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SECTION – A 

Topic- Metallurgy 

Subtopic- H.J.T. Ellingham diagram.  

Level-E  

1. Ellingham diagram is a graphical representation of: 

 ,fya?ke fp= ftuds e/; xzkQh; vkys[k gS, og gSa : 

 (1) G vs T (2) (G – TS) vs T (3) H vs T (4) G vs P 

  

Sol. (1) 

 Ellingham diagram tells us about the spontanity of a reaction with temperature. 

 

Topic- Redox 

Subtopic- Basics of Oxidation number  

Level-E 

2. Which of the following equation depicts the oxidizing nature of H2O2? 

 fuEufyf[kr vfHkØ;kvksa esa ls dkSu lh H2O2dh vkWDlhdj.k dh izòfr dks n'kkZrh gS ? 

 (1) Cl2 + H2O2  2HCl + O2 (2) KlO4 + H2O2  KlO3 + H2O + O2  

 (3) 2l– + H2O2 + 2H+  I2 + 2H2O (4) I2 + H2O2 + 2OH–  2I– + 2H2O + O2 

Sol. (3) 

 2l– + H2O2 + 2H+  I2 + 2H2O 

 Oxygen reduces from –1 to –2 

 So, its reduction will takes place. Hence it will behave as oxidising agent or it shows oxidising 

nature. 

 While in other option it change from (–1) to 0. 
 

Topic- Surface chemistry  

Subtopic- Adsorption 

Level-E 

3. In Freundlich adsorption isotherm at moderate pressure, the extent of adsorption 
x

m

 
 
 

 is 

directly proportional to Px. The value of x is: 

 (1)  (2) 1 (3) zero (4) 
1

n
 

 e/;e nkc ij ÝkW;UMfyd vf/k'kks’k.k lerkih esa vf/k'kks’k.k dh ek=k 
x

m

 
 
 

, Px ds lh/ks lekuqikrh gSA x dk eku gSA 

 (1)  (2) 1 (3) 'kwU; (4) 
1

n  
Sol. (4) 

 xx
p

m
  

 the formula is 
1
n

x
p

m
  

 Hence 
1

x
n

  

 The value of 'n' is any natural number. 



 

 

 

Topic- Chemical bonding 

Subtopic- MOT  

Level-E 

4. According to molecular orbital theory, the species among the following that does not exist is: 

 vkf.od d{kd fl)kUr ds vuqlkj uhps nh x;h Lih'kht esa ls fdldk vfLrRo ugha gS ? 

 (1) He2
– (2) He2

+ (3) O2
2– (4) Be2 

Sol. (4) 

 B.O. of Be2 is zero, So it does not exist. 
 

Topic- Alkane  

Subtopic- Aromatization  

Level-M 

5. Identify A in the given chemical reaction. 

 fuEufyf[kr vfHkfØ;k esa A dks ifgpkfu, : 

 

 

CH2 

CH2 

CH3 

CH2 
CH 

CH3 

CH3 

Mo2O3 

773 K, 10-20 atm 

'A' 

major product 

 

 (1) 
 

 (2) 
 

 (3) 
 CH CH3 

 (4) 
 C HCH3 

 

 

Sol. (4) 

 

 

CH2 

CH2 

CH3 

CH2 
CH 

CH3 

CH3 

Mo2O3 

773 K, 10-20 atm 

CH3 

 
 Aromatization reaction or hydroforming reaction. 

 

Topic-d & f block   

Subtopic- General Properties  

Level-E 

6. Given below are two statements: 

 Statement-I : CeO2 can be used for oxidation of aldehydes and ketones. 

 Statement-II : Aqueous solution of EuSO4 is a strong reducing agent. 

