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SECTION A MULTIPLE CHOICE QUESTIONS 

1. Which among the following pairs of vitamins is 

stored in our body relatively for longer duration? 
(a) Vitamin A and vitamin D 

(b) Thiamine and ascorbic acid 

(c) Thiamine and vitamin A 

(d) Ascorbic acid and vitamin D 

2. Given below are two statements: 

Statement I : Both CaCI2·6H,o and MgClz·8H,o 

undergo dehydration on heating. 

Statement II : BeO is amphoteric whereas the 

oxides of other elements in the same group are 

acidic. 

In the light of the above statements, choose the 

correct answer from the options given below: 
(a) Statement I is true but statement II is false. 

(b) Both statement I and statement II are true. 

(c) Statement I is false but statement II is true. 

(d) Both statement I and statement II are false. 

3. Assertion (A) : Enol form of acetone [CH3COCH31 
exists in < 0.1 % quantity. However, the enol form 

of acetylacetone [CH3COCH,OCCH3l exists in 

approximately 15% quantity. 

Reason (R) : Enol form of acetylacetone is stabilized 

by intramolecular hydrogen bonding, which is not 

possible in enol form of acetone. 

Choose the correct statement: 
(a) A is true but R is false. 

(b) Both A and R are true but R is not the correct 

explanation of A. 

(c) Both A and R are true and R is the correct 

explanation of A. 

(d) A is false but R is true. 
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Held on 
16th March, Morning Shift 

4. A group 15 element, which is a metal and forms 
a hydride with strongest reducing power among 

group 15 hydrides. The element is 
(a) Bi (b) Sb (c) P (d) As 

5. Given below are two statement: one is labelled as 

Assertion A and the other is labelled as Reason R. 

Assertion (A) : Size of Bk3+ ion is less than Np3+ ion. 

Reason (R) : The above is a consequence of the 

lanthanoid contraction. 

6. 

In the light of the above statements, choose the 

correct answer from the options given below: 
(a) Both A and R are true but R is not the correct 

explanation of A. 
(b) A is false but R is true. 
(c) Both A and R are true and R is the correct 

explanation of A. 
(d) A is true but R is false. 

o 

(1) DIBAL-H, toluene, -7S0C ('p" 
) 

(ii) H30+ (Major product) 

The product "P" in the above reaction is 
o 
II 

O-C-H 

(a) I 

(b) 
0-..,1,-/'Y~' CHO 

(c) I 
COOH 



OH 

Cd) ,-?'~I/''-/~'CHO 
,,- .& 

7. The functions of antihistamine are 
Ca) antiallergic and antidepressant 

Cb) antacid and antiallergic 
Cc) analgesic and antacid 
Cd) antiallergic and analgesic. 

S. Among the following, the aromatic compounds are 

9. 

CA) I 
-

ce) Z ), 
-

Choose the correct 
options: 

CD) 1 \ 
'-..../ 

+ 
answer from the following 

Ca) CB) and ce) only Cb) CA) and CB) only 
Cc) CA), CB) and ce) only Cd) CB), ce) and CD) only 

H3C, pH 
x... ..... 20% H3PO .. 

-"00i"-~) "An 
358 K . 

(Major product) 

H 3C, CI 

....... (CH)))CO-K+ 
--'---~) "B" 

(Major product) 

The products "A" and "B" formed in above reactions 

are 

Ca) A-

Cb) A-

CH, 

Cc) A-

Cd) A -

; B-

; B-

; B-

CH2 

CH, 

'-
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10. Given below are two statements: one is labelled as 
Assertion A and the other is labelled as Reason R: 

Assertion CA) : The H - 0 - H bond angle in 
water molecule is 104.5". 

Reason CR) : The lone pair-lone pair repulsion of 
electrons is higher than the bond pair-bond pair 
repulsion. 

In the light of the above statements, choose the 
correct answer from the options given below: 
Ca) Both A and R are true, and R is the correct 

explanation of A. 
Cb) A is false but R is true. 
Cc) A is true but R is false. 
Cd) Both A and R are true, but R is not the correct 

explanation of A. 

11 . The type of pollution that gets increased during the 
day time and in the presence of O J is 
Ca) reducing smog Cb) global warming 
Cc) oxidising smog Cd) acid rain. 

12. Match List - I with List - II. 

List - I List - II 
Name of oxo acid Oxidation state of 'p' 

(A) Hypophosphorous (i) +5 

acid 

CB) Orthophosphoric Cii) +4 

acid 

CC) Hypophosphoric (iii) +3 
acid 

CD) Orthophosphorous Civ) +2 
acid 

Cv) +1 

Choose the correct answer fram the options given 
below: 
Ca) (A) - Civ), CB) - Cv), CC) - Cii), CD) - Ciii) 
Cb) CA) - Civ), CB) - Ci), CC) - Cii), CD) - Ciii) 
Cc) CA) - Cv), CB) - Civ), CC) - Cii), CD) - (iii) 
Cd) CA) - Cv), CB) - (i), CC) - (ii), CD) - (iii) 

13. Which of the following is Lindlar catalyst? 
Ca) Cold dilute solution ofKMn04 
Cb) Partially deactivated palladised charcoal 
Cc) Zinc chloride and HCI 
Cd) Sodium and liquid NHJ 

14. Which of the following reaction does not involve 
Hoffmann bramamide degradation? 

,-?' CN ,-?' / NH, 
Ca) I (il KOH. H, O I 

, ,- (ii) B." NaOH ) ~-v"" 



15. 

° 
CH, ~-CH3 (i) 8 r2> NaOH/H+ 

r (ii) NHi6. (b) I ) 
~/ (i ii) LiA1H4IHzO 

r CH2-NH2 

(c) r I 
~ 

r 
(d) 

° ~ 

'- CI (;) NH,. NoOH 
) 

(ii) 8r2> NaOH 

I 

° CH,-~-NH2 
8r2, NaOH 

) 

NH, 

,.r 

OH 

NaN02, He l "X" "A " 

(273-278) K ) 

CH2-NH2 

Major Produ ct 

In the above chemical reaction. intermediate "X' 
and reagent/condition "A" are 

NO, 

,.r 
(a) X - I; A - H 20 /NaOH 

~ 

N+CI-, 
,.r 

(b) X - I; A - H20 /NaOH 
~/ 

NO, 

,.r 
(c) X - I ;A - H,ol '" 

," 
N+cr 12 

,.r 
(d) X-I ;A - H20I'" 

," 
16. In chromatography technique, the purification of 

compound is independent of 

(a) mobility or flow of solvent system 

(b) solubility of the compound 

(c) physical state of the pure compound 

(d) length of the column or TLC plate_ 

17. Match List - I with List - II 

List - I 
Industrial process 

~.,-
(A) Haber's process 

(B) Ostwald's process 

(C) 

(D) 

Contact process 

Hall-Herault 

process 

(i) 

(ii) 

(iii) 

(iv) 

List - II 

Application 

HN03 synthesis 

Aluminium 
extraction 

NH3 synthesis 

H, S04 
synthesis 

Choose the correct answer from the options given 

below 

(a) (A) - (iv), (B) - (i), (C) - (ii) , (D) - (iii) 

(b) (A) - (iii), (B) - (i), (C) - (iv), (D) - (ii) 

(c) (A) - (iii), (B) - (iv), (C) - (i), (D) - (ii) 

(d) (A) - (ii), (B) - (iii), (C) - (iv), (D) - (i) 

18. Given below are two statements: 

Statement! : The E" value for Ce4+ICe3+ is + 1.74 V 

Statement II : Ce is more stable in Ce 4+ state than 

Ce3+ state. 

In the light of the above statements, choose the most 

appropriate answer from the options given below: 

(a) Both statement I and statement II are incorrect. 

(b) Statement I is incorrect but statement II is 

correct. 

(c) Statement I is correct but statement II is 

incorrect. 
(d) Both statement I and statement II are correct. 

19. The process that involves the removal of sulphur 

from the ores is 

(a) leaching 

(c) refining 

(b) smelting 

(d) roasting. 

20. Given below are two statement: 

Statement I : H 20 , can act as both oxidising and 

reducing agent in basic medium. 

Statement II : In the hydrogen economy, the energy 

is transmitted in the form of dihydrogen_ 

In the light of the above statements choose the 

correct answer from the options given below: 

(a) Statement I is false but statement II is true. 

(b) Statement I is true but statement II is false. 

(c) Both Statement I and statement II are true_ 

(d) Both statement I and statement II are false. 
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Attempt any 5 questions out of 10. 

21. Two salts A 2X and MX have the same value of 

solubility product of 4.0 x 10- 12 The ratio of their 

molar solubilities i.e., S(A2X) = . 
S(MX) 

(Round off to the Nearest Integer) 

22. A certain element crystallises in a bee lattice of unit 

cell edge 27 A. If the same element under the same 

conditions crystallises in the fcc lattice, the edge 
• 

length of the unit cell in A will be __ .. 

(Round off to the Nearest Integer) 

[Assume each lattice point has a Single atomJ 

[Assume .j3 = 1.73, J2 = 1.41 J 

23. A 6.50 molal solution of KOH(aq) has a denSity 
1.89 g em - 3 The molarity of the solution is __ 

mol dm-3 (Round off to the Nearest Integer) 

[Atomic masses: K: 39.0 u; ° = 16.0 u; H: 1.0 uJ 

24. The decomposition of formic acid on gold surface 

follows first order kinetics. If the rate constant at 

300 K is 1.0 X 10-3 
S- I and the activation energy 

Ea = 11.488 kl mor I, the rate constant at 200 K is 

10-5 - I ___ x s. 

(Round off to the Nearest Integer) 

(Given: R = 8.314 I mor l K- I
) 

25. AB, is 10% dissociated in water to A2+ and B-. The 

bOiling point of a 10.0 molal aqueous solution of 

AB2 is 0c. (Round off to the Nearest Integer) 

[Given: Molal elevation constant of water, Kb = 0.5 K 

kg mor l
; boiling point of pure water = 100°CJ 

26. For the reaction A (g) ' • B (g) at 495 K. 
/I",G0 = - 9.478 kl mor l If we start the reaction in a 

closed container at 495 K with 22 millimoles of A, 
the amount of B in the equilibrium mixture is __ 

millimoles. 

(Round off to the Nearest Integer) 

[R = 8.314 I mor' K-' ; InlO = 2.303J 

27. 2MnO 4 + bC20;- + eH+ ) xMn'+ + yCO, + zH20 

If the above equation is balanced with integer 

coefficients, the value of e is . 

(Round off to the Nearest Integer) 

28. When light of wavelength 248 nm falls on a metal of 

threshold energy 3.0 eV, the de-Broglie wavelength 

CHEMISTRY TODAY I MAY '21 

of emitted electrons is A. 
(Round off to the Nearest Integer) 

[Use: J3 = 1.73, h = 6.63 X 10-34 Is 

m, = 9.1 x 10-31 kg; e = 3.0 x 108 ms- ' ; 

leV = 1.6 x 10-19 Jl 

29. Complete combustion of 750 g of an organic 

compound provides 420 g of CO, and 2 109 of 
H ,O. The percentage composition of carbon and 
hydrogen in organic compound is 15.3 and __ 

respectively. 

(Round off to the Nearest Integer) 

30. The equivalents of ethylene diamine required to 

replace the neutral ligands from the coordination 
sphere of the trans-complex of CoCl,.4NH3 is 

--' 

(Round off to the Nearest Integer) 

SOLUTIONS 

1. (al: Vitamin A and D are stored in our body for 

relatively longer time because these are fat soluble 

vitamins. 

2. (d): CaCl,.6H,O undergoes dehydration on 
heating but MgCI2·8H20 undergoes hydrolysis on 

heating. 

" CaCl, . 6H20 ---'~) CaCl2 + 6H,O 

" MgCI2 · 8H, O ) MgO + 2HCl + 6H,O 

BeO is an amphoteric oxide but oxides of other 
elements of the same group are basic in nature. 

° OH II I 
3. (C): CH3-C-CH3' > CH3-C=CH, 

Acetone (<0.1%) 

° ° II II 
CHJ - C- CH2- C- CHJ ,;==~> 

Acetyl acetone a..'~ 

II ° 
CH3-C 

Intramolecular H-bonding 
(=15%) 

Enol form of acetylacetone is stabilised by 

intramolecular hydrogen bonding which is not 
possible in enol form of acetone. 

4. (a) : The stability of hydrides decreases from NH3 
to BiH3 as their bond dissociation energy decreases, 

consequently their reducing power increases. 
Therefore, BiH3 is the strongest reducing agent 

among all the hydrides of group IS. 



5. (d): Size of Bk3+ ion is less than Np3+ ion is due to 
actinoid contraction. Actinoid contraction is the 
gradual decrease in the size of M3

+ ions across the 
series as atomic number increases. 

6. (d): DIBAL-H is diisobutylaluminium hydride 
selectively reduces nitrites and esters to aldehydes. 

° ° 
('7::>'-Y/'-'-,./ (i) DIBAL-H, toluene, _78°C 

I 

(Major product ) 

7. (b): Antihistamine is used as antacid and 
antiallergic drug. 

8. (a): A compound should be aromatic if it has 
planarity, complete delocalization of ,,-electrons in 
ring and follows Huckle's rule (4n + 2)" electrons. 

('7'-I 6n:e-s Aromatic; ~ ~ 6rce-s Aromatic 
~/ 

-

/ ; 4 1te-5 Antiaromatic 

+ 

)::::CH, Notcompletedelocalization 
\ - / (Non-aromatic) 

+ 
H3C OH H3C COH, 

20% H)P0 4 - H20 

358 K ) ) 
9. (a): 

(A) 

Alcohols gives El elimination with cone. H,S04 
and H3P04 on heating. 

H3C, CI CH, 

(CH3)3COK" r ......... 
) 

(8) 

t-BuO· is a bulky base and will form Hoffman 
alkene via elimination . 
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10. (a): "0-
-'>. 

H 104.5' H 

Lone pair - lone pair repulsion is more than bond
pair-bond pair repulsion hence value ofH- 0 - H 
angle decreases from its ideal value of 109"28'. 

11. (e) : NO, ) NO + [0] 
0+0, ) 0 3 
0 3 + NO ) NO, + 0 2 

NO, is responsible for photochemical smog which 
is oxidising in nature. 

12. (d): 
'----- A-=-e--:i--:d:-----,--:F=-o-r-m- u- I:-a Oxidation 

state ofP 

Hypophosphorous acid H3PO, + 1 

Orthophosphoric acid H 3P04 +5 

Hypophosphoric acid H4P,06 +4 

Orthophosphorous acid H3P03 +3 

13. (b): Lindlar's catalyst is a palladium catalyst 
poisoned with traces of lead and qUinoline. 
i.e., Pd/CaC03 + (CH3COO),Pb + Quinolene. 

