring. 
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ख�ड ख 

17. (क) ई ��न से� क� प�र�ाषा ���खए । सामा� य से� क� अपे�ा ई ��न से� के दो �ा� ���खए । 2 

 अथवा 

 (ख) �न� न���ख� म� से �� येक के ��ए �व��ु-अपघटन के उ� पाद� क� �ाग�ु� �  क��जए :   2 

(i) � �ै�टनम इ�े� �ोड� के सा� H2SO4 का �न ु�व�यन   

(ii) � �ै�टनम इ�े� �ोड� के सा� CuCl2 का ज�ीय �व�यन  

18. कारण द�ेे ह�ए � या� या क��जए �क �कसी दी गई अ����या का अ����या वेग कैसे ��ा�व� होगा  

जब :   2 

 (क) �ाप �जस पर अ����या हो रही �ी उसे घटा �दया जाए ।   

 (ख) एक उ� �रेक �म�ा �दया जाए । 

19. �न� न���ख� के म� य एक-एक अ��र दी�जए :   2 

(क) � टाच� और से��ुोस  

(ख) �ोटीन क� �ा��मक और ���ीयक स�रचना  

20. �वशा ने ‘P’ और ‘Q’ दो �व�ु�-अपघट्य� के �व�यन� का �नकुरण �कया । उसने �े��� �कया �क ‘P’ 

के Ùm म� 1 5 गनुा व�ृ� ह�ई जब�क ‘Q’ के Ùm म� 25 गनुा व�ृ� ह�ई । इन दोन� म� से कौन-सा �ब� 

�व��ु-अपघट्य ह ै? ‘P’ और ‘Q’ के � यवहार क� आ�ेखीय �न�पण से � या� या करके अपने उ�र का 

औ�च� य दी�जए ।     2 

21. (क) ऐ�न�ीन का �वरचन गै��ए� �ै�ीमाइड स�� �ेषण �ारा नह� �कया जा सक�ा । कारण दी�जए ।  

(ख) उस अ����या का नाम ���खए �जसे ए�ेनेमीन और N-मे���ए�ेनेमीन म� रसायन�: �व�ेद 

करने के ��ए �य�ु � क� जा सक�ी है ।  2 
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SECTION B 

17. (a) Define Fuel cell. Write two advantages of fuel cell over ordinary  

cell.  2  

  OR 

 (b) Predict the products of electrolysis in each of the following :  2 

(i) A dilute solution of H2SO4 with platinum electrodes 

(ii) An aqueous solution of CuCl2 with platinum electrodes 

18. By giving reasons, explain how the rate of the reaction for a given reaction 

will be affected when :  2 

 (a) the temperature at which the reaction was taking place is decreased. 

 (b) a catalyst is added.   

19. Give one point of difference between the following :  2 

(a) Starch and Cellulose      

(b) Primary and Secondary structure of protein 

20. Visha diluted the solutions of two electrolytes ‘P’ and ‘Q’. She observed that 

Ùm of ‘P’ increased 1 5 times whereas Ùm of ‘Q’ increased 25 times. Which 

of the two is a strong electrolyte ? Justify your answer by graphically 

explaining the behaviour of ‘P’ and ‘Q’.    2  

21. (a) Aniline cannot be prepared by Gabriel phthalimide synthesis. Give 

reason. �   

 (b) Name the reaction which can be used to distinguish chemically 
between ethanamine and N-methylethanamine.  2 
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ख�ड ग 

22. �न� न���ख� के ��ए कारण द ी�जए :  3 

 (क) ��ृीयक-� य�ूट� �ोमाइड, सो�डयम मे�ॉ� साइड के सा� अ����या करके म�ु य उ� पाद ऐ� क�न 

दे�ा है न �क ई�र ।       

(ख) ऑ��-नाइ�ो��नॉ� �ाप �ारा वा��प� हो�ा है जब�क पैरा-नाइ�ो��नॉ� नह� ।   

(ग) ��नॉ� क� ��ुना म� ऐ� कोहॉ� कम अ� �ीय हो�ा है ।  

 