 (1) Statement I is true, statement II is false 

 (2) Statement I is false, statement II is true 

 (3) Both Statement I and Statement II are false 

 (4) Both Statement I and Statement II are true 
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 uhps nks dFku fn, x, gS : 

 dFku-I : ,sfYMgkbMksa rFkk dhVksuksa ds vkWDlhdj.k esa CeO2 dk mi;ksx fd;k tk ldrk gSA 

 dFku-II : EuSO4 dk tyh; foy;u ,d izcy vip;u deZd gSA 

 mijksDr dFkuksa ds fy, uhps fn;s x;s fodYiksa esa ls lgh mRrj dk pquko dhft, 

 (1) dFku I lR; gS ijUrq dFku II vlR; gSaA 

 (2) dFku I vlR; gS ijUrq dFku II lR; gSA 

 (3) nksuksa dFku I rFkk dFku II vlR; gSaA 

 (4) nksuksa dFku I rFkk dFku II lR; gSA 

Sol. (4) 

 CeO2
 can be used as oxidising agent like seO2. 

 Similarly EuSO4 used as a reducing agent. 
 

Topic- Amine 

Subtopic-Chemical reaction of amine  

Level-M 

7. The major product of the following chemical reaction is: 

 fuEufyf[kr vfHkfØ;k dk eq[; mRikn gS : 

 

 

CH3CH2CN 

1)  H3O
+, 

2) SOCl2 

3) Pd/BaSO4, H2 

 

? 

 
 (1) (CH3CH2CO)2O (2) CH3CH2CHO (3) CH3CH2CH3 (4) CH3CH2CH2OH 

Sol. (2) 

 

 

CH3CH2CN 
H3O

+
CH3–CH2–C–OH 

SOCl2
CH3–CH2–C–Cl 

CH3–CH2–CH=O 

Pd/Ba,SO4, 

O O

 
 

Topic- Mole 

Subtopic-Empirical formula  

Level-M 

8. Complete combustion of 1.80 g of an oxygen containing compound (CxHyOz) gave 2.64 g of CO2 

and 1.08 g of H2O. The percentage of oxygen in the organic compound is: 

 vkWDlhtu ;qDr ;kSfxd (CxHyOz) ds 1.80 g dk iw.kZ ngu 2.64 g CO2 rFkk 1.08 g H2O ty nsrk gSA dkcZfud 

;kSfxd esa vkWDlhtu dk izfr'kr gS: 

 (1) 63.53 (2) 53.33 (3) 51.63 (4) 50.33 

 

 



 

 

Sol. (2) 

 
2CO

n  = 
2.64

44
 = 0.06 

 nc = 0.06 

 weight of carbon = 0.06 × 12 = 0.72 gm 

 
 2H O
n = 

1.08

18
 = 0.06 

 nH = 0.06 × 2 = 0.12 

 weight of H = 0.12 gm 

  Weight of oxygen in CxHyOz   

 = 1.8 – (0.72 + 0.12) = 0.96 gram 

 % weight of oxygen = 
0.96

100
1.8

  

  = 53.3% 
 

Topic- Chemical bonding 

Subtopic-bridge bond  

Level-M 

9. The correct statement about B2H6 is: 

 (1) All B–H–B angles are of 120°.  

 (2) Its fragment, BH3, behaves as a Lewis base.  

 (3) Terminal B–H bonds have less p-character when compared to bridging bonds.  

 (4) The two B–H–B bonds are not of same length. 

 B2H6 ds fy, fuEu esa ls dkSu lk lgh dFku gS ? 

 (1) lHkh B–H–B dks.k 120° gSA  

 (2) bldk [kaM, BH3, ,d yqbl {kkj dh rjg O;ogkj djrk gSA  

 (3) blds fljs okys B–H vkcU/kksa esa lsrq vkcU/kksa dh vis{kk p-vfHky{k.k de gksrk gSA 

 (4) nksuksa B–H–B vkcU/k leku yEckbZ ds ugha gSA 

Sol. (3) 

 Terminal bond angle is greater than that of bridge bond angle  

 Bond angle   S-character 

    
1

p character
 

 

Topic- Perodic Properties 

Subtopic- Electronic configration & Quantum numbers 

Level-E 

10. In which of the following pairs, the outer most electronic configuration will be the same? 

 (1) Fe2+ and Co+  (2) Cr+ and Mn2+  

 (3) Ni2+ and Cu+  (4) V2+ and Cr+ 

 fuEufyf[kr ;qXeksa esa ls fdlesa ckáre bysDVªkWu foU;kl leku gksxk ? 