° II 
,-- ~ /CH,-C-CH3 

14. (b): I (i) B,,, N, OHIH' 

",---::;h (Halof~rm reaction) 

...A::~",," CH2COO H 

I h + CHBr3 

CH,CH,NH, 

NH, 

15. (d): 

N +cr 
2 

NaNO,. Hel -0 H,OI" 
(273-278) K ) ) 

16. (e) : In chromatography technique, purification is 
independent of physical state ofthe pure compound. 

17. (b): Haber's process ) NH3 synthesis 
Ostwald's process ) HN03 synthesis 
Contact process ) H, S04 synthesis 
Hall-Heroult process ) Aluminium extraction 



18. (c): Ce4+ ,- ) Ce'+ ; E' = +1.74 V 

Because reduction potential is positive (+ 1.74 V), 
therefore Ce 4+ will reduce to Ce'+ ion and hence 
Ce3

+ ion is more stable than Ce4
+ ion. 

19. (d): During roasting metal sulphide is converted to 
metal oxide and sulphur is removed in the form of 

S02' 

20. (c) : Oxidising action in basic medium, 

2Fe2+ + H20 2 ) 2Fe3+ + 20H-

Mn2+ + H20 2 ) Mn 4+ + 20H-

Reducing action in basic medium, 

12 + H,02 + 20W -7 2r- + 2H,o + 02 

2Mn04- + 3H20 2 -7 2Mn02 + 302 + 2H,o + 20W 
Advantage of hydrogen economy is that energy is 
transmitted in the form of dihydrogen and not as 
electric power. 

21. (50): A2X-;:::, ==':'2A+ +X2-

51 SI 

K 0- 12 
3 sp _ 4 x I ; 51 = 10-4 K 45 51 =3 SP=I=> 4 4 

MX 'M2+ +X2-, 

Ksp = 5~ => 52 = JKsP = J4XIO-
12 

=2XIO-
6 

51 = 5(A 2X) ; 52 = 5(MX) 

51 5(A2X) 10-4 
-= - =50 
52 S(MX) 2XlO- 6 

22. (33) : For bee unit cell, ,f3a = 4R 

a= 4R =27; R=27,f3 
,f3 4 

For fcc unit cell, fia = 4R 

4R 4x27,f3 ,f3 
a = = ; a = 27 = 33.1 = 33 

fi fi x 4 ..fi 
23. (9): 1000 g solvent contains = 6.5 mole ofKOH 

Mass of KOH = 6.5 x 56 = 364 g KOH 
Mass of solution = 1364 g 

1364 
Volume of solution = mL 

1.89 
6.5 x 1000 

Molarity , - ,- = 9 M 
1364 

1.89 

K Ell 24. (10): log 2 = a __ _ 
KI 2.303R TI T2 

I 
(1.0XIO- 3) 11.488x1000 

og -
KI 2.303x8.314 

1 I 
-

200 300 
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logl0- 3 =600x(3-2); log 10-
3 

=1 => 
KI 600 KI 

KI = 10-' 
.: X X 10-5 = 10-4 => X = 10 

25. (106): AB2 , ' A2+ + 2B-
i-I i-I . 

; 0.1:::: j 1 :::: 1.2 a=~ 
n-I 3-1 

!1 Tb = i X Kb X m = 1.2 X 0.5 X 10 = 6 
:. !1Tb= 7; - 1";6= T, - IOO; 7;= 106°C 

26. (20) : !1Go = - RT In K,q 
-9.478 X 103 = -495 X 8.314ln K,q 
In K,q = 2.303 = lnlO 
So, K,q = 10 

Now, A(g) , ' B(g) 

t=O 22mmol o 
t = t 22 - x 

" 
x 

K =[B];IO= X 
eq [A] 22-x 

=> x=20 

So, millimoles of B at equilibrium = 20 

27. (16): 2Mn04- + 5C20/- + 16H+ ) 2Mn2+ 
+ IOC02 + 8H20 

b=5,e= 16,x=2,y= 10,z=8. 

28. (9): A = 248 X 10-9 m; Wo = 3 x 1.6 X 1019 J 
he T = wo+K.E. 

-34 8 

K E 
_ 6.63xlO x3xl0 _ -19 

.. - 9 3x1.6xlO 
248 x 10 

= 3.2 X 10-19 J 
P=J2m K.E. 

= J2 x 9.1 x 10- 31 x 3.2 X 10-19 = 7.63 X 10-25 

h -34 
6.63 x 10 - 10 A 

A= - = =8.7xI0 =8.7 =9 
P 7.63Xl0- 25 

29. (3): Liebeig's method, 
2 Mass of H20 

% ofH=- x XIOO 
18 Mass of compound 

2 210 
= - x XIOO=3.11 = 3 

18 750 

30. (2): CoCI3·4NH3 is a trans-complex means 
octahedral geometry with one Cl- ion out of the 
coordination sphere i.e., [Co(NH3),Cl2]CI. 
Each ethylene diamine can replace two NH3 
ligands. Therefore, two ethylene diamine are 
required to replace all neutral monodentate (NH3) 
ligands. 
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Tips to get good 
marks in Physical 
Chemistry 
Nishant Varshney (N. V. Sir) is one of the top 

educator for NEET Physical Chemistry. He is 

having 17 years of teaching experience. He 

worked with the top brands of I ndia with 

the great result outputs (Single digit ranks 

in NEET and AIIMS). He is known for famous 

top motivator among students. 

According to him, the students who wish 

to score good rank in N EET as well as 

preparing for BOARDS also should follow a 

proper strategy to focus their goal. 

The strategy to be followed is to start 

making small targets and try to increase 

the goal targets with the ongoing pace. 

Make a systematic schedule as per our 

daily routine and follow it strictly. Focus 

more on concepts rather than mugging up 

the things. Always make short hand written 

notes while studying that will help in quick 

revision. While dealing with any topic always 

do the practise of objective and subjective 

questions to make your concepts crystal 

clear. Always set a time limit for solving any 

question to analyse the speed and accuracy. 

When the exams gets closer never confuse 

about preference what to follow for N EET 

or BOARDS. From the starting, follow the 

-
[!] 

Nishant Varshney 

strategy of subjective and objective together. 

Always keep yourself motivate for your 

target. The message from N.V. sir to the 

students is that: 

"Don't stop when you are tired stop when 

you are done." 



1. The type of isomerism not exhibited by alkenes is 

(a) chain isomerism (b) metamerism 
(c) position isomerism (d) stereoisomerism. 

2. Uncertainty in the position of an electron 
(mass = 9.1 x 10-' 1 kg) moving with a velocity 

300 m s -I, accurate upto 0.001% will be 
(h = 6.63 x 10- '4 Is) 

(a) 5.76 x 10- ' m 
(c) 3.84 x 10- ' m 

(b) 1.93 x 10-' m 
(d) 19.2 x 10- ' m. 

3. Which of the isomeric C4H 9Cl compounds will be 

optically active? 

(a) CH,CH,CH,CH,CI (b) CHF H, CH-CH3 
I 

CH3 
I 

(c) H C- C- CH 
3 I 3 

CI 

CI 
CH3 
I 

(d) H3C - CH - CH, C1 

4. The maximum number of isomers for an alkane 

with the molecular formula CsHI' is 
(a) 2 (b) 5 (c) 4 (d) 3 

5. 34.2 g of sucrose (C I2H"OII) is dissolved in 90 g of 
water in a glass. The number of oxygen atoms in the 
solution are 
(a) 3.66 x 10'6 
(c) 3.67 X 10' 4 

(b) 6.6 x 1023 
(d) 6.0 x 10" 

6. A solution of sulphur dioxide in water reacts with 

H, S precipitating sulphur. Here sulphur dioxide 

acts as 
(a) an oxidising agent (b) a reducing agent 
(c) an acid (d) a catalyst. 

7. Lattice energies of BeF" MgF" CaF, and BaF, 
are - 2906, - 2610, - 2459 and - 2367 kJ mol- I 

. I H d' . f B ,+ M'+ respective y. y ratIOn energies 0 e, g , 
Ca'+, Ba'+ and F- are - 2494, - 1921, - 1577, 
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Exam on 
1st August 

2021 

- 1305 and - 457 kl mol- I, respectively. Which of 

the following fluorides is soluble in water? 
(a) BeF, (b) MgF, 
(c) CaF, (d) BaF, 

8. An element X belongs to fourth period and 
fifteenth group of the periodic table. Which one of 

the following is true regarding the outer electronic 

configuration of X? It has 
(a) partially filled d-orbitals and completely filled 

s-orbitals. 
(b) completely filled s·orbital and completely filled 

p -orbitals. 
(c) completely filled s-orbital and half-filled 

p·orbitals 
(d) half-filled d-orbitals and completely filled 

s-orbitals. 

9. Which of the following alcohols will yield the 
corresponding alkyl chloride on reaction with 

concentrated HCI at room temperature? 
(a) CH3CH,CH,OH 

(b) CH3CH,-CH-OH 
I 

CH3 

(c) CH3CH, - CH- CH,oH 
I 
CH3 

CH3 
I 

(d) CH3CH, - C- OH 
I 
CH3 

10. Benzene on ozonolysis gives 
(a) cyclohexane (b) BHe 
(c) glyoxal (d) both (a) and (b). 

11. Tautomerism is not exhibited by 

(a) 0=<->=0 



(b) ,,0 >--CH= NOH 

o 
(c) o 

J 
(d) o 

12. The ratio of average speed of an 02 molecule 
to the r.m.s. speed of a N, molecule at the same 

temperature is 
1/2 

31t 
(a) 

7 

(c) 
3 112 

71t 

13. Which of the 

compound? 
(a) C,H6 

(c) PH3 

(b) 

(d) 
/71t 112 

, 3 

following is an electron 

(b) SiH4 
(d) B4HJO 

deficient 

14. The pressure-volume work for an ideal gas can be 
vr 

calculated by using the expression, W = - f PexdV. 
v , 

The work can also be calculated from the P V
plot by using the area under the curve within the 

specified limits. Wben an ideal gas is compressed 

(a) reversibly or (b) irreversibly from volume V; or 

Vf choose the correct option. 
(a) w (reversible) = w (irreversible) 

(b) w (reversible) < w (irreversible) 

(c) w (reversible) > w (irreversible) 

(d) w (reversible) = w (irreversible) + Pex ' /j, V 

15. The correct order of decreasing strength of the 

following acids is 
(a) C6H sS03H > C6HsCOOH > 

C6HsCH2COOH > C6HsOH 

(b) C6H sS03H > C6HsCOOH > 

C6H sOH> C6HsCH2COOH 

(c) C6H sCH2COOH > C6HsCOOH > 

C6HsOH > C6HsS03H 
(d) C6H sOH> C6HsCH2COOH > 

C6HsCOOH > C6HsS03H 

16. Plot of log xlm against log P is a straight line 

inclined at an angle of 45°. When the pressure is 
0.5 atm and Freundlich parameter, k is 10, the 

amount of solute adsorbed per gram of adsorbent 

will be (log 5 = 0.6990) 

(a)lg (b)2g (c)3g (d)5g 

17. Haemoglobin contains 0.33% of iron by weight. The 

molecular mass of haemoglobin is about 67200. The 

number of iron atoms (at. mass of Fe = 56) present 

in one molecule of haemoglobin is 
(a) 6 (b) 4 (c) 2 (d) I 

18. 2-Butanol is converted into 2-methylbutanoic acid 

by 
(a) (i) Cu, (ii) HCN, (iii) H30 + 
(b) (i) HCN, (ii) H30+ 
(c) (i) PCls, (ii) KCN, (iii) H30 + 
(d) (i) KCN, (ii) H,O+ 

19. Potassium has a bce structure with nearest 

neighbour distance of 4.52 A. Its atomic weight is 

39. Its density will be 
(a) 454 kg m -3 

(c) 852kgm-3 
(b) 804 kg m -3 

(d) 910kgm-3. 

20. How many grams of CaC, 04 will dissolve in 
distilled water to make one litre of saturated 

solution? Solubility product of CaC20 4 is 

2.5 X 10-9 mole'litre-2 and its molecular mass is 128. 

(a) 0.0640 g (b) 0.0064 g 

(c) 0.0128 g (d) 0.0032 g 

21. Two bulbs A and B of equal capacity are filled with 

He and S02 respectively at the same temperature. If 
the pressure in the two bulbs is same, then the ratio 

of the velocities of the molecules of two gases will 

be 
(a) 6 (b) 4 (c) 2 (d) 1 

22. Which of the following is antiaromatic? 

(a) Phenanthrene 

(b) Cyclooctatetraenyl dian ion 

(c) Cyclopropenyl cation 
(d) Cycloheptatriene 

23. 0.759 g of a silver salt of a dibasic organic acid on 

ignition left 0.463 g metallic silver. The equivalent 

weight of acid is 
(a) 70 (b) 108 (c) 60 (d) 50 

24. Which species has the maximum number of lone 

pair of electrons on the central atom? 
(a) C103 (b) XeF4 (c) SF4 (d) [I3r 

25. The freeZing point of a solution containing 0.2 g of 
acetic acid in 20.0 g benzene is lowered by 0.45°C. 

The degree of association of acetic acid in benzene 
is [Assume acetic acid dimerises in benzene, Kf for 

benzene = 5.12 K kg marl] 
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Ca) 94.5% 

Cc) 68.4% 

Cb) 98.7% 

Cd) 33.4% 

26. A mono atomic anion of unit charge contains 
45 neutrons and 36 electrons. Identify the ion. 
Ca) CI- Cb) F- Cc) 1- Cd) Br-

27. A solution contains Pb2
+ and Pe2

+ ions. To it some 

quantity of Fe and Pb is added. 

[E;e2+/Fe = -0.44 V, E;b'+/Pb = -0.126 Vl 

Then 
Ca) concentration of Fe'+ ions will remain 

unaffected 

Cb) concentration of Pb' + ions will increase 

(c) concentration of Fe2+ ions will increase 
Cd) concentration of Fe'+ ions will decrease. 

2S. Which of the following gases is the major 

contributor to global warming? 

Ca) Carbon monoxide 

Cb) Ozone gas 

Cc) Chlorofluorocarbons 

Cd) Carbon dioxide 

29. The number of d-electrons in Fe'+ is not equal to 

that of the 
Ca) p-electrons in CI- Cb) s-electrons in Fe}+ 

Cc) s-electrons in Mg Cd) p -electrons in Ne. 

30. The correct order of ionization enthalpy of C, N , 0, 

F is 

Ca) C < ° < N < F 
Cc) F < N<C<O 

Cb) C<N<O<F 

Cd) F < O<N<C 

31. Initial concentration of A is 0.25 M, the parallel 

path is given as 

" B • 

's SA ---j 
" 2C 

where, k, = 1.5 x IO-s S-l and k, = 5 x 10-6 S-l 

Find the value of concentration of C after 5 h of 

reaction Cparallel). 
Ca) 7.56 x 10- ' M 

Cc) 0.756 M 

Cb) 7.56 x IO-} M 

Cd) 7.56 x 10-4 M 

32. Which of the follOwing arrangements represent 

increasing oxidation number of the central atom? 