23. 298 K पर �न� न���ख� से� का �व.वा. ब� (emf) प�रक��� क��जए :  3 

 Mg(s)|Mg
2+

 (0 001 M)yCu
2+  (0 0001 M)|Cu(s) 

 �दया गया है : Eo
से� = 271 V,  log 10 = 1  

 

24. ए�ेनेमीन, बे� �ॉय� � �ोराइड के सा� अ����या करके एक उ� पाद ‘X’ �न�म�� कर�ा है । ‘X’ क� 

स�रचना और IUPAC नाम दी�जए । � या ‘X’ हॉफमान �ोमामाइड �न� नीकरण अ����या दे सक�ा  

है ? य�द हा�, �ो उ� पाद क� स�रचना दी�जए । य�द नह�, �ो कारण दी�जए ।  3 

 

25.  (क) स�कु� [CoBr2(en)2]
+ का IUPAC नाम ���खए । 

 (ख) स�कु� [NiCl4]2– का स�करण ���खए और इसके च�ु बक�य � यवहार क� �ाग�ु� �  क��जए । 

  [परमाण ुस�� या : Ni = 28]  

 (ग) स�कु� [Co(NH3)5 Br] SO4 �ारा �कस �कार क� समावयव�ा दशा�ई जा�ी है ?  3 
  



   

56/S/3  # 13 # P.T.O. 

SECTION C 

22. Give reasons for the following : 3 

 (a) t-butyl bromide on reaction with sodium methoxide gives alkene as 

main product and not ether.  

 (b) o-nitrophenol is steam volatile while p-nitrophenol is not. 

 (c) Alcohol is less acidic than phenol. 

23. Calculate emf of the following cell at 298 K : 3 

Mg(s)|Mg
2+

 (0 001 M)yCu
2+  (0 0001 M)|Cu(s)  

Given : Eo
cell = 271 V,  log 10 = 1 

24. Ethanamine reacts with benzoyl chloride to form a product ‘X’. Give the 

structure and IUPAC name of ‘X’. Can ‘X’ undergo Hoffmann bromamide 

degradation reaction ? If yes, then give the structure of the product. If no, 

then give reason.  3 

25. (a) Write IUPAC name of the complex [CoBr2(en)2]+.  

 (b) Write the hybridization of the complex [NiCl4]
2–

 and predict its 

magnetic behaviour. [ Atomic mass : Ni = 28] 

 (c) What type of isomerism is shown by the complex  

[Co(NH3)5 Br] SO4 ? 3 
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26.  (क) �न� न���ख� अ����या अनु�म म� ‘A’ से ‘F’ �क क� पहचान क��जए : 3 

 

 

 अथवा 

(ख) � या हो�ा है जब : 3 

 (i) ए��� � �ोराइड को KCN के सा� अ�����य� �कया जा�ा है ?  

 (ii) श�ु क ऐसीटोन म� ए��� �ोमाइड को NaI के सा� अ�����य� �कया जा�ा है ?  

 (iii) ए��� �ोमाइड को �स� वर ��ओुराइड के सा� अ�����य� �कया जा�ा ह ै?  

27.  �न� न���ख� �� येक के ��ए स��ा�व� � या� या दी�जए :  3 

 (क) �ोपेनोन क� ��ुना म� �ोपेनै�, HCN के स�योजन के ��� अ��क अ����याशी� ह ै।   

 (ख) ऐ��डहाइड� और क�टोन� के -हाइ�ोजन अ� �ीय �कृ�� के हो�े ह� ।  

 (ग) काब��न� यौ�गक� क� HCN के सा� ��ावी अ����या के ��ए एक �ार �म�ाया जा�ा  
ह ै।   

28. अ����या 2A+B C+D→   क� ब�ग��क� अ� ययन के दौरान �न� न���ख� प�रणाम �ा� � ह�ए :  

�योग  [A]/mol L–1  [B]/mol L–1 D के �व रचन का �ार���क वेग 

(mol L
–1

 min
–1

) 

1 0 1 0 1 6 0  10–3 

2 0 3 0 2 7 2  10–3 

3 0 3 0 4 2 88  10–1 

4 0 4 0 1 2 40  10–2 

 वेग �नयम � या है ? �� येक अ��कारक के सापे� अ����या क� को�ट और अ����या क� सम� को�ट � या  
है ? 3 
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26. (a) Identify ‘A’ to ‘F’ in the following reaction sequence : 3 

 
   OR 

(b) What happens when : 3 

 (i) ethyl chloride is treated with KCN ?    