 (1) Fe2+ rFkk Co+  (2) Cr+ rFkk Mn2+  

 (3) Ni2+ rFkk Cu+  (4) V2+ rFkk Cr+ 

Sol. (2) 

 Cr+  [Ar]3d5 

 Mn2+  [Ar]3d5 



 

 

25th Feb. 2021 | Shift 1 

Topic- Polymers 

Subtopic-Types of Polymers  

Level-E 

11. Which statement is correct? 

 (1) Buna-S is a synthetic and linear thermosetting polymer 

 (2) Neoprene is addition copolymer used in plastic bucket manufacturing 

 (3) Synthesis of Buna-S needs nascent oxygen 

 (4) Buna-N is a natural polymer 

 dkSulk ,d dFku lgh gS ? 

 (1) C;wuk-S ,d la'ysf’kr rFkk jSf[kd rki n`<+ cgqyd gSA 

 (2) fuvksizhu ,d ;ksxkRed lg-cgqyd gS ftldk mi;ksx IykfLVd ckYVh fuekZ.k esa gksrk gSA 

 (3) C;wuk -S ds la'ys’k.k esa uotkr vkWDlhtu dh vko';drk gksrh gSA 

 (4) C;wuk-N ,d izkdf̀rd cgqyd gSA 

Sol. (3) 

 Synthesis of Buna-S needs nascent oxygen. 

 

 

Topic-Environmental Chemistry  

Subtopic-Smog  

Level-M 

12. Given below are two statements: 

 Statement-I : An allotrope of oxygen is an important intermediate in the formation of reducing smog. 

 Statement-II : Gases such as oxides of nitrogen and sulphur present in troposphere contribute 

to the formation of photochemical smog. 

 In the light of the above statements, choose the correct answer from the options given below: 

 (1) Statement I and Statement II are true 

 (2) Statement I is true about Statement II is false 

 (3) Both Statement I and Statement II are false 

 (4) Statement I is false but Statement II is true 

 uhps nks dFku fn, x, gS: 

 dFku-I : vipk;d /kwe dksgjs ds fojpu esa vkWDlhtu dk ,d vij:i egRoiw.kZ e/;orhZ gSA 

 dFku-II : xSlsa, tSls fd ukbVªkstu rFkk lYQj ds vkWDlkbM tks {kksHkeaMy es mifLFkr gksrh gS izdk'k jklk;fud /kwe dksgjs 

ds fuekZ.k esa ;ksxnku djrh gSA 

 mijksDr dFkuksa ds fy, uhps fn;s x;s fodYiksa esa ls lgh mRrj dk pquko dhft,: 

 (1) dFku I vkSj dFku II lR; gSA 

 (2) dFku I lR; gS ijUrq dFku II vlR; gaSA 

 (3) nksuksa dFku I rFkk dFku II vlR; gSaA 

 (4) dFku I vlR; gS ijUrq dFku II lR; gaSA 

Sol. (3) 

 Reducing smog as is acts as reducing agent, the reducing character is due to presence of 

sulphur dioxide and carbon particles. 
 

  



 

 

Topic- Atomic 

Subtopic- Quantum mechanical model of atom  

Level-M 

 

13. The plots of radial distribution functions for various orbitals of hydrogen atom against 'r' are 

given below: 
 gkbMªkstu ijek.kq ds fofHkUu d{kdksa ds fy, f=T; forj.k Qyuksa ds 'r' ds fo:) vkys[k uhps fn, x;s gS : 

 (A) 

 

      

r(Å) 

5 10 

8 

4 

0 

4r2R2
n,l(r) 

r(Å) 

 

 

  (B) 

 

      

r(Å) 

5 10 

3 

2 

0 

4r2R2
n,l(r) 

r(Å) 

1 
 

 (C) 

 

      

r(Å) 

5 10 

3 

2 

0 

4r2R2
n,l(r) 

r(Å) 

1 
 

 (D) 

 

      

r(Å) 

5 10 
0 

4r2R2
n,l(r) 

r(Å) 

0.5 
0.1 
1.5 

2.0 

 

 The correct plot for 3s orbital is :- 

 3s d{kd ds fy, lgh vkys[k gS : 