Ca) CrO" CIO}, CrO~-, Mn04 

Cb) ClO}, CrO~-, MnO., CrO,-

Cc) CrO" ClO}, Mn04' CrO~-
Cd) CrO~- , Mn04 , CrO" ClO} 
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33. The statement true for N; is 

Ca) it has a non-linear structure 

Cb) it is called interhalogen 
Cc) the formal oxidation state of nitrogen in this 

anion is - 2 

Cd) it is isoelectronic with NO, . 

34. The degree of dissociation of N,04 : 

N,04(g) ~ 2NO'(g) 

at temperature T and total pressure is a. Which 

of the following expression is correct for the 

equilibrium constant at this temperature? 

Ca) 
2a 

Cb) 
a'P 

I_a' I - a 

4a' 
Cd) 

4a'p 

I-a' I-a 
C c) 

35. Total number of lone pair of electrons in XeOF4 is 

Ca)O Cb)1 Cc)2 Cd) 3 

36. Which of the following has lowest solubility in 

water? 
Ca) CH}OH Cb) C,HsOH 
(c) CCH}),CHOH Cd) CCH}hCOH 

37. Which one of the follOWing is a d-block element? 
Ca) Gd Cb) Hs Cc) Es Cd) Cs 

3S. 127 mL of a certain gas X diffuse in the same time 

as 100 mL of chlorine under the same conditions. 

The gas X is 

Ca) S0, 

Cc) CO, 

(b) CH4 

Cd) H,S 

39. The rate constant of a reaction is 1.5 x 107 
S -1 at 

50"C and 4.5 x 107 
S- l at 100"C. The Arrhenius 

parameter A is 
Ca) 5.42 x 108 S-l 

Cc) 5.42 X 1012 s- ' 

Cb) 5.42 x 106 S-l 

Cd) 5.42 x 1010 s- ' 

40. A sulpha drug used for the treatment of pneumonia 
• 

's 
Ca) sulpha acetamide 

Cc) sulphanilamide 

Cb) sulphaguanidine 

(d) sulphapyridine. 

41. In the extraction of nickel by Mond's process, the 

metal is obtained by 

Ca) electrochemical reduction 

Cb) thermal decomposition 

Cc) chemical reduction by aluminium 

Cd) reduction by carbon. 



42. Consider the following sets of quantum numbers, 

n I m 5 

CA) 3 0 0 +1/2 
CB) 2 2 1 +1/2 

CC) 4 3 - 2 - 112 

CD) 1 0 -1 - 112 
(E) 3 2 3 +1/2 
Which of the following sets of quantum numbers is 

not possible? 

Ca) A, E, C and D 

(c) AandC 

Cb) E, D and E 
(d) E, C and D 

43. The product of acid catalysed hydration of 

2-phenylpropene is 
(a) 3-phenyl-2-propanol 

(b) l-phenyl-2-propanol 

(c) 2-phenyl-2-propanol 

Cd) 2-phenyl-l-propanol 

44. The number of P - ° -P bridges in the structure of 
phosphorus pentoxide and phosphorus trioxide are 

respectively 
Ca) 5,5 (b) 6,5 (c) 5,6 (d) 6,6 

4. 

H 
I 

C, Hs-C-CH3 
I 

CI 

The centre carbon atom has four different groups 

or atoms. 

Cd): CH3-CH,-CH,- CH,-ClH3 
II-Pentane 

CH -CH-CH-CH 
3 I ' 3 

CH3 
2-Methylbutane 

• , 
CH3 
I 

CH -C-CH 
3 I 3 

CH3 
2, 2-Dimethylpropane 

5. (e): No. of O-atoms in 34.2 g of C"H"Oll 

6.02Xl0'3 x34.2 
- xII = 6.62 x 10'3 

342 
6.02 x 1023 x 90 

No. ofO-atoms in 90 g ofH,O = xl 
18 

= 3.01 X 10'4 

Total number of O-atoms 

= 0.662 x 1024 + 3.01 X 1024 
= 3.67 X 1024 

45. The enthalpy of vaporisation of liquid water using 6. (a) : 16H,S + 8S0, --» 16H,O + 3S8 

data, is 
1 

H'(g) + 2 O,(g) ..... H'0(l); I!.H = -285.77 kJ 

1 
H'(g) + 2 O'(g) ..... H,0(g) ; I!.H = - 241.84 kJ 

(a) +43.93 kJ mor' Cb) -43.93 kJ mol- ' 

Cc) +527.61 kJ mor' Cd) -527.61 kJ mor l 

SOLUTIONS 

1. Cb): Metamerism is due to presence of different 
alkyl groups attached to the same polyvalent 

functional group or atom. 

. . This kind of isomerism is not possible in case 

of alkenes. 

2. Cb): I!.x= h 
41tml!.v 

I!.v -
300 x 0.001 

100 
3 10- 3 -, 

= x ms 

6.63 X 10-34 
- ----~--~----~ 

4X3.14X9.1XlO- 3, X3Xl0- 3 

= 1.93 X 10-' m 

3. Cb): The isomer C2-chlorobutane) of the molecular 

formula (C4H 9Cl) has an asymmetric carbon atom 

and is optically active. 

Oxidising agent 

Here H,S is acts as a reducing agent and SO, is acts 

as an oxidising agent. 

7. (d): BeF, : 

Hydration energy = - 2494 + 2 x (- 457) = - 3408 

Lattice energy = - 2906 

I!.H,olution = - 3408 - (- 2906) = - 502 kJ mol-' 

MgF, : 

Hydration energy = - 1921 + 2 x (- 457) = - 2835 

Lattice energy = - 2610 

I!.Hsolution = - 2835 - C- 2610) = - 225 kJ mol- ' 

CaF, : 

Hydration energy = - 1577 + 2 x (- 457) = - 2491 

Lattice energy = - 2459 

I!.Hwlution = - 2491 - C- 2459) = - 32 kJ mol- ' 

BaF, : 

Hydration energy = - 1305 + 2 x (- 457) = - 2219 

Lattice energy = - 2367 

I!.H,olulion = - 2219 - C- 2367) = + 148 kJ mol- ' 

~Hsolution is +ve in BaF2• hence BaP2 is easily soluble 
in water. 

S. (e): Element of fourth period and 15th group has 

the configuration 3d104s'4p3. 
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9. (d): Tertiary alcohol will yield the corresponding 

alkyl chloride on reaction with concentrated HCl at 

room temperature because it is most reactive. 

o CHO 
3 ) 3 I 

Zn/H,O CHO 

y 
10. (C): I 

~ 

Benzene Glyoxal 

II. (a): Essential condition for tautomerism is the 

presence of an a-hydrogen on a saturated carbon 

attached to C = 0 . NO. N02• etc. or should have 

a H-atom present on a heteroatom (0. N. S. etc.) 

attached to a double bond. Thus. option (a) does 

not have a-hydrogen on a saturated carbon and 

hence does not exhibit tautomerism. 

8RT 8RT 
----o--c -
1tM 1tx32 

Urms ofN2 :::: 
3RT 3RT --
M 28 

, 7 1/2 
8RT 28 uav x --

urms = 1tx32 3RT , 31t 

l3. (d) 

14. (b): w (reversible) < w (irreversible). This is because 

area under the curve is always more in irreversible 
compression than that for reversible compression. 

IS. (a): Greater the -I effect. more will be the acidic 

strength. The order of - I effect is 

-SO,H > -COOH > -OH 

16. (d): According to Freundlich equation. 

• 
• • 

x I 
or log - = logk + - logP 

m n 

Plot of log xlm vs log P is linear with slope 

= !In and intercept = log k. 

Thus. ~ = tanS = tan 45° = I or n = I 
n 

At P = 0.5 atm and k = 10 

Xl. - 5 - =IOx(O.5) =5 .. x- g 
m 

17. (b): Fe present in 67200 U = 0.33 x 67200 
100 

= 221.8 u 

.: One molecule of haemoglobin contains 221.8 g Fe 

221.8 
Therefore number of atoms = = 4 

56 
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18. (c): CH3-CH- CH2 - CH3+ PCls 
I 

OH I 
2-Bulano l -¥ 

CH3 - CH - CH2 - CH3 + POCl3 + HCI 
I 
CI ~ KeN 

CH3- [H- CH 2 - CH3 + KCI 

CN ~ H,o. 

CH3 - CH - CH 2 - CH3 + NH3 
I 

COOH 
2-Methy lbu tanoic acid 

j3 
19. (d): Forbcc.d= a 

2 
2d 2 x 4.52 

or a = r:; = = 5.219 A = 522 pm 
v 3 1.732 

ZxM 
Density = --'3-

a xNA 
2x39 

= --,-,--------,,,-----,,, 
(522)3 x (6.023 X 1023 ) X 10- 30 

= 0.91 g/cm3 = 910 kg m-3 

20. (b): CaC20, , '> C.,+ + C,o~-
S 5 

K,p (CaC20 4) = 2.5 x 10-9 

Ksp = i = 2.5 X 10-9 

:.s = 5xI0- s 

Solubility of CaC20 4 = 5 x 10-5 molL-I 
= 5 X IO-s x 128 gL- 1 

= 6.40 X 10- ' or = 0.0064 g L- I 

21. (b): Let the velocities of He and S02 be CI and C2 

respectively. 

22. (d): H H 

I \ 
" / 

3RT 

M so, 
. - -

c, 

It has 6 1t-electrons. but it is non-planar. Hence. it 

is antiaromatic. 

23. (a): Equivalent mass of acid 

Mass of silver salt 
-------xI08 
Mass of silver residue 

- 0.759 x 108 
0.463 

-107 = 70 

- 107 



24. (d): 13 has maximum number of lone pair of 
electrons. 

F I . T , , . , , . , , , . , 
' , 

F - . ''l( rF AP I 6'f~F 0- • • 

01'0 ' \\' cf~ F V() .. iF 
(a) (b) (c) Cd) 

25. Ca): Given: w = 0.2 g, W = 20 g, t.T= 0.45°C 

. 1000xKj xw 
ApplyIng, t.Tj= MxW 

1000x5.12xO.2 
or 0.45 = ----o.,,-~-

Mx20 
• M(observed) = 113.78 (acetic acid) .. 

2CH3COOH;=> (CH3COOHh 
Before association 1 0 

After association I - a 0.12 

CMol. wt. of acetic acid = 60) 

M (no,mal) a 60 a 
.,...,.":"":-'-'- = I - a+ - or = I-a +-.. 
M (obse<Ved) 2 113.78 2 

.. a = 0.945 or 94.5% 

26. (d): Let the monoatomic anion be r. 
Number of electrons in r = 36 
.'. Number of electrons in monoatomic atom (X) 

= 36 - I = 35 
Atomic number = number of electrons in neutral 
atom = number of protons in neutral atom = 35 
Mass number of monoatomic atom (X) 

::::: number of protons + number of neutrons 

= 35 + 45 = 80 
Hence, ion must be Br-. 

27. (e) : The reaction that occurs will be 
Pb'+ + Fe ..... Fe'+ + Pb 

On adding Fe and Pb. Fe will be consumed to 
. h . f F ,+ mcrease t e concentratIOn 0 e . 

28. (d): Carbon dioxide is the major contributor to 
global warming. 

() 1
- , , 6 , 6 

29. a : C = Is ,2s ,2p ,3s ,3p 
Fe'+ = IS', 2s', 2P", 35', 3P", 3rt 

In Fe'+, total number of d-electrons = 6 
which is not equal to p-electrons in CI- (i.e., 12). 

30. (a): On moving from left to right in a period, 
ionisation enthalpy increases due to increase 
in effective nuclear charge. But electronic 
configuration of oxygen is unexpectedly lower than 
that of nitrogen. This is because nitrogen has stable 
half- filled electronic configuration (l5'2s' 2p3). 

31. (b): kay = kl +k2 = 20 X lO""'s - l 

[Aj 
Also, 2.30310g 0 = kt 

[Aj, 

I 0.25 _ 20x10-
6 

x5x60x60 =0.1563 
or og [Al, 2.303 

or 0.25 = 1.433 
[Aj, 

• .. 

• .. 

[l 
0.25 

A, = =0.1744 
1.433 

[Al decomposed = [Alo - [Al, 
= 0.25 - 0.1744 = 0.0756 M 

Fraction of C formed 

k2 2 
k + k x [Aldecomposcd Xs 

I 2 

5XI0"'" 2 
= 0.0756 x x _ = 7.56 X 10-3 M 

20XI0- 6 5 

32. (a): Writing the O.N. of Cr, CI and Mn on each 

species in the four set of ions, we have, 

+3 +5 +6 +7 
Ca) Cr02 , CI03 , CrO~- , Mn04 

+5 +6 +7 +3 
Cb) Cl0 3 , CrO~- , Mn04, Cr02 

+3 +5 +7 +6 
(c) Cr02' CIO), Mn04 , CrO~-

+6 +7 +3 +5 
(d) CrO~- , Mn04, Cr02' Cl03 

Only in arrangement (a) the O.N. of central atom 

increases from left to right. Therefore, option (a) is 

correct. 

33. (e): Azide ion is linear. It is a pseudohalide ion. The 

formal oxidation state of N in N3 - ion is -2 because 

in any of the resonating structure, the net charge on 

the ion is - 1. 
2- 2-

00 + + .. _ " + " -
(:N-N=N: ( ) :N=N-N: ( ) :N=N= N:) 

• • • • • • • • • • 

N 3 has totaln electrons while NO, has 23 electrons. 

34. Cd): N,04 < ' 2NO, 

Initial cone. 1 0 

Let a is the degree of dissociation ofN,04' 

Cone. at equ. 1 - a 2a 

Total moles = 1 - a + 2a = 1 + a 

I - a. _ 2a p 
PN,04 = l+a ,P, PNO, -1+a' 
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35. (b): XeOF4 involves sp' d'.hybridisation and has 
one lone pair of electrons. 

° F!~+'/ 
• • • • · \.' FVO->iF 

36. (d): Solubility decreases as the length of carbon 
chain or hydrocarbon part increases. Thus, 
(CH,),COH has the lowest solubility. 

37. (b): Hs = (Z = 108): [Rn]5/ 46rf7,z 

38. (e): If t is the time taken for the diffusion of each 
gas, then by Graham's law of diffusion, 

rx 127 / t Met, 71 
-"- = = = ;MI = 44 
ret , 100ft Mx Mx 

Therefore, gas X will be CO, . 