 (ii) ethyl bromide is treated with NaI in dry acetone ?    

 (iii) ethyl bromide is treated with silver fluoride ?   

27. Give plausible explanation for each of the following : 3 

(a) Propanal is more reactive towards addition of HCN than propanone. 

(b) Alpha ()-hydrogens of aldehydes and ketones are acidic in nature.   

(c) A base has to be added for an effective reaction of carbonyl 
compounds with HCN.  

28. The following results have been obtained during the kinetic studies of the 
reaction :  

                                                 2A+B C+D→  

Experiment [A]/mol L–1 [B]/mol L–1 Initial rate of formation 

of D (mol L
–1

 min
–1

) 

1 0 1 0 1 6 0  10–3 

2 0 3 0 2 7 2  10–3 

3 0 3 0 4 2 88  10
–1

 

4 0 4 0 1 2 40  10
–2

 

What is the rate law ? What is the order of reaction with respect to each 

reactant and the overall order of reaction ? 3 
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ख�ड घ 

न���न�नित �� � केस-आ�ध��त �� � ह� । केस को �यध�प�ू�क पन�ए औ� न�ए गए �� �� के उ�� �ीन�ए ।  

29. स��मण �ा�ओु � के स�कु�� क� एक �व�श� ट �वशेष�ा उनके र�ग� का �व� ��ृ (र�ज) परास है । इसका अ�� 

है �क जब � वे� �काश ���दश� (sample) म� से होकर बाहर �नक��ा है �ो ये �� य � पे� �म का कुछ 

�ाग अवशो�ष� कर �े�े ह�, अ�: बाहर �नक�ने वा�ा �काश अब � वे� नह� रह�ा । स�कु� का र�ग वह 

�दखाई द�ेा है जो उसके �ारा अवशो�ष� र�ग का परूक हो�ा ह ै। परूक र�ग अवशेष �र�गद�ै य� �ारा उ� प� न 

र�ग हो�ा है । य�द स�कु� हरा �काश अवशो�ष� कर�ा ह,ै �ो यह �ा� �दखाई प��ा  है । नीचे दी गई 

सारणी म� �काश के �व��� न अवशो�ष� �र�गद�ै य� ��ा �े��� र�ग के म� य स�ब�� दशा�ए गए ह� ।   

उपसहस�योजन स�ा  अवशो�ष� �काश का 
�र�गद�ै य�  (nm) 

अवशो�ष� �काश 
का र�ग 

उपसहस�योजन स�ा का 
र�ग  

[CoCl(NH3)5]
2+

 535 पी�ा  ब�गनी  

[Co(NH3)5(H2O)]
3+

 500 नी�ा-हरा  �ा�  

[Co(NH3)6]
3+

 475 नी�ा  पी�ा-नार�गी 

[Co(CN)6]
3–

 310 पराब�गनी  ह� का पी�ा  

[Cu(H2O)4]
2+

 600 �ा�  नी�ा  

[Ti(H2O)6]
3+

 498 नी�ा-हरा  ब�गनी  

 
(क) � प�े �मी रासाय�नक �ेणी � या है ? t और o के म� य स�ब�� ���खए ।  2 

(ख) (i) [Co(CN)6]3–, [Co(NH3)6]3+ और [Cu(H2O)4]2+ को अवशो�ष� �काश क� 

�र�गद�ै य� के ब��े ह�ए �म म� � यव���� क��जए ।  1 

 अथवा 

(ख) (ii) ��� ट� �े�  �स�ा�� के आ�ार पर d5 आयन का इ�े� �ॉ�नक �व� यास ���खए य�द 
o < P है । 1 