 (1) D  (2) B (3) A (4) C 

Sol. (1) 

 3s orbital 

 Number of radial nodes = n –  – 1 

 For 3s orbital n = 3  = 0 

 Number of radial nodes = 3 – 0 – 1 = 2 

 It is correctly represented in graph of option D 
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Topic-  Biomolecules 

Subtopic- Reactions of carbohydrates 

Level-M 

14. Which of the glycosidic linkage galactose and glucose is present in lactose? 

 (1) C-1 of glucose and C-6 of galactose (2) C-1 of galactose and C-4 of glucose  

 (3) C-1 of glucose and C-4 of galactose (4) C-1 of galactose and C-6 of glucose 

 ySDVksl esa mifLFkr xSySDVksl rFkk Xywdksl ds e/; dkSulk XykbdkslkbMhd ca/k gS ? 

 (1) Xywdksl dk C-1 vkSj xSySDVksl dk C-6 (2) xSySDVksl dk C-1 vkSj Xywdksl dk C-4  

 (3) Xywdksl dk C-1 vkSj xSySDVksl dk C-4 (4) xSySDVksl dk C-1 vkSj Xywdksl dk C-6  

Sol. (2) 

 

 

      OH 

      H 

      H 

      OH 

      O 
      H 

      H 

      OH 

      CH2OH 
      H 

      H 

      OH 

      O 
      H 

      H 

      OH 

      CH2OH 

      H 

      O       4 
      5 

      2 

      1 
      3 

      5 
      4 

      3       2 

      1 

      OH 

      H 

 -D-Galactose  -D-Glucose 

 

 

Topic-  Carbonyl compound 

Subtopic- Formation of carbonyl compound 

Level-M 

15. Which one of the following reactions will not form acetaldehyde?  

 fuEufyf[kr esa ls dkSu lh vfHkfØ;k ,slhVSfYMgkbM ugha fojfpr djsxh ? 

 (1) 

 

CH3CH2OH 
CrO3 – H2SO4 

 
   

 (2) 

 

CH3CN 
i) DIBAL-H 

ii) H2O 
  

 (3) 

 

CH2 = CH2 + O2 

Pd(II)/Cu(II) 

H2O 
  

 (4) 

 

CH3CH2OH 
Cu 

573 K  
Sol. (1) 

 

 

CH3CH2OH 
CrO3 – H2SO4 

CH3 – COOH 
 

 

 

 

 

 



 

 

Topic-  amine 

Subtopic-Introduction and synthesis of amine 

Level-M 

16. Which of the following reaction/s will not give p-aminoazobenzene? 

 (A) 

 

i) Sn/HCl 

ii) HNO2 

iii) Aniline 

NO2 

 (B) 

 

i) NaBH4 

ii) NaOH 

iii) Aniline 

NO2 

  

 (C) 

 NH2 

i) HNO2 

ii) Aniline, HCl 

 

  

 (1) B only (2) A and B (3) C only (4) A only 

 fuEufyf[kr esa ls dkSu lh vfHkfØ;k p-,sehuks,tkscsUthu ugh nsxh ? 

 (A) 

 

i) Sn/HCl 

ii) HNO2 

iii) Aniline 

NO2 

  

 (B) 

 

i) NaBH4 

ii) NaOH 

iii) Aniline 

NO2 

  

 (C) 

 NH2 

i) HNO2 

ii) Aniline, HCl 

 

  

 (1) dsoy B (2) A rFkk B (3) dsoy C (4) dsoy A 

Sol. (1) 

 (A) 

 NO2 

Sn/HCl 

NH2 

HNO2 

N2
+ 

NH2 

Ph – N = N NH2 

 

 

(C) 

 NH2 

HNO2 

N2
+ 

NH2 

Ph – N = N NH2 
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Topic- Coordination chemistry  

Subtopic-Hybridisation (a) VBT (b) CFT  

Level-M 

17. The hybridization and magnetic nature of [Mn(CN)6]4– and [Fe(CN)6]3–, respectively are: 

 (1) d2sp3 and paramagnetic  (2) sp3d2 and paramagnetic  

 (3) d2sp3 and diamagnetic (4) sp3d2 and diamagnetic 

 [Mn(CN)6]4– rFkk [Fe(CN)6]3–, ds fy, ladj.k rFkk pqECkdh; izdf̀r gSa Øe'k: 