39. (d): Using the relation: 

log k, = Ea T, - Tj , 

k j 2.303R Tj x T, 

I 
4.5x107 Ea 

o g - -:-:-:-::-"::-:-:-c 
1.5 X107 2.303 x 8.314 

373 - 323 

323 x 373 

l
Ea x50 

or, og 3 = -=-==--=--?,--,---=,---:= 
2.303 x 8.314 x 323 x 373 

or, Ea = 2.2 X 104 J mor l 

Again, 

10gIO k = loglo A _ Ea 
2.303 RT 

7 2.2x104 

log 10 (4.5 x 10 ) = log 10 A - -::-:c-::-:---=--,-,-,---::-= 
2.303 X 8.314 x 373 

:. A = 5.42 x10 10 S-I 

40. (d) 

41. (b): In extraction of nickel by Mond's process, 
metal is obtained by thermal decomposition. 

Ni + 4CO 57 - 77"C ) Ni(CO), 

17r - 197°C 
Ni(CO), ) Ni + 4CO 

42. (b): (B) Value of I cannot be equal to n 
(D) For I = 0, m cannot be - 1 

(E) For I = 2, m cannot be 3 
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43. (e) : Addition occurs according to Markovnikov's 
rule. 

2-Phenylpropene 

2-Phenyl-2-propanol 

44. (d): 

(p.o,) 

45. (a): The required equation is : H, 0 (l) ---> H,o(g) 

1 
(i) H'(g) + '2 O'(g) ---> H,0(l) ; I!.H = -285.77 kJ 

1 
(ii) H'(g) + 2 O'(g) ---> H,O(g) ; I!.H = - 241.84 kJ 

Subtracting eqn. (i) from eqn. (ii) 
The enthalpy of vaporisation = - 241.84 - (- 285.77) 

= + 43.93 kJ mol- j 

When nature gives you 
C6Hs07 (citric acid) 

make 
HzO + ClzHzzOll + C6Hs07 



Exam Dates 2021 

241h to 281h May 

Section A will be of Multiple Choice Questions (MCQs). Section B will contain questions whose answers are to be 
filled in as a Numerical Value. In Section B candidates have to attempt any five questions out of 10. 

SECTION A MULTIPLE CHOICE QUESTIONS 

1. Increasing order of atomic radii is 
(a) Mg2+ < Na+ < Ne < F- < 0 2-

(b) Na+ < Mg2+ < Ne < F- < 0 2-

(c) 0 2- < F- < Ne < Na+ < Mg'+ 

(d) Ne < 0'- < F- < Na+ < Mg2+ 

2. Arrange the following compounds in decreasing 

order of their boiling points. 

(i) CH3Br (ii) CH3CH,Br 

(iii) CH3CH,CH2Br (iv) CH3CH2CH,CH,Br 

(a) (i) > (ii) > (iii) > (iv) 

(b) (iv) > (iii) > (ii) > (i) 
(c) (i) > (iii) > (ii) > (iv) 

(d) (iii) > (iv) > (i) > (ii) 

3. Which alkaline earth metal nitride is volatile? 

(a) Be,N, (b) Mg3N, 

(c) Ca3N, (d) None of these 

4. Why is ferric hydroxide colloid positively charged 

when prepared by adding ferric chloride to hot 

water? 

(a) Due to precipitation of ferric hydroxide there is 

an excess of Fe3+ ions. 

(b) Due to preferential adsorption of Fe'+ ions by 

the sol of Fe(OH),. 

(c) Due to absence of any negatively charged ion. 

(d) Due to adsorption of OH- and cr ions, the 

remaining sol has only Fe3
+ ions. 

5. The correct order of 0-° bond length in 0 2' H 20, 

and 0 3 is 

(a) 0, > 0 3 > H 20 2 
(c) °3 > 0 , > H,O, 

(b) H,O, > 0 3 > 0 , 

(d) °3 > H20 , > 02 

6. Which of the following compounds undergo 

electrophilic substitution most easily? 

OCOCH3 rH
3 

(a) '''0 
;..-

(b) 0 

N(C2Hs)2 
1 

CHO 
1 

(c) 0 (d) 0 

7. In a mixture of PbS, ZnS and FeS each component 

is separated from other by using the reagents in 

which of the following sequence in froth floatation 

process? 
(a) potassium ethyl xanthate, KCN 

(b) potassium ethyl xanthate, KCN, NaOH, CuSO" 

acid 

(c) KCN, CuS04, acid 

(d) none ofthese. 

S. An organic compound made ofC, Hand N contains 

20% nitrogen. Its molecular weight is 

(a) 70 (b) 140 (c) 100 (d) 65 

9. Chlorination of toluene in presence of light and 

heat followed by treatment with aqueous NaOH 
• gIves 

(a) a-cresol 

(b) p-cresol 
(c) 1,3,5- trihydroxytoluene 

(d) benzoic acid. 

10. Carbon is in the lowest oxidation state in 

(a) CH, (b) CCl4 

(c) CF4 (d) CO2 

n. Addition of phosphate fertilizers into water leads to 

(a) increased growth of decomposers 

(b) reduced algal growth 

(c) increased algal growth 

(d) nutrient enrichment (eutrophication). 
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12. Element of group 16 (except polonium) are called 

chalcogens because 

(a) these elements, particularly sulphur and 

oxygen, are present in many metallic ores, 
mainly as oxides and sulphides 

(b) a large number of acids contain these elements, 

particularly sulphur and oxygen 

(c) these elements mainly form anions 

(d) these elements exist in different allotropic forms. 

13. In photoelectric effect, the kinetic energy of 

photoelectrons increases linearly with the 

(a) wavelength of incident light 

(b) frequency ofincident light 

(c) velocity of incident light 

(d) atomic mass of an element. 

14. Which of the following pair of compounds is 

expected to exhibit same colour in aqueous 
solution? 

(a) FeCI" CuCl, 

(c) YOCl" FeCI, 

(b) YOCI" CuCl, 

(d) FeCI" MnCl, 

15. Which of the folloWing is wrong? 

(a) PMMA is called plexiglass. 

(b) PTFE is called teflon. 

(c) SBR is natural rubber. 

(d) LDPE is called low density polythene. 

16. Carbon dioxide is gas but silica is a solid because 
(a) carbon dioxide is composed of discrete covalent 

CO2 molecules whereas silica has continuous 
tetrahedral structure 

(b) CO, molecules are lighter than SiO, molecules 

(c) CO, is more acidic than SiO, 

(d) melting point of silica is very high. 

17. The mass of a non-volatile solute of molar mass 

40 g mor l that should be dissolved in 114 g of 

octane to lower its vapour pressure by 20% is 

(a) 10 g (b) 11.4 g (c) 9.8 g (d) 12.8 g. 

18. The term anomers of glucose refers to 

(a) isomers of glucose that differ in configurations 

at carbons one and four (C- I and C-4) 

(b) a mixture of (D)-glucose and (L)-glucose 

(c) enantiomers of glucose 

(d) isomers of glucose that differ in configuration 

at carbon one (C- I). 

19. One mole of magnesium nitride on the reaction 

with excess of water gives 
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(a) one mole of ammonia 

(b) one mole of nitric acid 
(c) two moles of ammonia 
(d) two moles of nitric acid. 

20. A 0.5 dm3 flask contains gas A and I dm3 flask 
contains gas B at the same temperature. If density 
of A ~ 3.0 g dm -3 and that of B ~ 1.5 g dm -3 and the 

I 
molar mass of A ~ _ 

2 
exerted by gases is 

of B, then the ratio of pressure 

(a) PA/PB ~ 2 

(c) PA/PB ~ 4 

(b) PA/PB ~ I 
(d) PA/PB ~ 3 

SECTION B NUMERICAL VALUE TYPE 

21. 30.4 kJ is required to melt one mole of NaCl. The 
entropy change during melting is 28.4 J mor l K- 1 

What is the melting point of sodium chloride? 

22. The difference between the boiling point and 
freeZing point of an aqueous solution containing 
sucrose (molecular wt. ~ 342 g morl) in 100 g of 
water is 105.0°C. If Kf and Kb of water are 1.86 and 
0.5 I K kg mor I respectively, the weight of sucrose 
in the solution is . 

23. 1\.° (CICH, COONa) ~ 224 ohm- l cm' g eq-I, 
1\.°(NaCI) ~ 38.2 ohm-I cm' g eq-I, I\.°(HCI) 

~ 203 ohm- l cm' g eq-l, what is the value of 

I\. O(CICH,COOH)? 

24. When 200 mL of an aqueous solution of HCI 
(pH ~ 2) is mixed with 300 mL of an aqueous 
solution ofNaOH (pH ~ 12), the pH of the resulting 
mixture is __ . 

25. Carius method is used for the estimation of 
halogen. 0.24 g of an organic compound gave 0.36 g 

of silver bromide. Percentage of bromine present in 
the compound is _ _ 

26. A compound AB has a rock salt type structure 
with A : B ~ I : I. The formula weight of AB is 
6.023 y g and the closest A - B distance is yl /3 nm. 
If the observed density of lattice is found to be 
20 kg m -3

, the density oflattice is . 

27. The number of amines that are possible for the 

compound with formula C3H9N is . 

28. The value of CFSE for [Ti(H,O)6]'+ complex is 
n x 10- 1 L'.,. The value of n will be . 

29. How much current is required to deposit 0.195 g of 
Pt from a solution containing [PtCl6]' - ion with a 

time period of2 hrs? (At. mass ofPt ~ 195) 



30. For a second order reaction in which both the 8. (a): Mass % of an element 
reactants have equal initial concentration, the time 

taken for 20% completion of reaction is 500 second. 
What will be the time taken for 60% of the reaction? 

SOLUTIONS 

1. (a) 2. (b) 

3. 

4. 

5. 

6. 

(a) : Be3N, being covalent, is volatile while all other 
nitrides are crystalline (ionic) solids. 

(b): The adsorption of positively charged Fe3
+ 

ions by the sol of hydrated ferric oxide results in 
positively charged colloid. 

(b): Hz02 => H ..... g ..... 0"'" H 

4~ond order = 1 

.. ~ ° = ° Bond order = 2 •• •• 

Bond order = 2 + 1 = 1.5 
2 

:. Bond orrder is 0 , > 0 3 > H20 , and bond 
length order is H20 2 > 0 3 > 0 ,. 

CH3 J 
(e): 0 

Activating due to +1 and 

hyperconjugation 

(weak effects) 

o 
Lone pair on N leads to 

+M effect (a powerful effect) 

(Most activating) 

° .. II 
:O-C- CH 1 3 

Q 
Lone pairs of 0 are in 

conjugation with C = 0 

hence moderate activating group 

H-C=O 
1 

o 
Deactivating group 

7. (b) : Potassium ethyl xanthate acts as a collector, 
KCN and NaOH depress the froth floatation 
property of ZnS and FeS particles. Thus, only PbS 
go into froth. Now copper sulphate is added to the 
tank (mixture) which activates floating character of 

ZnS and this time only ZnS comes along with them. 
The remaining slurry is acidified and FeS floats 
along with froth. 

Mass of that element in the compound x 100 
-

Molar mass of the compound 

Minimum mol. wt. of the compound is 

100 
-;;-;:- x 14 = 70 
20 

--.--------- -------- -------.-._---------.---.-
For the 

SCI STin 

Researchers created a reusable, biodegradable sponge 
that can readily soak up oil and other organic solvents 
from contaminated water sources. 

To form the sponge, Researchers first transformed the ultra-tough 
pollen grains from sunflowers into a pliable, gel-like material through 

a chemica l process. This process includes removing the sticky oil-based 
pol len cement that coats the grain's surface, before incubating the pollen in 
alkaline conditions for three days. The resulting gel-like material was then 
freeze-dried. 
These processes resulted in the formation of pollen sponges with 3D-porous 
architectures. The sponges were briefly heated to 200°C - a step that makes 
their form and structure stable after repeatedly absorbing and re leasing 
liquids. Heating also led to a two-fold improvement in the sponge's 
resistance to deformation. 
To make sure the sponge selectively targets oil and does not absorb water, 
the scientists coated it with a layer of stearic acid, a type of fatty acid found 
commonly in animal and vegetable fat. This rende rs the sponge hydrophobic 
while maintaining its structural integrity. 
The scientists performed oil-absorption tests on the pollen sponge with oi ls 
and organic solvents of varying densities, such as gasoline, pump oil, etc. 
They found that the sponge had an absorption capacity in the range of 9.7 
to 29.3 gIg. * This is comparable to commercial polypropylene absorbents, 
which are petroleum derivatives and have an absorption capacity ra nge of 
8.1 to 24.6 gig. 
(*g/g is a unit of measurement for absorption capacity. It refers to how 
many grams of the contaminant can adhere to per gram of the mater ial 
that absorbs.) 
They also tested the sponge for its durability and reusability by repeated ly 
soaking it in silicone oil, then squeezing the oil out. They found that this 
process could go on for at least 10 cycles. 
Researchers tested the ability of a sponge 1.5 cm in diameter and 5 mm in 
height to absorb motor oil from a contaminated water sample. The sponge 
readily absorbed the motor oil in less than 2 minutes. 
"Collectively, these results demonstrate that the po llen sponge can 
selectively absorb and release oil contaminants and has similar performance 
levels to commercial oil absorbents while demonstrating compel ling 
properties such as low cost, biocompatibility, and sustainable production," 
said researchers. 
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9. (d): 

CH, 

O 3CI~ , hu, /'l. - ) 
- 3HCI 

Toluene 

CCI, 

NaOH 
) 

COONa COOH 

o I-Ip ) o 
Benzoic acid 

10_ (a): Oxidation number of carbon in the given 

compounds: 

x+l 
In CH4 ;x+4(+I)=0=;.x=-4 

x - I 
In CCI 4 ;x+4(-I) = 0 =;.x=+ 4 

x - I 

In CF4 ; X + 4 (- 1) = 0 =;. x = + 4 

x - 2 
In CO2 ;x+2(-2)=0=;.x = +4 

II. (d): Addition of phosphate fertilizers into 

water leads to nutrient enrichment for algae, etc 

(eutrophication). 

12. (a): Elements of group-16 (except Po) are called 

chalcogens i.e., ore forming elements since these 

elements are present in many metallic ores in the 
form of oxides and sulphides. 

13. (b): The kinetic energy of photoelectrons increases 

linearly with the frequency of the incident light 

used. 

14. (b): Both y4+ and Cu2
+ have one unpaired electron 

in their d-orbital. y4+ = [Ar]3d 1
, Cu2

+ = [Ar]3d'-

15. (c): SBR, i.e., styrene-butadiene rubber is a 

synthetic rubber while all other abbreviations are 

correct. 

16. (a): Carbon dioxide is composed of discrete 

covalent CO2 molecule whereas silica has 
continuous tetrahedral structure. as a result of 
which CO, exists as a gas and SiO, as solid. 