(ग) ��� ट� �े� �वपाटन ऊजा� को प�र�ा�ष� क��जए ।   1 
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SECTION D 

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

29. One of the most distinctive properties of transition metal complexes is 

their wide range of colours. This means that some of the visible spectrum 

is being removed from white light as it passes through the sample, so the 

light that emerges is no longer white. The colour of the complex is 

complementary to that which is absorbed. The complementary colour is the 

colour generated from the wavelength left over. If green light is absorbed 

by the complex, it appears red. Table given below, gives the relationship 

between different wavelengths of the light absorbed and the colour 

observed. 

  

Coordination Entity  Wavelength of 
light absorbed 

(nm)   

Colour of light 
absorbed 

Colour of 
coordination 

entity 

[CoCl(NH3)5]
2+

 535 Yellow  Violet  

[Co(NH3)5(H2O)]3+ 500 Blue-green   Red 

[Co(NH3)6]3+ 475 Blue  Yellow-orange 

[Co(CN)6]
3–

 310 Ultra-Violet (U.V.) Pale Yellow  

[Cu(H2O)4]
2+

 600 Red Blue 

[Ti(H2O)6]3+ 498 Blue-green   Violet 

 

 (a) What is spectrochemical series ? Write the relationship between 
 t and o. 2 

 (b) (i) Arrange [Co(CN)6]3– , [Co(NH3)6]3+ and [Cu(H2O)4]2+ in 

increasing order of wavelength of light absorbed.  1 

   OR 

 (b) (ii) On the basis of crystal field theory, write the electronic 

configuration of d
5
 ion if o < P. 1 

 (c) Define crystal field splitting energy.  1 
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30. म�मुेह (डाय�बटी�) को �नय���� करने के ��ए काब�हाइ�टे� क� मा�ा कम कर� और �ोटीन क� मा�ा 

ब�ाए�, व�ृ � य�� � य� को काब�हाइ�टे� क� मा�ा अ��क कम करने क� आव� यक�ा है । एक औस� 

�ार�ीय 61 – 64% �क ऊजा� �ा� � करने के ��ए काब�हाइ�टे� से सम�ृ खा� पदा�� का उप�ोग 

कर�ा है । जन�� ऑफ डाय�बटी� केयर म� �का�श� एक अ� ययन म� टाइप 2 म�मुेह (डाय�बटी�), जो 

परेू �व� व म� म�ृ य ुका एक म�ु य कारण है, के घटाव और रोक�ाम के ��ए इसे 49 – 56% कम करने 

क� �सफा�रश क� है । अ� ययन म� यह �ी सझुाव �दया गया ह ै�क कु� ऊजा� खप� के ��ए काब�हाइ�ेट� 

का अ����हण कम करने के सा�-सा� �ोटीन के अ����हण म� 14 – 20% व�ृ� क� जानी चा�हए । कु� 

ऊजा� खप� म� वसा का योगदान 21 – 27% से  अ��क नह� होना चा�हए । सर� श� द� म�, �कसी � �ेट 

म� 50% फ� ��ा हरी स��जया�, 25% काब�हाइ�ेट और 25% �ोटीन सम�ृ खा� पदा�� होने  

चा�हए । टाइप 1 डाय�बटी� इ� स�ु�न क� कमी से हो�ी है ।       

�न�न���ख� �� न� के उ�र दी�जए : 

(क) काब�हाइ�टे� के कोई दो �काय� ���खए ।   2 

(ख) मोनोसैकेराइड � या ह� ?  1 

(ग) (i) �वटा�मन D क� कमी से होने वा�े हीन�ा ज�न� रोग� के नाम ���खए ।   1 

 अथवा 

 (ग) (ii) उस हॉम�न का नाम ���खए जो र� � म� � �कूोस क� मा�ा को सी�म� रख�ा है ।  1 

ख�ड ङ 

31. (क) (i) परासरण दाब को प�र�ा�ष� क��जए । यह अणसु�� य गणु�म� � य� माना जा�ा है ?  