 (1) d2sp3 rFkk vuqpqEcdh;  (2) sp3d2 rFkk izfrpqEcdh;  

 (3) d2sp3 rFkk izfrpqEcdh; (4) sp3d2 rFkk vuqpqEcdh; 

 

Sol. (1) 

 1. (Mn(CN)6)4– 

  Mn++ = 3d5  

   = 3  

  hybridization = d2sp3 

  

 2. [Fe(CN)6]3– 

  Fe3+ = 3d5   

   = 3  

  Hybridization – d2sp3 

 

 

Topic-Aromatic compounds 

Subtopic-Electrophilic substitution reaction 

Level-M 

18. Identify A and B in the chemical reaction. 

 jklk;fud vfHkfØ;k esa A vkSj B dks ifgpkfu,: 

 

 
     OCH3 

     NO2 

HCl  A (Major) NaI

dry acetone
B (Major) 

  (1) 

 
     OCH3 

     NO2 

     Cl 

     I 

     NO2 

     Cl 

     A=      B= 
 (2)  

 
     OCH3 

     NO2 

     Cl 

     I 

     NO2 

     A=      B= 

     Cl 
 

 (3) 

 
     OCH3 

     NO2 

     Cl 

     NO2 

     Cl 

     A=      B= 

     OCH3 

 

(4) 

 
     OCH3 

     NO2 

     Cl 

     NO2 

     I 

     A=      B= 

     OCH3 

 

 

eg 
0 > P 

t2g 

 

eg 
0 > P 

t2g 



 

 

Sol. (4) 

 

 
     OCH3 

     NO2      NO2 

     Cl 

     OCH3 

H+Cl– 

     NO2 

     I 

     OCH3 

NaI 

dry acetone 

(A) (B) 

 

 

 

Topic-GOC (General Organic Chemistry)  

Subtopic-Basic chemical bonding for organic chemistry  

Level-M 

19. Compound(s) which will liberate carbon dioxide with sodium bicarbonate solution is/are: 

 A =

 

      NH2 

      OH 

      NH2       NH2 

 

B = 

 

      COOH 

 C = 

 

      OH 

      NO2 

      NO2       NO2 

 

 

 (1) B and C only (2) B only (3) A and B only (4) C only 

 lksfM;e dkcksZusV foy;u ls tks ;kSfxd dkcZu MkbvkWDlkbM eqDr djrs gS, gSa 

 A =

 

      NH2 

      OH 

      NH2       NH2 

 

B = 

 

      COOH 

 C = 

 

      OH 

      NO2 

      NO2       NO2 

 

 

 (1) dsoy B rFkk C (2) dsoy B (3) dsoy A rFkk B (4) dsoy C  

 

Sol. (1) 

 Compounds which are more acidic then H2CO3, gives CO2 gas on reaction with NaHCO3. 

Compound B i.e. Benzoic acid and compound C i.e. picric acid both are more acidic than H2CO3. 

 

Topic- Ionic Equilibrium 

Subtopic-Solubility & Solubility product  

Level-M 

20. The solubility of AgCN in a buffer solution of pH = 3 is x. The value of x is: 

 [Assume: No cyano complex is formed; Ksp(AgCN) = 2.2 × 10–16 and Ka (HCN) = 6.2 × 10–10] 

 ,d pH = 3 ds cQj foy;u esa AgCN dh foys;rk x gSA x dk eku gS            A (n'keyo ds izFke LFkku rd) 

 [eku yhft, fd lk;uks ladj ugha curk gS; Ksp(AgCN) = 2.2 × 10–16 rFkk Ka (HCN) =s 6.2 × 10–10] 

 (1) 0.625 × 10–6 (2) 1.6 × 10–6 (3) 2.2 × 10–16 (4) 1.9 × 10–5 
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Sol. (4) 

 Let solubility is x 

 AgCN  Ag+ + CN–  Ksp = 2.2 × 10–16 

               x        x 

 H+ + CN–  HCN  K = 
a

1

K
 = 

10

1

6.2 10
 

 Ksp × 
a

1

K
 = [Ag+] [CN–] ×

–

[HCN]