17. (a): According to Raoul!'s law: 

pO_ p, _ wA l mA =;. pO_ p, = 20 =0.2 
pO W A WB pO 100 

--"- + --"-
rnA mB 

wA 

0.2 = 40 =;. W AI 40 =;. 0.2 = W A 

WA+114 WA+ 40 wA+ 40 
40 114 40 
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0.2 wA + 8 = wA 

8 = W A - 0.2 W A = 0.8 W A 

W A = 10 g 

18_ (d): Anomers are cyclic monosaccharides or 
glycosides that are epimers, differing from each 
other in the configuration at C-I, if they are aldoses 
or in the configuration at C-2 if they are ketoses. 

H-C -OH 
I 

H-C -OH 
I 

HO-C -H 
I 

H-C- OH 

o and 

HO-C- H 
I 

H- C - OH 
I 

HO- C- H 
I 

H- C - OH 
I 

o 

I 
H-C---' 

I 
H-C---' 

I 
CH,GH CH,GH 

a· l:tglucose ~- D.glucose 

19. (c): Mg,N, + 3H, O-7) 3MgO + 2NH3 

20. (c) : P = d RT, at constant T 
M 

PA dA MB 3.0 
7'-= = x2=4 
PB dB MA 1.5 

21. (1070.4) : NaCl(s) ) NaCl(/) 
"'-H = 30.4 kJ mor l 

; "'-5 = 28.4 J mol- I K-1 

T =' m . 

t.H "'-H 
We have, "'-5 = =;. T m = .....,.", 

Tm "'-5 
30.4 X 103 

T = = 1070.4K 
m 28.4 

22. (72.15): Tb - Tf = 105 
("'-Tb + 100) + "'-Tf = 105 

(.: "'-Tb = Tb - 100, "'-Tf = 0 - Tf ) 
Kbm + 100 + Kfm = lOS =;. m (Kb + Kf) = 5 
=;. m (1.86 + 0.51) = 5 

W 

342 _ 5 wXIO 5 
Now, =;. - =;. w =72.15g -100 2.37 342 2.37 

1000 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Test Drive CI ASS Xl : 
1. (b) 2. (d) 3. (c) 4. (c) 5. (c) 
6. (a) 7. (c) 8. (a) 9. (d) 10. (c) 
11. (c) 12. (c) 13. (c) 14. (a) 15. (a) 
16. (d) 17. (b) 18. (b) 19. (a) 20. (a,c,d) 
21. (a,b,d) 22. (a,b,c) 23. (a,b) 24. (5) 25. (3) 
26. (5.27 x 10-6

) 27. (b) 28. (d) 29. (a) 
30. (c) 



23. (388.8) : A O(CICH2COOH) 

= AO(ClCH,COONa) + AO(HCl) - AO(NaCl) 

= 224 + 203 - 38.2 = 388.8 ohm- I cm' equiv- I 

24. (11.3) : Given, for 200 mL HCI, pH = 2 

:. [H+] = 10-' 

Also, for 300 mL NaOH, pH = 12 
.. [OH-] = 10-' 

No. of meq of H + = 200 X 10-2 = 2 

No. of meq of OH- = 300 x 10-2 = 3 

. . No. of meq of OH- left = I 

Total volume of mixture = 500 mL. 

Thus, I m eq of OH- is present in 500 mL solution 

or, 0.002 eq ofOH- is present in I L of solution i.e., 

[OW] = 0.002 = 2 x 10-3 

:. pOH = - log[OH- ] = -log 2 x 10-3 

= - [log 2 + log 10-3
] = 2.69897 

=> pH= 14 - pOH= 11.3 

25. (63.8) : Percentage of bromine 

_ At. mass of Br x Mass of AgBr formed x 100 

Mol. mass of AgBr x Mass of compound taken 

Atomic mass of Br = 80 

Molecular mass of AgBr = 108 + 80 = 188 

80 0.36 
% ofBr = x xIOO=63.8% 

188 0.24 

26. (5.0) : AB has rock salt structure; fcc structure 

(2 = 4). 

Edge length of the unit cell, a = 2( rA + + rB-) 
= 2 x / /3 X 10-9 m 

2 x Mol. wt. 
D 

. 2 X Mol. wt. 
enslty = - ---",-, 

NA X V 6.023 X 1023 
X a3 

27. (4): CH3CH2CH2NH2, CH3-CH-CH3, 
I Propanol-amine 

W) 

CH3CH2NHCH3 ' 
N-Methylcthanaminc 

(2°) 

NH2 
Propan-2-amine 

W) 

N, N-Dimethylmethanamine 
(30) 

28. (8): [Ti(H,O)6] 2+ is a 3d' system. In an octahedral 

system, there are three (dxy' dr" d,,) lower energy 

levels with energy - 0.4 L'l,. As only two of these 

energy levels of t'g are occupied, 

so, CFSE = 2( - 0.4L'l,) = - 0.8 L'l, 

Hence, n x 1O- 1L'l, = 8 x 10- 1 L'l, :. n = 8 

29. (0.054) : [PtCI6]'- or Pt4+ + 4e- ) Pt 

4 x 96500 C of electricity will deposit Pt = 195 g 

195 g of Pt is deposited by 96500 x 4 C 

:. 0.195 g of Pt will be deposited by 

96500 X 4 x 0.195 C 

195 

4 X 96500 X 0.195 
Current (I) = = 0.054 A 

195x2x60x60 

I x 
30. (3000) : We know that, k =- x --,-_--; 

t a(a - x) 

[For a second order reaction] 

20 
Since, x = = 0.2, a = I 

100 

k = I xO.2 _~I---, 
500 X 1(1- 0.2) 500 X 4 

k 
I 0.6 

Now, =_x-:-;:--;:--;; 
t 1(1 - 0.6) 

• .. I I 0.6 
-::;-;0,.....-: = - x => t = 3000 seconds . 
500 x 4 t 0.4 

. . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . , , . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 

• • • • 
.. -' ......... 

ETEST 

• 

N ..... .,..... tII*t..
"II1II1 .... n err .... l1li_ 
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Section 1 (Maximum Marks: 18) 

• This section contains SIX (06) questions. 
• Each question has FOUR options. ONLY ONE of these 

four options is the correct answer. 
• For each question, choose the option corresponding to 

the correct answer. 
• Answer to each question will be evaluated according to 

the following marking scheme: 
Full Marks: +3 If ONLY the correct option is 

chosen. 

Zero Marks: 0 If none of the options is chosen 
(j.e. the question is unanswered). 

Negative Marks: - 1 In all other cases. 

1. A hydrogenation reaction is carried out at 580 K. If 

the same reaction is carried out in the presence of a 
catalyst at the same rate, the temperature required 
is 420 K. The activation energy of the reaction if 
the catalyst lowers the activation energy barrier by 
20 k) mol- l is 

(a) 100 k) mol- l 

(c) 50 k) mor l 
(b) 72.5 k) mol- l 

(d) 120 k) mol- 1 

2. CH3CO,C,Hs on reaction with sodium ethoxide in 

ethanol gives P, which on heating in the presence of 

acid gives Q. Compound Q is 
(a) CH3COCH,COOH 

(b) CH3COCH3 

o 
(c) CH, o 

OC,Hs 
(d) CH,=C< 

OC, H s 

3. A mixture of ethane and ethene occupies 40 L at 
1.00 atm and 400 K. The mixture reacts completely 
with 130 g of 0 , to produce CO, and H, O. 
Assuming ideal gas behaviour, the mole fractions of 
ethane and ethene in mixture are respectively 
(a) 0.66,0.34 (b) 0.34, 0.66 

(c) 0.53,0.47 (d) 0.47, 0.53 

4. Increasing order of bond strengths of the follOWing 
• species are 
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c;. O~+. Be2' c2. O~-. c; 
(a) Cr < C, < Ci < O~- < O~+< Be, 

(b) Be, < O~- < Ci < C, < Cr < O~+ 
(c) Be, < O~- < Cr < C, < Ci < O~+ 
(d) O~+ < Ci < C, < Cr < O~- < Be, 

5. Two weak acid solutions HA l and HA, each with 

the same concentration and having pKa values 3 
and 5 are placed in contact with hydrogen electrode 

(1 atm, 25"C) and are interconnected through a salt 

bridge. The emf of the cell is 
(a) 0.21 V (b) 0.059 V 

(c) 0.018 V (d) 0.021 V. 

6. 1, 4-Pentadiene reacts with excess of HCI in the 

presence of benzoyl peroxide to give compound X 
which upon reaction with excess of Mg in dry ether 
forms Y. Compound Y on treatment with ethyl 

acetate followed by dilute acid yields Z. Identify the 
structures of compounds X and Z respectively. 

(a) (CI)H,CCH(CI)CH,CH= CH" 
(CH3CO)H, CCH(COCH3)CH,CH= CH, 

(b) (CI)H, CCH,CH,CH(CI)CH3, 

(CH3CO)H,CCH,CH ,CH(COCH3)CH3 

(c) ClH, CCH(CI)CH, CH(CI)CH,(CI), 

(CH3CO)H,CCH= CHCH(COCH3)CH,Cl 

(d) CH3CH(CI)CH,CH(CI)CH3, 

CH3CH(COCH3)CH,CH(COCH3)CH3 

Section 2 (Maximum Marks: 24) 

• This section contains SIX (06) questions. 
• Each question has FOUR options. ONE OR MORE 

THAN ONE of these four option(s) is (are) correct 
answer(s). 

• For each question. choose the option(s) corresponding to 
(all) the correct answer(s). 

• Answer to each question will be evaluated according to 
the following marking scheme: 
Full Marks: +4 If only (all) the correct option(s) 

is (are) chosen . 



Partial Marks : +3 If all the four options are correct 
but ONLY three options are 
chosen. 

Partial Marks: +2 If three or more options are 
correct but ONLY two options 
are chosen, both of which are 
correct. 

Partial Marks: + 1 If two or more options are 
correct but ONLY one option is 
chosen and it is a correct option. 

Zero Marks: 0 if none of the options is chosen 
(i.e. the question is unanswered). 

Negative Marks: -2 In all other cases. 

7. Select the correct statement(s) if 9.65 ampere 

current is passed for 1 hour through the cell 
Ag I Ag + II Cu'+ I Cu : 

1M 1 M 

(a) Ag will oxidise to Ag+ and new [Ag+] = 1.36 M 
(b) Ag+ will reduce to Ag and new [Ag+] = 0.64 M 
(c) Cu'+ will reduce to Cu and new [Cu'+] = 0.82 M 
(d) Cu will oxidise to Cu'+ and new [Cu'+] = 0.82 M. 

8. To 500 cm3 of water 3.0 x 10- 3 kg of acetic acid is 

added. If23% of acetic acid is dissociated, what will 

be the depression of freezing point? [Given: Kf = 

1.86 K kglmol and density of water = 0.997 g/cm3
] 

(a) 0.35 K (b) 0.25 K 
(c) 0.75 K (d) 0.23 K. 

9. The oxidation states of the most electronegative 
element in the products of the reaction between 
BaO, with dil. H ,S04 islare 
(a)-1 (b)+! 
(c) - 2 (d)O 

10. Consider the follOWing complex, 

Na[ Cr(NH3),(ox),]· 3H,O 
The coordination number, oxidation number, 
number of d-electrons, number of unpaired 
d-electrons on the metal and magnetic moment (in 
B.M.) are respectively 
(a) 6, + 2, 4, 0,0 

(c) 6, + 3, 3, 3, 3.87 

(b) 4, + 3, 3, 3, 3.87 

(d) 4, + 2, 4, 0,0 

11. Which of the follOwing statements regarding the 
given compounds is(are) true? 

(CH' )3CBr [>-CH-Br C.HsCH,CH,Br 

A 
[I) [ II) [III) 

(a) Reactivity for SN! is II > III > I 
(b) Reactivity for SN! is I > II > III 
(c) Reactivity for SN2 is 1II > 1 > 11 

(d) Reactivity for SN2 is III > II > I 

12. Addition of high proportions of manganese makes 
steel useful in making rails of railroads, because 
manganese 
(a) gives hardness of steel 
(b) helps the formation of oxides of iron 
(c) can remove oxygen and sulphur 
(d) can show highest oxidation state of +7. 

Section 3 (Maximum Marks: 24) 

• This section contains SIX (06) questions. The answer to 
each question is a NUMERICAL VALUE. 

• For each question, enter the correct numerical value of 
the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. If the numerical value has more than two 
decimal places, truncate/round-off the value to TWO 
decimal places. 

• Answer to each question will be evaluated according to 
the following marking scheme: 
Full Marks: +4 if ONLY the correct numerical 

value is entered. 
Zero Marks: 0 In all other cases. 

13. At 300 K, 36 g of glucose C6H I,06 present per 
litre in its solution has an osmotic pressure of 
4.98 bar. If the osmotic pressure of another solution 
is 1.52 bar at the same temperature, calculate the 
concentration of the other solution. 

14. A solution is obtained by mixing 0.1 mol of 
CH3NH, (ionisation constant, Kb = 5 X 10-4

) with 
0.08 mol of HCl and volume is made up to 1 L. The 
concentration of H+ ions of the resulting solution 
• IS ___ . 

15. The following reaction takes place during 
discharging oflead-storage acid battery: 

Pb(s) + PbO,(s) + 2H,S04(aq) ) 2PbS04(s) + 2H,OW 
If 2.5 amp of current is drawn for 965 minutes, 
H ,S04 consumed is . 

16. The combustion of 68.3 g of ZnS at constant 
pressure gives off 320 kJ of heat. Calculate t;,H for 
this reaction: 
2ZnS[s) + 30'(g) ) 2ZnO(s) + 2S0'(g) 

'" 17. A(g) )p(g)+Q(g)+R(g) , follows first order 

kinetics with a half-life of 69.3 s at 500°C. Starting 
from the gas 'A' enclosed in a container at 500°C 
and at a pressure of 0.4 atm, the total pressure of the 
system after 230 s will be . 

18. 1.44 g of pure FeC,04 was dissolved in dU. HCl 
and solution diluted to 100 mL. Volume of 0.01 M 
KMn04 required to oxidise FeC,04 solution 
completely is ___ . 
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Section t (Maximum Marks: t8) 

• This section contains SIX (06) questions. 
• The answer to each question is a SINGLE DIGIT 

INTEGER rangingfrom 0 to 9, BOTH INCLUSIVE. 
• For each question, enter the correct integer corresponding 

to the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. 

• Answer to each question will be evaluated according to 
the following marking scheme: 
Full Marks: +3 If ONLY the correct integer is 

entered. 
Zero Marks: 0 If the question is unanswered; 
Negative Marks: - 1 In all other cases. 

1. After classifying the following elements into 
isotopes, isobars and isotones, 

40 39 16 77 78 18 238 40Sc 14 
20 Ca' 19 K, aO' 32 Ge'34 Se, s O, 92 U '21 '7 N, 

15 77 
7 N , 33 As 

the value obtained by multiplying the number of 
pairs of isotones by number of pairs of isobars and 

then divided by number of pairs of isotopes is . 