  (ii) 400 K पर दो श�ु �व� A और B के वा� प दाब �मश: 450 और 700 mmHg 

ह� । �व �म�ण का स�घटन �ा� क��जए य�द �म�ण का कु� वा� प दाब 600 mmHg 
है ।    2+3 

 अथवा 
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30. Reduce carbohydrates, increase protein to check diabetes, older people may 

need greater carbohydrates reduction. An average Indian derives 61 – 64% 

of energy from consumption of food rich in carbohydrates. A study 

published in the Journal of Diabetes Care has recommended reducing this 

to 49 – 56% for remission or prevention of Type 2 diabetes, one of the 

leading cause of death worldwide. Along with reducing carbohydrate 

intake, the study suggests that one should also increase protein intake up 

to 14 – 20% of the total energy consumption. Fat should contribute not 

more than 21 – 27% of the total energy consumption. In simple words, 50% 

of the plate should consist of fruits and green vegetables, 25% 

carbohydrates, 25% food rich in protein. Type 1 diabetes is due to 

deficiency of insulin.   

 Answer the following questions :      

 (a) Write any two functions of carbohydrates.  2 

 (b) What are monosaccharides ? 1 

 (c) (i) Write the name of the deficiency diseases caused due to the lack 
of Vitamin D.  1 

 OR 

(c)      (ii) Name the hormone which maintains the glucose level within 

narrow limit in the blood.  1 

SECTION E 

31. (a) (i) Define osmotic pressure. Why is it considered as a colligative 

property ? 

  (ii) The vapour pressure of two pure liquids A and B at 400 K are 

450 and 700 mmHg respectively. Find out the composition of 

liquid mixture if the total vapour pressure of mixture is  

600 mmHg. 2+3 

      OR 
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(ख) (i) ��नॉ� और ऐ�न�ीन को पर� पर �म�ाए जाने पर राउ� ट �नयम से �कस �कार का 

�वच�न अपे��� है ? �म�ण के नेट आय�न और ए� �ै� पी म� � या प�रव��न अपे��� 

है ?  

 (ii) 750 mmHg पर ज� का � व�ना�क 99 48C है ।  500 g ज� म� �क�ना स�ूोस 

(M = 342 g mol
–1

) �म�ाया जाए �ा�क यह 100C पर � व�न करे ?  

  [ज� के ��ए Kb = 0 52 K kg mol–1] 2+3 

 

32. (क) (i) एक काब��नक यौ�गक ‘P’ (C8H10O) ऑ� सीकृ� होकर यौ�गक ‘Q’ दे�ा है । बे��ीन 

क� �नज�� AlCl3 क� उप����� म� ऐसी�ट� � �ोराइड के सा� अ����या �ारा �ी 

यौ�गक ‘Q’ �ा� � �कया जा सक�ा है । ‘Q’ ने ज�ीय NaOH म� I2 के सा� अ����या 

करके ‘R’ और एक पी�ा यौ�गक ‘S’ �दया । ‘P’, ‘Q’, ‘R’ और ‘S’ क� पहचान  

क��जए ।    

  (ii) �ा� � उ� पाद/उ� पाद� क� स�रचना/स�रचनाए� ���खए जब सा�� KOH क� उप����� म� 
बे��ै��डहाइड गरम �कया जा�ा है ।    4+1 

 अथवा 

(ख) (i) �न� न���ख� �पा� �रण स�प� न क��जए :    

(I) �ोपेनोन से �ोपेन    

(II) ऐसीटो��नोन से बे� �ोइक अ� �    

(III) बे��� � � �ोराइड से फे�न�ए�ेनोइक अ� �    

 

 (ii) �न� न���ख� यौ�गक यगु�� म� �व�ेद करने के ��ए सर� रासाय�नक परी�ण  
दी�जए :    

(I) बे� ��ै�डहाइड और ��नॉ�     

(II) � यटेूनै� और � यटेून-2-ओन    3+2 
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 (b) (i) What type of deviation from Raoult’s law is expected when 

phenol and aniline are mixed with each other ? What change 

in the net volume of the mixture and enthalpy is expected ?  