[H ][CN ]
 

 16

10

1
2.2 10

6.2 10




 


 = 

3

[S][S]

10
 

 S2 = 92.2
10

6.2

  

 S2 = 3.55 × 10–10 

 S = 103.55 10  

 S = 1.88 × 10–5  1.9 × 10–5 

  

 

SECTION - B 
 

Topic- Thermodynamics 

Subtopic- H and U interrelation  

Level-E 

1. The reaction of cyanamide, NH2CN(s) with oxygen was run in a bomb calorimeter and U was 

found to be –742.24 kJ mol–1. The magnitude of H298 for the reaction 

 NH2CN(s) + 
3

2
O2(g)  N2(g) + O2(g) + H2O(l) is ______ kJ. (Rounded off to the nearest integer) 

[Assume ideal gases and R = 8.314 J mol–1 K–1] 

 lk;jsekbM NH2CN(s) dh vkWDlhtu ls vfHkfØ;k ,d ce dSyksjhekih esa djds U dk eku–742.24 kJ mol–1 izkIr gwvk 

A vfHkfØ;k  

 NH2CN(s) + 
3

2
O2(g)  N2(g) + O2(g) + H2O(l)  

 ds fy, H298 dk eku gS ______ kJA (fudVre iw.kkZad rd) [xSlksa dks vkn'kZ eku yhft,, rFkk R = 8.314 J mol–1 

K–1] 

Sol. 741 kJ/mol 

 NH2CN(s) + 
3

2
O2(g)  N2(g) + CO2(g) + H2O() 

 ng = (1 + 1)–
3

2
 = 

1

2
 

 H = U + ng RT 

 = –742.24 + 
1

2
 × 

8.314 298

1000


 

 = –742.24 + 1.24 

 = 741 kJ/mol  

 

 



 

 

Topic- Redox 

Subtopic-Law of equivalence  

Level-M 

2. In basic medium CrO4
2– oxidizes S2O3

2–  to form 2

4
SO  and itself changes into Cr(OH)4

–. The 

volume of 0.154 M CrO4
2– required to react with 40 mL of 0.25 M S2O3

2– is ______ mL. 

(Rounded-off to the nearest integer) 

 {kkjh; ek/;e esa S2O3
2– dks CrO4

2– vkWDlhÑr dj 
2

4
SO 

cuk nsrk gS vkSj Lo;a Cr(OH)4
– esa ifjofrZr gks tkrk gSA 

0.154 M CrO4
2– dk vk;ru (mL esa) tks 0.25 M S2O3

2– ds 40 mL ls vfHkfØ;k djus ds fy, vko';d gS, og gS 

______ A (fudVre iw.kkZad rd) 

Sol. 173 mL 

 17H2O + 8CrO4 + 3S2O3  6SO4 + 8Cr(OH)4
– + 2OH– 

 Applying mole-mole analysis 

 
0.154 v 40 0.25

8 3

 
  

 V = 173 mL 

 

Topic-Chemical Kinetic  

Subtopic- Arrhenius equation  

Level-M 

3. For the reaction, aA + bB  cC + dD, the plot of log k vs 
1

T
 is given below: 

 

slope = –10000 K log k 

1/T  
 The temperature at which the rate constant of the reaction is 10–4s–1 is ________ K. 

 [Rounded off to the nearest integer) 

 [Given: The rate constant of the reaction is 10–5 s–1 at 500 K] 

 vfHkfØ;k aA + bB  cC + dD ds fy, log k vs 
1

T
 dk vkys[k uhps fn;k gS: 

 

slope = –10000 K log k 

1/T  
 Rki (K) esa ftl ij vfHkfØ;k dk nj fu;rkad 10–4s–1 gS, og gS ________ KA 

 (fudVre iw.kkZad rd) 

 [fn;k gS: 500 K ij vfHkfØ;k dk nj fu;rkad gS 10–5 s–1] 
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Sol. 526 K 

 log10K = log10A – a
E

2.303RT
 

 Slope = a
E

2.303R
 = –10000 

 log10
2

1

K

K
 = a

E

2.303R
 × 

1 2

1 1

T T

 
 