2. Consider a reaction: aP + bQ -> Products. 

When concentration of P is doubled keeping the 
concentration of Q fixed the rate increases 2 times. 

When concentration of Q is doubled, keeping the 
concentration of P fixed, the rate increases 4 times. 

The overall order of the reaction is ___ . 

3. The number of monochlorinated products possible 
for free radical chlorination of 2, 2-dimethylbutane 
• 
lS ___ . 

4. Total number of Lewis acids among the following is 
BF3, H3P04, NH3, SiF4 , CH3COOH, NaOH, CO2, 

HCI, S03 

S. Total number of tertiary carbon atoms present in 

the following compound is,-_ 

OH 

6. A compound (X) containing only C, H and 0 
is unreactive towards sodium. It does not add 
bromine. It also does not react with the Schiff's 
reagent. On refluxing with excess of hydroiodic 
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• 
• 

• 

• 

acid (X) yields only one organic product (Y) . 
On hydrolysis (Y) yields a new compound (Z) 
which can be converted to (Y) by reaction with 
red phosphorus and iodine. The compound (Z) on 
oxidation with potassium permanganate gives a 
carboxylic acid. The equivalent weight of this acid is 
60. The number of acidic hydrogens in (X) is . 

Section 2 (Maximum Marks: 24) 

This section contains SIX (06) questions. 
Each question has FOUR options. ONE OR MORE 
THAN ONE of these four option(s) is (are) correct 
answer(s). 
For each question, choose the option(s) corresponding to 
(all) the correct answer(s). 
Answer to each will be evaluated according to the 
following marking scheme: 
Full Marks: +4 If only (all) the correct option(s) 

is (are) chosen; 
Partial Marks: +3 If all the four options are correct 

Partial Marks : 

but ONLY three options are 
chosen; 

+2 If three or more options are 
correct but ONLY two options 
are chosen, and both of which 
are correct; 

Partial Marks: + 1 If two or more options are 
correct but ONLY one option is 
chosen and it is a correct option; 

Zero Marks: 0 If none of the options is 
chosen (i.e., the question is 
unanswered); 

Negative Marks: -2 In all other cases. 

7. In context with the industrial preparation of 

hydrogen from water gas (CO + H, ), which of the 
following is/are correct statement(s)? 
(a) CO is oxidised to CO2 with steam in the 

presence of a catalyst followed by absorption 
of CO, in alkali. 

(b) CO and H 2 are fractionally separated using 

differences in their densities. 
(c) CO is removed by absorption in aqueous CU2Cl, 

solution. 
(d) H, is removed through occlusion with Pd. 

8. The equilibrium, 2Cul < >Cuo + Cull 
in aqueous medium at 25°C shifts towards the left 
in the presence of 
(a) N03 

(c) SCW 
(b) cr 
(d) CW 



9. Which of the following conditions indicate the 
spontaneity of a reaction? 
(a) I1H = +ve 115 = +ve. at low temperature 
(b) I1H = +ve 115 = +ve, at high temperature 
(c) I1H = - ve 115 = - ve, at high temperature 
(d) I1H = - ve 115 = - ve, at low temperature 

10. Which of the following are formed as intermediate 
products to get naphthalene from benzene and 
succinic anhydride? 

o 
II 

~O',/C) (a) (b) 0 
~',/ 

HO/~ g 
(c) 0 (d) 

C-OH 
II 
o 

11. An organic compound P is optically active with 
molecular formula C4Hs0 3. P on heating with 
cone. H3P04 gives compound Q having molecular 
formula C4H60 , . Dilute chromic acid oxidises P 
to R( C4H60 3) which on heating with soda lime 
is converted into 5(C3H60). Rand 5 both give 
iodoform test. Q decolourises alkaline KMn04 in 
cold and gives acetic acid and oxalic acid on heating 
with it. P and 5 respectively are 
(a) CH3CH(OH)CH,COOH, CH3COCH3 
(b) CH3COCH3, CH3CH(OH)CH, COOH 
(c) CH3CH= CHCOOH, CH3COCH,COOH 
(d) CH3CH(OH)CH,COOH, CH3COCH,COOH 

12. Which of the following do not form Grignard's 
reagent on reaction with Mg in the presence of 
ether? 

• 

• 

(a) C
6
H

s
CI Mgtd ,yethe, ) 

(b) CH
2 

= CH - CI Mgtd,yeth,, ) 

(c) CH, = CH - CH, - CI Mgtd,),.'h,, ) 

(d) TH''-CH-Cl Mgtd ,ye'h,, ) 

CH,/ 

Section 3 (Maximum Marks: 24) 

This section contains SIX (06) questions. The answer to 
each question is a NUMERICAL VALUE. 
For each question, enter the correct numerical value of 
the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. If the numerical value has more than two 

decimal places, truncate/round-off the value to TWO 
decimal places. 

• Answer to each question will be evaluated according to 
the following marking scheme: 

Full Marks: +4 If ONLY the correct numerical 
value is entered; 

Zero Marks: o In all other cases. 

13. An electron is moving with kinetic energy of 
4.55 x 10-'5 j. Its wavelength is . 

[Given: mass of an electron = 9.1 x 10-31 kg and 
h = 6.6 X 10-34 kg m' S-I] 

14. 50 cm3 of 0.04 M K,Cr,07 in acidic medium 
oxidizes a sample of H2S gas to sulphur. Volume 

of 0.03 M KMn04 required to oxidize the same 
amount of H,S gas to sulphur, in acidic medium is 

--' 

15. 1.78 g of an optically active L-amino acid (A) 

is treated with NaNO,/HCI at O°c. 448 cm3 of 
nitrogen gas at STP is evolved. A sample of protein 

has 0.25% of this amino acid by mass. The molar 
mass of the protein is . 

16. 10 g ofa mixture ofBaO and CaO requires 100 cm3 

of 2.5 M HCI to react completely. The percentage 
of calcium oxide in the mixture is approximately 

--' 
(Given: molar mass of BaO = 153) 

17. Using the data provided, calculate the multiple 

bond energy (kj mol-I) of a C= C bond in C,H,. 

(Take the bond energy of a C - H bond as 350 kj 
mol-I) 

2C(,) + H '(g) ) C,H'(g) ; I1H = 225 kj mor I 

I1H = 1410 kj mol- I 

I1H = 330 kj mol- I 
2C(,) ) 2C(g) ; 

H2(g) ) 2H(g); 

18. Impure copper containing Fe, Au, Ag as impurities 

is electrolytically refined. A current of 140 A for 
482.5 s decreased the mass of the anode by 22.26 g 
and increased the mass of cathode by 22.011 g. 

Percentage of iron in impure copper is . 

(Given: molar mass Fe = 55.5 g morI, molar mass 

Cu = 63.54 g mor I) 

uotable uote 
·Science never solves a problem without creating ten 
more: 

George Bernard Shaw 
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SOLUTIONS 

PAPER - I 

1. (b): According to the Arrhenius equation, 
k ~ Ae-Ea/RY 

Let the activation energy (Ea ) in the absence of 
catalyst ~ x kJ mor 1 

Then, the activation energy in 
catalyst will be (x - 20) kJ mol- I 
At 580 K; k ~ Ae -x/580 R 

the presence of 

At 420 K; k ~ Ae - (x - '0)/4'0 R 

Divide (i) by (ii) , we get 

... ( i) 

. . . (ii) 

e -x/580R 

1 - -,-"..-",""''''" - e - (x - 20);420R 
-(x - 20)/420 R - x/SSO R 

e = e 

- (x - 20) - x 

420R 580R 
By solving above equation we get, x ~ 72.5 kJ mol-I 

2. (e): Claisen condensation 

Mechanism: 

~ ~~ w ~5!C\~ 
CH3- C- T- C- OC;,Hs h,"? T~C-CH=C 

H "-H~,,......, 
(P) . 1l 

CH =C/O"C=O 
, 'CH( 

(Q) -

3. (a): For a gaseous mixture of ethane and ethene 
PV ~ nRT 

• 
• • 1 x 40 ~ n x 0.082 x 400 => n ~ 1.2195 
• 

• • 

Let 

Total number of moles of mixture ~ 1.2195 

the moles of ethane and ethene be a, b 
respectively => a + b ~ 1.2195 

7 
C,H6 + - O2 -> 2CO, + 3H, O 

2 
C, H4 + 30, -> 2CO, + 2H, O 

... ( i) 

:. Moles of O2 needed for complete reaction of 

7 7 130 
mixture = - a +3b => - a+ 3b = ... (ii) 

2 2 32 

By solVing eqn. (i) and (ii) , 
we get a ~ 0.8085, b ~ 0.4115 

:. Molefraction of ethane ~ 0.8085/ 1.2195 ~ 0.66 
and mole fraction of ethene ~ 1 - 0.66 ~ 0.34 
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4. (e): c,\ I1): als', a , Is', a2s', a' 25', (n2Px' ~ n2p/ ) 
I I 

Bond order = - (Nb - N a) = - (7 -4) = 1.5 
2 2 ,+ ( ) . ", ", , ( '- ') 0 , 14 .als ,a Is, cr2s,a 2s ,a2pz, nZpx - n2py 
1 

Bond order =- (10 - 4) = 3 
2 

Be,(8) : a15' , a' 15', a25', a'2s' 
1 

Bond order = _ (4 - 4) = 0 
2 

C, (I2) : a Is', a' Is', a25' , a' 25', (n2p/ ~ n2p/) 

Bond order ~.!: ( 8 - 4)~ 2 
2 

0 / -(18) : als', a' ls' , a2s' , a' 2s', a2P.', 
(n2p} ~ n2p/ ), (n'2p} ~ n'2p/ ) 

I 
Bond order = - (10 - 8) = I 

2 
~ (!3) : als', a' Is', a25' , a*25', (n2p; ~ n2p; ), a2p; 

I 
Bond order = - (9 - 4) = 2.5 

2 
Thus, increasing order of bond strengths is 
Be, < oi-< C; < C, < Ci < O~+ 

5. (b): PtlH, (l atm)IHA, IIHA,IH, (1 atm)IPt 
At anode: E(WIH,J, ~ EO(WIH,J, + 0.059 (pH), 

(".. pH ~ - log[H']) 

At cathode : E(WIH,), ~ EO(WIH,), + 0.059 (pHh 

We know, [H +] ~ Ca ~ J KaC 
1 1 1 1 

pH, ~ 2 pKa, - 2 log C ; pH, ~ 2 pKa, -2 log C 

EceU = E (H+/H2)1 - E (H+/Hlh 

1 1 0.059 
=0.059 - pK - - pK = (5-3) ~ 0.059V 

2 ", 2 "1 2 

6. (d): 1, 4-Pentadiene reacts with HC!, in presence of 
peroxide, in accordance with Markovnikov's rule. 
Grignard's reagent on reaction with ethyl acetate 
forms ketone or tert. alcohol if we use excess of 
Grignard's reagent. 

He l 
H,C=CH- CH, - CH= CH, ""mx;de 'J, 

Mg,dey elh" H C-CH -CH -CH-CH 
3 I 'I 3 

CI (X) CI 

. CJ-I3COOCzHS 
CH3 - CH- CH, - CH- CH 3 d ·1 ·d ! I I l ute aa 

MgCI MgCI 
(Y) CH - CH- CH - CH- CH 

3 I ' I 3 

COCH3 COCH3 
(Z) 



W It 9.65 x 3600 
7. (a, c): _===-----=~,,___ 

E 96500 96500 
= 0.36 eq. of Ag + = 0.36 eq. of Cu'+ 
= 0.36 mole of Ag+ = 0.18 mole ofCu'+ 

Now, Ag will oxidise to Ag+ and Cu'+ will reduce 

to Cu. 
And new [Ag+] = 1 + 0.36 = 1.36 M 
new [Cu'+] = I - 0.18 = 0.82 M 

8. (d): Mass of acetic acid = 3 x 10-3 kg = 3 g 
No. of moles of acetic acid, 

3g 
n2 = I = 0.05 mol 

60 g mol -

Volume of water, V = 500 cm3 

Mass of water, WI = Vp = (500 cm3
) (0.997 g cm - 3) 

= 498.5 g = 0.4985 kg 
Molality of acetic acid, 

n2 0.05 mol 
m= = =0.1003 mol kg- I 

WI 0.4985 kg 

Since 23% of acetic acid is dissociated, its degree of 
dissociation (a) will be 0.23. Hence, in solution we 
have 
CH3COOH :;c,==:' CH3COO- + H+ 

(1 - a) a a 

The total no. of species in solution, 
i = (I - a) + a + a = (I + a) 

As, t>.Tf = iKf m 
:. t>.Tf = (l + a) Kr 

= (l + 0.23)1.86 K kg mor1 (0.1003 mol kg- I) 

= 0.23 K 

9. (a, c) : BaO,'8H,O(,) + H,S04Iaq) ) BaS04 I,) 

+ H,O'(aq) + 8H,OU) 
Most electronegative element in products is oxygen. 
In H,O, oxidation state of 0 is - I and in BaS04' 
-2. 

10. (c) : Na[Cr(NH3h(oxh]·3H,O 
Coordination number of Cr is 6. 
Oxidation number of Cr is +3. 
Electronic configuration of Cr3+ is 3d3 

Number of d-electrons in Cr3+ is 3. 
Number of unpaired d-electrons in Cr3+ is 3. 
Magnetic moment, 

>t = I n(n + 2) = J3(3+ 2) = J15 = 3.S7B.M. 

H. (b, d) : Reactivity of given compounds is III > II > I 
(SN2) and I > II > III (SNI). Since SNI reaction 
is governed by stability of carbo cation and SN2 
reaction is governed by sterk hindrance. 

12. (a, c) : The addition of Mn makes steel harder and 
increases its elasticity and tensile strength. 
Mn also acts as a deoxidiser. MnO reacts with 
S present in cast iron to form SO, and thus it 
can remove oxygen and sulphur. 