(ii) Boiling point of water at 750 mmHg is 99 48C. How much 

sucrose (M = 342 g mol–1) is to be added to 500 g of water such 

that it boils at 100C ? [Kb for water = 0 52 K kg mol
–1

] 2+3 

32. (a) (i) An organic compound ‘P’ (C8H10O) on oxidation gave 

compound ‘Q’. The compound ‘Q’ can also be obtained from a 

reaction of benzene with acetyl chloride in the presence of 

anhydrous AlCl3. ‘Q’ on treatment with I2 in aq. NaOH gave 

‘R’ and a yellow compound ‘S’. Identify ‘P’, ‘Q’, ‘R’ and ‘S’. 

(ii) Give the structure(s) of the product(s) when benzaldehyde is 

heated in the presence of conc. KOH.  4+1 

                                           OR 

(b) (i) Carry out the following conversions :    

(I) Propanone to Propane    

(II) Acetophenone to Benzoic acid     

(III) Benzyl chloride to Phenylethanoic acid                     

 (ii) Give a simple chemical test to distinguish between the 

following pairs of compounds :  

(I) Benzaldehyde and Phenol    

(II) Butanal and Butan-2-one   3+2 
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33. (क) (i) पाइरो�सुाइट अय� क (MnO2) से पोटै�शयम परम�गनेट के �वरचन म� स��म��� 
रासाय�नक समीकरण ���खए ।  

  (ii) �न� न���ख� के ��ए कारण दी�जए :  

(I) Sc (परमाण ुस�� या 21) के �वण � व�े हो�े ह� ।  

(II) o
2Cu Cu

E
|+

 �ना� मक है जब�क o
2Mn Mn

E
|+

 ॠणा� मक है ।   

(III) स��मण �ा�ओु � क� कणन ए� �ै� पी के मान उ� च हो�े ह� ।  2+3 

 अथवा 

(ख) (i) �न� न���ख� रासाय�नक समीकरण� को पणू� एव� स���ु�� क��जए :   

(I) ⎯⎯⎯→
2

7
– +

2 2Cr O (aq) + H S(g) + H    

(II) ⎯⎯⎯→
2 –+Cu (aq) + I (aq)    

(ii) कारण दी�जए :   

(I) ���ेनॉयड� के �म�ण का प�ृ� करण क�िन हो�ा है ।    

(II) म�गनी� क� अपे�ा �ो�मयम का ग�ना�क उ� च�र हो�ा है ।    

(III) Zn क� दो से अ��क ऑ� सीकरण अव� �ा �ा� � करना क�िन हो�ा है ।    2+3 
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33. (a) (i) Write the chemical equations involved in the preparation of 

potassium permanganate from pyrolusite ore (MnO2).   

  (ii) Give reasons for the following :  

(I) Sc (Atomic No. 21) salts are white.   

(II) o
2Cu Cu

E
|+

 is positive whereas o
2Mn Mn

E
|+

 is  negative.  

(III) Transition metals have high enthalpies of  

atomisation.  2+3 

                                           OR 

 (b) (i) Complete and balance the following chemical equations : 

(I) +
2 2

–2
7Cr O (aq) + H S(g) + H ⎯⎯⎯→    

(II) 
–+2Cu (aq) + I (aq) ⎯⎯⎯→    

(ii) Give reasons :  

   (I) Separation of mixture of lanthanoids is difficult.   

   (II) Chromium has higher melting point than manganese.  

   (III) It is difficult to obtain oxidation state greater than two 
for Zn. 2+3 
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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-
XII, 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.  

4  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. 

5  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 deliberation 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. 

6  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. 

7  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 totalled up and written in the left-
hand margin and encircled. This may be followed strictly. 

8  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. 

9  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”. 