 
 

 log10

4

5

10

10




 = 

1 1
10000

500 T

 
  
 

 

 1 = 
1 1

10000
500 T

 
  
 

 

 
1 1 1

10000 500 T
   

 
1 1 1

T 500 10000
   

 
1 20 1 19

T 10000 10000


   

 
10,000

T
19

   526 K 

Topic-Redox  

Subtopic- Law of equivalence  

Level-T 

4. 0.4g mixture of NaOH, Na2CO3 and some inert impurities was first titrated with 
N

10
 HCl using 

phenolphthalein as an indicator, 17.5 mL of HCl was required at the end point. After this methyl 

orange was added and titrated. 1.5 mL of same HCl was required for the next end point. The 

weight percentage of Na2CO3 in the mixture is ______. (Rounded-off to the nearest integer) 

 NaOH, Na2CO3 rFkk dqN vfØ; v'kqf);ksa ds 0.4 g feJ.k dk izFke vuqekiu QhukWy¶Fksfyu lwpd dk mi;ksx dj 
N

10
 

HCl ls fd;k A vafre fcUnq ij 17.5 mL HCl dh vko';drk FkhA blds i'pkr~ esfFky vksjsat dks feyk;k x;k vkSj vxys 

vafre fcUnq ds fy, mlh HCl ds 1.5 mL dh iqu: vko';drk gq;h A feJ.k esa Na2CO3 dk Hkkj izfr'kr gS ______ A 

(fudVre iw.kkZad rd) 

Sol. 3% 

 1st end point reaction 

 NaOH + HCl  NaCl + H2O 

 nf = 1 

 NaCO3 + HCl  NaHCO3 

 nf = 1 

 Eq of HCl used =
2 3NaOH Na CO

n 1 n 1    

 31
17.5 10

10

   = 
2 3NaOH Na CO

n n  

 2nd end point 

 NaHCO3 + HCl  H2CO3 



 

 

 31
1.5 10

10

   = 
3 3NaHCO NaHCO

n 1 n   

 0.15 mmol = 
2 3Na CO

n  

 0.15 = 
2 3Na CO

n  

 
2 3

3

Na CO

0.15 106 10
w 100 10

0.5

 
    = 3 × 106 × 10–2 

 = 3 × 1.06 = 3.18%   
   

Topic- Thermodynamics 

Subtopic-Introduction  

Level-M 

5. The ionization enthalpy of Na+ formation from Na(g) is 495.8 kJ mol–1, while the electron gain 

enthalpy of Br is –325.0 kJ mol–1. Given the lattice enthalpy of NaBr is –728.4 kJ mol–1. The 

energy for the formation of NaBr ionic solid is (–)_____ × 10–1 kJ mol–1. 

 Na(g) ls Na+ cuus ds fy, vk;ru ,sUFkSYih 495.8 kJ mol–1 gS vkSj Br dh bysDVªku yfC/k ,sUFkSYih–325.0 kJ mol–1 

gSA NaBr dh tkyd ,sUFkSYih –728.4 kJ mol–1 nh gq;h gSA vk;fud Bksl voLFkk esa NaBr dh fojpu ÅtkZ gS       

(–)_____ × 10–1 kJ mol–1A 

sSol. 5576 kJ  

 Na(s)  Na+(g)   H = 495.8 

 
1

2
Br2() + e–  Br–(g)  H = 325 

 Na+(g) + Br–(g)  NaBr(s) H = –728.4 

 Na(s) + 
1

2
r2()NaBr(s). H = ? 