13. (0.06) : 
n W 

1t (glucose)=_ RT = I RT 
V MIV 

4.98= 
36 

180 x l 
RT=0.2RT ... (i) 

W 
1t (unknown) = ' RT = M' RT 

VxM2 
[.: M' = Molarity] 

1.52 = M' RT ... (ii) 
By dividing eqn. (ii) by (i), 

1.52 M'RT 
• 

• • 

• 
• • 

...,....,..,. --~ 

4.98 0.2 RT 

M' = 0.2 x 1.52 = 0.06 M 
4.98 

14. (8.02): CH3NH, + HCl ...., 
0.1 mol 

0.1 -0.08 = 0.0') 

[Salt] 
pOH = pKb + log 7=-----0 

0.08 mol 

o 

[Base] 

0.08 mol 

= -log(5 x 10- 4)+ log 0.08 = 3.903 
0.02 

pH = 14 - 3.903 = 10.097 

[H+] = Antilog (-10.097) = 8.02 x 10- 11 M 

IS. (1.50) : Oxidation: Pbl,) + SO~I"'1)"'" PbS04(,) + 2e

Reduction: PbO,(,) + 4H\aq) + SO~-Iaq) + 2e-"'" 

PbS041,) + 2H,O(/) 

Pbl') + PbO,(,) + 2H,S04Iaq)"'" 2PbS041,) + 2H,OU) 

During discharging of battery H,S04 is consumed. 
W=ZIt 
Mass ofH,S04 = 2 moles = 2 x 98 g 

:. Z = Eq. wt. of H2S04 

• 
• • 

96500 

W = 2 x 98 x 2.5x965x60 

2x96500 

147 
= 147 g = mol = 1.50 mol 

98 
16. (- 916.90) : Moles of ZnS 

Mass 68.3 

Molar mass (65.72 + 32.07) 

[.: Mol. wt. ofZn = 65.72, S = 32.07] 
= 0.698 mol 
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qp -320 
Mf = = = - 458.45 kJ/mol 

Moles of ZnS 0.698 

(For I mole of ZnS) 
For 2 moles of ZnS, Mf = - 458.45 x 2 

= - 916.90 kJ 

17. (1.12) : tl/2 = 69.3 s, t = 230 s, a = 0.4 atm 
For first order reaction, 

k = 0.693 = 0.693 = 0.01 S-I 
t1/2 69.3 

0.4 
k 

2.303 I a 2.303 I 
= og - --::-::-:- og -::-;-- => X = 0.36 

t a-x 230 O.4-x 

For the given reaction, 

Initial 
A(g) 
0.4 

" ----=:--» P eg) + Q(g) + R (g) 
o 0 0 

Final 0.4 - 0.36 0.36 0.36 0.36 

PTa,,( = (0.4 - 0.36) + (3 X 0.36) = 1.12 atm 

18. (600) : Fe'+ is oxidised to Fe3+ and c,01- is 
oxidised to CO, by Mn04 in acidic medium. 
5Fe'+ + Mn04 + 8H+ ) 5Fe3+ + Mn'+ + 4H,O 
5C,O~- + 2Mn04 + 16H+ ) lOCO, + 2Mn'+ 

+8H,O 
5FeC,04 + 3Mn04 + 24H+ ) 5Fe3+ + lOCO, 

+ 3Mn'+ + 12H,O 
Thus,S moles of FeC,04 are oxidised by 3 moles 
of Mn04 . 

1.44 

2. (3): r = k[p]a [Q]b 
2r = k[2P] " [Q] b 
4r = k[P]" [2Q]b 

From equations (i) and (ii), 

2r = k[2Pj"[Q]b ; 2 = 20 => (2)1 = (2)a => 
r k[P]o[Q]b 

From equations (i) and (iii), 

... (i) 
... (ii) 

... (iii) 

a=1 

4r = k[P]"[2Q]b ; 4 = 2b => (2)' = 2b => b = 2 
r k[p]a[Q]b 

Hence, a and b are I, 2 respectively. The overall 
order of the reaction is a + b = I + 2 = 3. 

CH3 

3 (3) . I CI,./>u . . H C - C - CH - CH - ) 
3 I ' 3 

CH CH3 
3 I 

2, 2-Dimcthylbutanc H3C - C- CH 2 - CH2CI, 
I 

CH3 
( I ) 

H3C Cl CH3 
I I I 

H3C -cr-SH-CH3' CIH,C-cr-CH, -CH3 

CH3 CH3 
(') (3) 

4. (4): Lewis acid is an electron pair acceptor. 
SF3, SiF4, CO, and S03 behave as Lewis acids. 

1.44 g (i.e., = 0.01 mol) FeC,04 is oxidised by 
3 144 5. (5): (CH3hC 

="5 x 0.01 = 0.006 mol of Mn04 

If V mL of 0.01 M KMn04 are required then 

O.OlxV MV 
-,-::-::-:-- = 0.006 (.: No. of moles = ) 

1000 1000 
• 

• • V=600mL 

PAPER - II 

I. (3): Isotopes have same atomic number but different 
mass numbers 16 0 180 .14 N 15 N 

' 8'8'7 '7 

Total number of pairs of isotopes = 2 
Isobars have same mass number but different 

atomic numbers, ~~Ca,~Sc; ~ Ge, ~As 
Total number of pairs of isobars = 2 
[sotones have same number of neutrons. 
39 40 16 15 71 78 
19 K, 20 Ca; 80 ' 7 N;33 As, 34 Se 

Total number of pairs of isotones = 3 

(3 x 2) 
Thus, the value is = 3 

2 
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OH 
Encircled carbon atoms in this compound are 
tertiary carbon atoms (carbon atoms directly 
attached to three other carbon atoms). 

6. (0): (X) seems to be either an ether or a ketone. 
Sut it reacts with excess of HI to form a Single 
compound (Y). Hence, (X) must be a simple ether. 
(Y) is an iodo compound which upon hydrolysis 
gives an alcohol (2). (2) on oxidation gives an acid 
whose molecular weight is 60. 

(X) HI) (Y) H20 ) (Z) KMnO, ) Acid 

Ether lodo Alcohol (Mol. wt. - 60) 
compound 

Let the acid be RCOOH and formula weight of 
alkyl part (R) be x. 
:. x + 45 = 60 => x = IS 
Hence, alkyl part is CH3-. So, the acid is 
CH3COOH. 



:. (Z) : CH3CH,OH; (y) : CH3CH,i 

(X) : CH3CH,-O-CH,CH3 

CH3CH,-O-CH2CH3 --,H~I---+) CH CH 1-
excess 3 2 

(X) (2 mol",) (Y) 

C 
KMnO, '40 

H3COOH ( CH3CHPH 
(2) 

7. (a): Carbon monoxide is oxidised to carbon dioxide 

by passing the gases with steam over iron chromate 

as catalyst at 673 K resulting in the production of 

more H2. 

~0132 + ~'13) + H,OI3) F~~~, ) c:.0'131 + 2H~I3) 
• 

Water gas Syn gas 

This conversion of water gas into syn gas is called 

water gas shift reaction. CO, is absorbed in alkali. 

CO, + NaOH ) NaHC03 

8. (b, c, d) : Cu'+ ion will react with CN- and SCN

forming [Cu(CN)4f- and [Cu(SCN)4f- respectively 

leading the reaction to the backward direction. 
Cu2+ + 2CN- ) 2Cu+ + (CN), 

Cu+ + CN- ) CuCN 

CuCN + 3CN" ) [Cu(CN)4l3-

Cu'+ + 4SCN" ) [Cu (SCN)4l 3-

Cu'+ also combines with Cl- to form CuCl, which 

reacts with Cu to produce CuCI pushing the 

reaction in the backward direction. 

CuCl, + Cu ) 2CuCI 

9. (b, d) : tJ.H = +ve, tJ.S = +ve, if tJ.H < TtJ.S then 

tJ.G < 0 i.e., at high temperature, reaction will be 

spontaneous. 

tJ.H = -ve, tJ.S = -ve, if tJ.H > TtJ.S, then tJ.G < 0 i.e., 
at low temperature, reaction will be spontaneous. 

10. (a, b, c) : 

Zn-Hg! r::.::v"" 
He l ,,0 

° 
Pd-C 

) 
l> 00 

Naphthalene 

ll. (a): 

Optically active 

l!. ~ aile. KMnO~ 

CH,COOH + (COOH), 
Acetic add Chl.alic add 

° CH, - C- CH,COOH 
II 

CaD,NoOH II 
) CH, - C-CH, 

° (S) (C, H. O) 
(R) (C4H.031 

~~...:...---- -------' .............. 
(Both give iodoform lest) 

12. (a, b) : Cl atom attached to sF' hybridized C-atom 
have some double bond character between C - Cl 
bond due to resonance hence difficult to cleave. 

13. (7.25 x 10-7) : Given that, K.B. = 4.55 x 10-'5 J, 
h = 6.6 X 10-34 kg m's- ', m = 9.1 x 10-3' kg 

V
= 2xK.E. 2X4.55XIO-'5 3 , 
--- = = 10 m s-

m 9.lxlO- 31 

A= h = 6.6 X 10-
34 

---'3"-'3 =7.25XIO-
7 

m 
mV 9.lx10 x lO 

14. (80): K,Cr,07 and KMn04 both are good oxidizing 
agents in acidic medium. The reaction is as 
follows: 

Cr,O~- + 14H+ + 6e- --7 2Cr3+ + 7H,O 

MnOi- + 8H+ + 5e- --7 Mn'+ + 4H,O 

Normality of Cr,O~-
= Molarity x no. of electrons involved 

= 0.04 x 6 = 0.24 N 
Normality of Mn04-

= Molarity x no. of electrons involved 

= 0.03 x 5 = 0.15 N 
N,V, = N,V, => 0.24x50=0.15xV, 

(K2Cr207) (KMn04) 

V 
0.24x50 3 

, = = 80 cm 
0.15 

15. (3.56 x 104
) : L-amino acid 

(AI 

NaND, + HCI 
) 

QOC 

I mole of L-amino acid --7 I mole ofN, 
= 22400 cm3 ofN, at STP 

448 cm3 ofN,= 1.78 g of L-amino acid 

22,400 cm3 ofN, = x g of L-amino acid 

I. 78 x 22, 400 
x = = 89 g of L-amino acid 

448 

Sample of protein has 0.25% amino acid. 
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Amino acid 

0.25 

89 

Protein 

100 

Y 
89 x lO0 4 

Y = = 35,600 glmol => 3.56 x 10 glmol 
0.25 

16. (52.68) : BaO + 2HCl -> BaCl, + H,O 

CaO + 2HCl -> CaCl, + H , O 

Reactions show that 2 moles of mix. of BaO and 

CaO requires 4 moles ofHCl to react completely. 
2.5x100 

Hence, no. of moles ofHCl = --:=~ 
1000 

= 0.25 moles 

Now, HCl BaO +CaO 
Initial 4 moles 2 moles 
Final 0.25 moles ~ 

No. of moles of mixture of BaO and CaO 
0.25 x 2 

= = 0.125 moles 
4 

Let the mass of CaO be x g and BaO is (10 - x) g 

x 10-x 
Then, _ + = 0.125 

56 153 

[Mol. mass ofCaO = 56, BaO = 153] 

153x + 56(10 - x) = 0.125 x 56 x 153 

97x = 511 => x = 5.268 

5.268 
% of CaO = x 100 = 52.68% • 

• • 

10 

17. (815) : Ethyne molecule breaks as 

C, H'(g) ) 2C(g) + 2H(g) ... (i) 
Given equations are 
2C(s) + H'(g) ) C,H'(g) ; IlH = 225 kj/mol ... (ii) 
2C(s) ) 2C(g) ; IlH = 1410 kj /mol ... (iii) 

H'(g) ) 2H(g) ; IlH = 330 kJ/mol ... (iv) 

Eqn. (i) can be obtained by adding equation (iii) 

and (iv) and then subtracting eq. (ii). 

IlH for (i) = llH(iii) + IlH(i') - llH(ii) 
= 1410 + 330 - 225 = ISIS kJ/mol 

Equation (i) involves breaking of2 C - H bonds and 

I C = C bond, thus 

IlH of eq. (i) = 2 x bond energy of C - H bonds + 

bond energy of C = C bond 

ISIS = 2 x 350 + C - C bond energy 

Bond energy of C _ C bond = 815 kJ/mol 

18. (0.90) : Cu'+ + 2e- -> Cu, equivalent wt. = 
63.54 

2 

Fe2
+ + 2e - ~ Fe, equivalent wt. = 

= 31.77 

55.8 = 27.9 
2 
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Mass increased at cathode is due to deposition of 

Cu. 

Hence, no. of gram equivalents of Cu deposited 

22.011 
- = 0.6928 

31.77 
Now, using Faraday's first law, 

Q = it = 140 A x 482.5 s = 67550 C 
96,500 C - 31.77 g Cu 

67550 C - ? 

31.77 67550 . -=-=-= x = 22.239 g of pure Cu deposlted. 
96,500 I 
But, according to the question, the mass of cathode 

only increases = 22.0 II g 

Hence, 22.239 - 22.011 = 0.228 g 

Now, 31.77 g Cu= 0.228 g deposited 

0.228 d . d 27.9 g Fe= x27.9 = 0.2 g Fe eposlte 
31.77 

Mass of Fe 
% of Fe = -:-;-----::.,------,-,,-- X 100 

Mass of impurities 

. -

(at anode) 

= 0.2 x 100 = 0.898 ~ 0.90 % 
22.26 

0.;11111P 



OBJECTIVE PROBLEMS 

1. Relative decrease in vapour pressure of an aqueous 
solution containing 2 mol of [Cu(NH3hCI]CI in 

3 mol H20 is ~. When the given solution reacts 
2 

with excess of AgN03 solution, the number of 

moles of AgCl produced is 
(a) 1 (b) 0.25 (c) 2 (d) 0.40 

2. For NH20H.HCI + NaN02 ) (A) Cll) (B) + (Xlg , 

which of the following is correct? 
(a) (B) is an amphoteric oxide. 
(b) (X) is a colourless, diamagnetic gas which 

combines with Al on heating. 
(c) (X) can be produced by action of (Zn + NaOH) 

on NaN02. 

(d) None of these 

3. A 5.0 g mixture of lead nitrate and sodium nitrate 
was heated below 600°C until the mass of the 
residue was constant. If the loss of mass is 28%, find 
the mass of sodium nitrate in the original mixture. 
(Pb=207u;N= 14u;0= 16u;Na=23u) 
(a) 3.32 g (b) 1.68 g 
(c) 1.92 g (d) 3.6 g 

4. Which statement about the composition of the 
vapour over an ideal 1 : 1 molal mixture of benzene 
and toluene is correct? (T = 25°C) 
Compound Vapour pressure data 
Benzene 75 mmHg 
Toluene 22 mmHg 

(a) Vapour will contain a higher number of benzene. 
(b) Vapour will contain a higher percentage of 

toluene. 
(c) Vapour will contain equal amounts of benzene 

and toluene. 
(d) Not enough information is given to make a 

prediction. (US Olympiad) 

S. C7H60 3 + C4H60 3 ) C9Hs04 + C2H40 2 
Salicylic Acetic Aspirin Acetic acid 

acid anhydride 

What is percent yield of 0.85 g of aspirin formed 
in the reaction of 1 g of salicylic acid with excess of 
acetic anhydride? 