10  No marks to be deducted for the cumulative effect of an error. It should be penalized only 
once. 
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11  A full scale of marks 70 has to be used. Please do not hesitate to award full marks if the 
answer deserves it. 

12  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). 

13  Ensure that you do not make the following common types of errors committed by the 
Examiner in the past: - Giving more marks for an answer than assigned to it. 
● Wrong totalling 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 totalling on the title page.  
● Leaving answer or part thereof unassessed in an answer book. 
● Wrong totalling 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.  
14  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. 
15  Any un assessed portion, non-carrying over of marks to the title page, or totalling 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. 

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

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

18  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 2025 

CHEMISTRY (Theory)- 043 
QP CODE  56/S/3 

Q. No. Value points Mark 

 SECTION A  

1. (A) 1 

2. (C) 1 

3. (C) 1 

4. (D) 1 

5. (B) 1 

6. (D) 1 

7. (D) 1 

8. (A) 1 

9. (A) 1 

10. (C) 1 

11. (D) 1 

12. (A) 1 

13. (D) 1 

14. (A)  1 

15. (B) 1 

16. (D) 1 

 SECTION B  

17. 

 
(a) A Galvanic cell which converts the energy of combustion of fuel directly into electrical 

energy.   

High efficiency, pollution free.                                                   

1 

 

½, ½  

 OR  

 (b) (i) H2 at cathode, O2 at anode  

     (ii) Cu at cathode, Cl2 at anode.  

½, ½ 

½, ½ 

18. 

 
(a)  

 Rate of reaction decreases on decreasing temperature. 

 Effective collisions decrease / Decrease in fraction of molecules having energy 

equal to or greater than Ea. 

(b)  

 Rate of reaction increases on adding a catalyst.  

            Due to lowering of activation energy.     

 

 

½   

 

½  

 

½   

½  

19.  (a) Starch is made up of α-D glucose units while cellulose is made up of β-D glucose units.  

(b) Amino acids linked with each other in a specific sequence is a primary structure while 

secondary structure refers to the shape in which a long polypeptide chain can exist. 

                                                                                      (Or any other one suitable difference).   

1 

 

 

1 

20.   ‘P’ 

 On dilution, there is a slight increase in the number of ions of strong electrolytes 

whereas in weak electrolytes, the number of ions increases to a greater extent.  

½  

 

½  
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1 

 

 

21.  

 
(a) Because aryl halides do not undergo nucleophilic substitution with the anion 

formed by phthalimide. 

(b) Carbylamine reaction. 

1 

 

1 

 SECTION C  

22. (a) Beside being a nucleophile, methoxide acts as a strong base. Thus, elimination reaction 

predominates over substitution to give alkene as the main product and not ether.  

(b) Due to intramolecular H-bonding in o-nitrophenol, whereas intermolecular H-bonding 

in p-nitrophenol.  

(c) Alkoxide ion is less stable than the phenoxide ion, which is resonance stabilised.  

                                                                                                (Or any other suitable reason).    

 

1 

 

1 

1 

23.  Ecell  = E0
cell  - 

0.059

2
 log

[𝑀𝑔2+]

[𝐶𝑢2+]
 

Ecell  = 2.71  - 
0.059

2
log

[0.001]

[0.0001]
 

Ecell  = 2.71  - 
0.059

2
 log 10 

Ecell  = 2.71  - 0.0295 

Ecell  =  2.68 V                                                        (Deduct ½ mark for no or incorrect unit) 

1 

 

 

1 

 

 

 

 

1 

24. 

 

 
      

 Name: N-Ethylbenzamide. 

 No, ‘X’ will not undergo the Hoffmann bromamide degradation reaction. 

            As it is a N-substituted amide.  

 

1 

 

1 

½  

½  

25. (a) Dibromidobis(ethane-1,2-diamine)cobalt (III) ion 

(b) sp3, paramagnetic 

(c) Ionisation isomerism 

1 

1 

1 

26. (a)     
           

 
                                                       

 

 

 

 

 

½ x 6 
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                                                                  OR  

 (b)  (i)  CH3CH2CN / Ethyl cyanide / Propanenitrile is formed.  