 H = 495.8 – 325 – 728.4 

 –557.6 kJ = –5576 × 10–1 kJ 

 

Topic- Alkynes  

Subtopic- Chemical reaction of alkyne  

Level-T 

6. Consider the following chemical reaction. 

 HC CH 
3

(1)Red hot Fe tube,873K

(2)CO HCl/AlCl
 Product  

 The number of sp2 hybridized carbon atom(s) present in the product is _______. 
 fuEufyf[kr jklk;fud vfHkfØ;k ij fopkj dhft,A 

 HC CH 
3

(1)Red hot Fe tube,873K

(2)CO HCl/AlCl
 Product  

 mRikn esa mifLFkr sp2 ladfjr dkcZu ijek.kqvksa dh la[;k gS _______A 

Sol. 7 

 HC CH 
Red hot Fe tube  

 

3Co,HCl,AlCl

 

 

CH = O 

benzaldehyde 
 

 All carbon atoms in benzaldehyde are sp2 hybridised 
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Topic- Gaseous State  

Subtopic- Charle’s law   

Level-M 

7. A car tyre is filled with nitrogen gas at 35 psi at 27°C. It will burst if pressure exceeds 40 psi. 

The temperature in °C at which the car tyre will burst is ______. (Rounded-off to the nearest 

integer) 

 dkj ds Vk;j esa ukbVªkstu xSl 35 psi rd 27°C ij Hkjh gSA ;fn nkc 40 psi ls vf/kd gks tk, rks Vk;j QV tk,xkA 

dkj Vk;j ftl rki (°C esa) ij QVsxk og gS ______A (fudVre iw.kkZad rd) 

Sol. 69.85°C  70°C 

 1 2

1 2

P P

T T
  

 
2

35 40

300 T
  

 T2 = 
40 300

35


 = 342.86 K = 69.85°C  70°C 

 

Topic- Chemical bonding  

Subtopic- Hydrolysis  

Level-E 

8. Among the following, the number of halide(s) which is/are inert to hydrolysis is ______. 

 fuEufyf[kr gSykbMksa esa ls mudh la[;k tks tyfo;kstu ds fy, vfØ; gS ______A 

 (A) BF3 (B) SiCl4 (C) PCl5 (D) SF6 

Sol. 1 

 Due to crowding SF6 is not hydrolysed. 

 

Topic- Liquid solution  

Subtopic- Ideal Vs non ideal solution & their distillation and immiscible liquid solution  

Level-M 

9. 1 molal aqueous solution of an electrolyte A2B3 is 60% ionised. The boiling point of the solution 

at 1 atm is _____ K. (Rounded-off to the nearest integer) 

 [Given Kb for (H2O) = 0.52 K kg mol–1] 

 ,d fo|qr vi?kV; A2B3 dk ,d eksyu tyh; foy;u 60% vk;uhÑr gksrk gSA foy;u dk 1 atm ij dsfYou esa 

DoFkukad gS _____ KA (fudVre iw.kkZad rd) 

 [fn;k gS Kb (H2O) = 0.52 K kg mol–1] 

Sol. 375 K 

 A2B3  2A+3 + 3B–2 

 No. of ions = 2 + 3 = 5 

 i = 1 + (n – 1)  = 1 + (5 – 1) × 0.6 

 = 1 + 4 × 0.6 = 1 + 2.4 = 3.4 

 Tb = Kb × m × i = 0.52 × 1 × 3.4 = 1.768°C 

 Tb = (Tb)solution – 
2b H O Solution

[(T ) ]  

 1.768 = (Tb)solution – 100 

(Tb)solution = 101.768 °C 

 = 375 K 



 

 

Topic- Surface chemistry  

Subtopic- Catalyst  

Level-M 

10. Using the provided information in the following paper chromatogram: 

 

 

Solvent front 

2 cm 

2 cm 

Base line Spot 

5 cm 

Fig: Paper chromatography for compounds A and B 

B 

A 

 
 the calculated Rf value of A ______ × 10–1. 

 fuEufyf[kr ØksekVksxzke dkxt esa nh x;h lwpuk ds vk/kkj ij : 

 

 

Solvent front 

2 cm 

2 cm 

Base line Spot 

5 cm 

vkjs[k: A rFkk B ;kSfxdksa dh dkxt ØksesVksxzkQh 

B 

A 

 
 A dk Rf eku ______ × 10–1 gSA 

Sol. 4 

 
f

Dis tance travelledbycompound
R

Dis tance travelledbysolvent
  

 On chromatogram distance travelled by compound is  2 cm 

 Distance travelled by solvent = 5 cm 

 So Rf = 
2

5
 = 4 × 10–1 = 0.4 
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