      (ii) CH3CH2I    / Iodoethane      / Ethyl iodide is formed.  

      (c) CH3CH2F    / Fluoroethane / Ethyl fluoride is formed. 

1 

1 

1 

27. (a) Because of more electrophilic carbonyl carbon and less steric hindrance.  

(b) Because of resonance stabilised conjugate base.  

(c) Base generates cyanide ion, which being a stronger nucleophile, readily adds to the 

carbonyl compounds.   

1 

1 
 

1 

28. 

 
x =1 or first order with respect to A  

Award 3 marks if the candidate calculates correct order with respect to A.  

 
 
 
 

3 

 SECTION D  

29. (a) Spectrochemical series: Arrangement of ligands in the increasing order of their field 

strength.  

        

(b) (i)  

1 

 

 

1 

 

1 

                                                   OR  

 (b) (ii) 𝑡2𝑔
3 𝑒𝑔

2 

(c) The energy required to separate the degenerate d-orbitals into t2g and eg  sets when 

ligands approach the central metal atom/ion. 

1 

 

1 

30. (a) Biofuel, provide energy, an instant source of energy, energy storage, cell wall formation 

                                                                                                                                    (any two) 

                                                                                         (or any other two suitable functions)  

(b) A carbohydrate that cannot be hydrolysed further to give a simpler unit of polyhydroxy 

aldehyde or ketone.  

(c) (i) Rickets (in children) / Osteomalacia (in adults).  

1+1 

 

 

1 

 

1 

 OR  

 (c) (ii) Insulin.  1 

 SECTION E  

31. (a) (i) The extra pressure applied on the solution side, which just stops the flow of solvent 

across the semipermeable membrane.    

 

     / because it depends on concentration or the number of moles of solute particles.  

      

    (ii) 

            

1 

 

 

 

1 

 

 

1 

 

1 

 

½  

 

½ 

                                              OR  
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 (b)   (i) Negative deviation                                                             

            Volume of the mixture decreases  

             ΔH = -ve. 

        (ii)   

                

                 

              0.52     = 0.52 𝑋
𝑊𝐵 

𝑀𝐵
 x 

1000

𝑊𝐴
 

                WB  = 
342 

1000
 x 

500

1
 

                       = 171 g.                                            (Deduct ½ mark for no or incorrect unit) 

1 

½  

½ 

 

 

1 

 

1 

 

 

 

1 

32.  (a)  

                           

    
                                                                          

                                                                   OR 

(b) (i)  

          (I) 

                
(II) 

       
(III) 

           
 (ii) (I) Benzaldehyde will form a silver mirror on warming it with Tollens’ reagent, 

whereas Phenol will not.  

(II) Butan-2-one on heating with NaOH & I2 will give yellow ppt of CHI3, whereas butanal 

will not.                                                               (Or any other suitable chemical test)  

 

 

 

1 x 4 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

1 

 

 

 

 

1 

 

 

 

1 

 

 

 

1 

 

1 

33.   
(a) (i)  

             
(ii) (I) Due to the absence of unpaired electrons in d-orbitals.  / no d-d transition. 

1 

 

1 

1 
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      (II) Due to the low and high  of Cu2+, whereas Mn2+ has lower        

as well as lower . /Due to the low and high  of Cu2+, whereas Mn2+ 

is highly stable due to its 3d5 configuration.  

     (III) Due to the presence of a greater number of unpaired electrons, resulting in strong      

interatomic interactions / metallic bonding.   

 

1 

 

 

1 

                                                      OR  

  (b) (i)  

            (I)     

            (II)   

     (ii) 

(I) Due to lanthanoid contraction.  

(II) Due to more number of unpaired electrons from ns and (n-1)d in chromium as 

compared to manganese. 

(III) Due to the higher value of the third ionisation enthalpy of zinc. 

 

1 

 

1 

 

 

1 

 

1 

1 
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