Substance 
C7H60 3 
C4H60 3 

C9HR0 4 

C7H40 2 
(a) 65% 
(c) 8% 

Molar mass 
135.12 g/mol 

102.09 g/mol 

180.15 g/mol 

60.05 g/mol 
(b) 75% 
(d) 91 % (US Olympiad) 

SUBJECTIVE PROBLEMS 

6. (i) An inorganic iodide (A) on heating with a 
solution of KOH gives a gas (B) and the solution of 
a compound (e). 
(ii) The gas (B) on ignition in air gives a compound 

(D) and water. 
(iii)Copper sulphate is reduced to the metal on 

passing (B) through the solution. 
(iv) A precipitate of the compound (E) is formed on 

reaction of (e) with copper sulphate solution. 
Identify (A) to (E) and give chemical equations for 
reactions at steps (i) to (iv). 

7. Compound (A) with empirical formula C7H9N 
on diazotisation gives a product which undergoes 
Sandmeyer's reaction with CU2CI2 and HCI to 
give a compound (B). (B) on oxidation gives a 
compound (e) which when heated with soda lime 
gives chlorobenzene. Give the structures of (A), (B) 
and (e) and the reactions. 

8. In order to get maximum calorific output, a burner 
should have an optimum fuel to oxygen ratio which 
corresponds to 3 times as much oxygen as required 
theoretically for complete combustion of the fuel. 
A burner which has been adjusted for methane as 
fuel (with x litre/hour of CH4 and 6x litre/hour of 
02) is to be readjusted for butane, C4H 10' In order 
to get the same calorific output, what should be 
the rate of supply of butane and oxygen? Assume 
that losses due to incomplete combustion etc. are 
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the same for both fuels and that the gases behave 
ideally. Enthalpies of combustion: 

CH4 = 809 kJ mol- I; C4H lO = 2878 kJ mol- I. 

9. An electrochemical cell is constructed with a 
piece of copper wire in a 1.00 M solution of 
Cu(N03h and a piece of chromium wire in a 
1.00 M solution of Cr(N03h-

. . 3+ 
The standard reductIOn potentials for Cr (aq) and 

z+ 
CU(aq) are: 

Cr~;q) + 3e- --> Cr(s); - 0.744V 

CUZ;q) + 2e- --> CU(s); 0.340V 
(a) Write a balanced equation for the spontaneous 

reaction that occurs in this cell and calculate the 
potential it produces. 

(b) Sketch a diagram for this cell. 
(i) Label the anode. 
(ii) Show the direction of electron flow in the 

external circuit. 
(iii) Show the direction of movement of nitrate 

ions. Explain. 
(c) The cell is allowed to operate until the 

[Cuz+l = 0.10 M. 
(i) Find the [Cr3+l. 
(ii) Calculate the cell potential at these 

concentrations. 
(US National Chemistry Olympiad) 

10. An LPG cylinder weighs 14.8 kg when empty, 
when full, it weighs 29.0 kg and shows a pressure of 
2.5 atm. In course of use at 27°C, the mass of full 
cylinder reduced to 23.2 kg. Find out the volume 
of gas in cubic meters used up at the normal usage 
conditions and the final pressure inside the cylinder. 
(LPG is n-butane with normal boiling point 0 0c) 

(NSEC) 
SOLUTIONS 

1. (a): Let the degree of ionisation of the complex, 
[Cu(NH3hCIlCI be a. 

[Cu(NH3hCIlCI, > [Cu(NH3hCIl + + Cl
i = I + a 

I!.p _ nl(l+a) 

po nj(i+a)+nz 

_ 2(i+a) _ I 
- -

2(i+a)+3 2 

a = ~ =} 50% dissociation 
2 

Thus, 2 moles of [Cu(NH3hCIlCI will give I mole of 
CI- ions. 
:. I mole of AgCl is produced. 

2. (b) : NHPHHO+NaNOz~NzO ell) CuO+NZ(g) 
(A) (B) (X) 

(a) CuO is a basic oxide. 
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(b) N2 is a colourless, diamagnetic gas which combines 
with AI. 

2AI + N z ) 2AIN 
(c) Zn + NaOH evolves Hz which reduces NaNOz to 
form NH 3 gas. 

NaNOz + 6[H] ) NaOH + NH3 + HzO 

3. (b): Let the mass ofPb(N03h in the mixture isx g. 
:. The mass of sodium nitrate in the mixture = (5 - x) g 
The desired reactions are 
2Pb(N03h ) 2PbO + 4NOz + Oz 

662 g 446 g 

2NaN03 ) 2NaNOz + Oz 
170g I3B g 

Loss of mass is 28% of 5 g = 28/100 x 5 = 1.4 g 

Mass of residue left = (5 - 1.4) g = 3.6 g ... (i) 
662 g lead nitrate on heating produces PbO = 446 g 
x g lead nitrate on heating would produce PbO 

446 
= Xx g 

662 
Similarly, 170 g NaN03 on heating produces NaNOz 

= 138 g 
(5.0 - x)g NaN03 on heating produces NaNOz 

138 
= x(S-x) 

170 
"T" I 'd ft h' 446 138 ( ) ( .. ) ~ota reSI uea er eatmg= x+ x 5- x ... II 

662 170 

E . (.) . h ( .. ) 446 138 ( ) quatmg I Wit II, x+ 5-x =3.6 
662 170 

On solving, x = 3.32 
Mass of lead nitrate in the mixture = 3.32 g 
Mass of sodium nitrate in the mixture = (5 - 3.32)g 

= 1.68 g 
4. (a) 

5. (a): 135.12 glmol of salicylic acid produces 180.15 
glmol of aspirin. 

=> 1 glmol of salicylic acid produces = 180.15 = 1.33 g 
of aspirin 135.12 

:. 1.33 g of aspirin will be formed when the yield is 
100%. 
Thus, 0.85 g of aspirin formed when the yield is 

1.33 x 0.85 = 63.9% 

6. Gas (B) on ignition gives water, therefore, hydrogen 
is present in the gas. 
An inorganic iodide with alkali (KOH) gives a gas 
(B), a hydrogen compound, so (A) may be NH41 or 
PH4'- As NH3 does not reduce CUS04' therefore, the 
compound (A) is PH4'-
(i) PH41 + KOH ) PH3 + KI + HzO 

(A) (B) (e) 

(ii) 4PH3 + 80z ) P40 lO + 6HzO 
(D) 



(iii) 3CUS04 + 2PH3 --7) CU3P2 + 3H2S04 
J, 

3Cu + 2P 
(iv) 2CUS04 + 4KI --7) CU212 + 2K2S04 + 12 

(e ) (E) 

7. 
Diazotisation 

Given: C7H9N -----7) Diazotised product 
(A) 

CU2Cl2 [0] Soda lime 
He! ) (B) ) (C) 11 ) ChI oro benzene 

Since chlorobenzene is obtained from (C) on soda lime 
treatment, hence (C) is chlorobenzoic acid. As (C) is 
obtained from (B) on oxidation, considering molecular 
formula of (A), a - CH3 group should be attached to 
benzene ring which gets oxidised to -COOH. (B) is 
obtained after diazotisation and Sandmeyer's reaction 

of (A). CH 
Structure of A : C6H/' 3 (0-, m- or p-) toluidines 

'NH 
Reactions: (A) 2 

C H /CH 3 diazotlsation ) C H /~H 3 CU2CI2 C H /CH 3 
6 "NH

2 
6 h N2C1 HCI ) 6 hCI 

(A) Diazotised (8) 
Chlorotolucnc product 

C
6
H / CH 3 

[01 C H /COOH Soda lime 
'CI ) 6 "CI 11 ) C6H SC1 

(8) (C) C Worobenzene 

Ch1 orobenzoic acid 

8. The combustion reactions are 
CH4 (g) + 202(g) ) CO2(g) + 2H2°(g)' 

13 
C4H 1O(g) + "202(g) ) 4C02(g) + 5H20 (g) 

Calorific value of CH4 = 809 kJ g- ' 
16 

Calorific value of C4H 10 = 2878 kJ g- I 
58 

Mass of C4H 10 having the same calorific output as that 

ofCH = 809 x 58 
4 16 2878 g 

Amount of C4H 10 having the same calorific output as 
809 

that ofCH4 = 16x2878 mol 

Now, ~ mol CH4 requires the supply x L/h of CH4 
16 

809 mol C4H 10 requires the supply of 
16x2878 

x 809 h f --,--e x = 0.28x L/ 0 C4H 10 
1/16 16x2878 
The corresponding supply of O2 

13 
= 0.28x x 3 x - = 5.46 x L/h 

2 

9. The balanced equation for the spontaneous reaction is 

(a) 2Cr(s) + 3CU1;Q) ) 2Cr~;q) + 3Cu(s) 
EO -Eo EO 

cell - cu2+ leu - C ~ +/C r 

= 0.340 V - (- 0.744) V = 1.084 V 

(b) 
) 

Chromium e-

of electrons) 
Copper 

(Anode) 
Chromium (III ) 
nitrate solution 

· . . . . ---- --. · . . . --
· . . -. . . -
: : : : : : : : ~ 

00\\1 

• • • • • • • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • • • • • • 

Salt >rid 

Anion movement ( 

Copper (II ) 
nitrate 

solution 

----7) Cation movement 

Electrons flow from anode to cathode in the external 
circuit. Anions (N03- ) move away from cathode, where 
they are present in excess, towards anode, where they 
are needed to balance the charge of the cations formed, 
through salt bridge. 

(c) (i) [Cu2+] goes from 1.0M to 0.10 M, so 

~[Cu2+J = - 0.90; MCr3+] = 0.90 x 2/3 = 0.60 

So, [Cr3+] = 1+ 0.6 = 1.60 M 

(ii) Put these values into the following equation: 

RT [cr3+]2 
E = EO - log-=--~ 

nF [ Cu2+ J' 
(1 60)2 

E 08 
0.05911 . 

= 1. 4 - og-'----'-;- = 1.084 - 0.033 = 1.051 V 
6 (o.lOf 

10. (a): Weight of LPG originally present = 29 - 14.8 
= 14.2 kg 

Weight of LPG present after use = 23.2 - 14.8 = 8.4 kg 

Weight of used gas = 14.2 - 8.4 = 5.8 kg 

5.8XI03 
Moles of gas = = 100 mol 

58 
At normal conditions, P = 1 atm, T = 273 + 27 = 300 K 

As, V=nRT =100 XO.082x300 = 2460 dm3 

P 1 
:. V = 2.460 cm3 

Since, volume is constant. PV = nRT, pressure = 2.5 atm 
P, nl WI / M w, 2.5 14.2 
-=-- - ==> -
P2 "z w2 / M w2 P2 8.4 

P - 2.5x8.4 -148 t =>2- - . am 
14.2 
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ATOMIC MODELS 
Ne~rty all propertie1 of matter can be explained In terms of 

. toms consist ing of ~trons. protons and neutrons and the 
various models given to de5(:. ibe the 1111><;1"''' of atom are 
~~ on ~.~ qWlll1um and wave rno<:hitnical conc~ 

"q poln~ 

• Atoms an' uniform sphefrs at poiIlM ~I«trklly In 
...... ld! dcaron'~Ktmbtd<\ood. 

• Stability of "orn It; d= 10 It.. balana MlW«n the 
rtpul.h~ forces bdWC'm 1M dtctrolU and wi! 
all ractioo w .. ".ds Ih~ «nlK of tfl<o po»itlw charge. 

D ... w"",u 
• Unabktouplaln the ,nullsof KaUeringeJperlmenl. 

Key point. 
• TIny. =y de,u •. poIIHn nude". ,urrounded b)' 

diffu<cJ docr...,.. cloud. 

• I'.l«tron, move .round tho nude .. s with high Ip«d In 
• dr.ul • • path collrd 'orblt: 

• Ro.diu<"fnud<u.;.~;ven by R" ~fA (m 
",hert R .. lI.adiu. of nudtu., Ro .. 1,)3 x 10- 1) em, 
A '" M. ""numb ... 

• Volume ,,( nud.", .. 10-" x V"lumoor atom 

O .... wb.d,. 

• l11Iahkln .'l'l.instabililyof .Mn. 

• Unablt to aplaln It.. li"'>p«ln o/"elcmrntl. 

• Un""'" to <k>crib< diot,ibutioo of ,,1«1"""'00 
tntrgia of tkctron .. 

Key ""Inlt 
• FJect..,.,. m"", around.he: nuda13 in . ,rcula. orbiu 

of 1iU<! ~""'1IY"nd siu. 

• An ~lectron un jump bdweell ,''''''' <:N"bou by 
aMorbing .... ~lningm<11y. 

• 1bt ~Mrgr dUf~~IIC~ belWffn IWO SUIH Is sJ~1l tor. 
dE'=Ej-E, 

• It ""plain< tbt mbolily of alom and .h~ lint Sp«Irurn 
ofhydrogtn. 

~poInu 

• An alomic omnal I. lhe wavt function ('1') for an 
elec;lron on an ",'''' .nd '1'2 (pr<>b.bilily denii.y) Kiva 
tht probobility of finding an tlt<:lron around Ihe 
nucleu •. 

• It 1< bued on 
- deSrogIlt.e1allon : >. • .!.. 

." 
He~nt...'II·' uncertainty ptlnclple : Product of 
unc .... !.oinly In Ikf'<"ilion (Ax) and unctrtainty In 
tk momentum (,\p) ;. always con ... nl. 

! 
• 

• • 

• i 

• 1 ______________ _ 

atomic 
model or plum 

pudding model by 
J.J. Thomson, 1898 

Imp<Jrtan\ T~rm . 

Rutherford 's 
Atomic 

Model. 1911 

• Atomic number (;0:) .. No. of p'OI"nJ" N" 
of e1f:ClrolU ina n"",,,,..t .. om 

• Mass numt>c. (A)" No. of prOlOn! (p) • 
No. of "eulrow (n) 

• /wb.!,. h.,·. diff ... nt .tomlc numbers bul 
umem ... <numlx ... 

• bbI~. h.a~ same atomic numt..... bul 
diIJ.U1II /IlaIoO numben. 

8ohr's atomic 
model or 

quantized shell 
model, 1913 

For hydrogrn . nd h)·d .... m Ilh partldctt 

-13 12 zl 
• E.,..'llY(£,.) " kj/mol ,., 

0.529 n1 
• K.diu. ('~)_ Z ;., 

• • Sp«<l(~") ", 1.18XIO xZcrnJSt<: 
• _...J 

Dro",·b.cks 

___ ~::::::, ••• • Unab le 10 .. pl.'n the spectra of 
multiclec;lron .tomS. 

o Un.bl. to upl.in ilnt speclr. of hydrogen. 
o Un.bk to ""plain l«man and Smkerrf:CII. 

• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • • 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • dx . ,\p <! 4 II 

e ____________ _ 
digital ... tg .ln 

Apan from ,''' conv.nicnet of""I",lbl. (0 idmtlfy a 
S'VOH lr.uWormatlon by a s.imple ... m~ and wlgn cmlit 

to o('«iIi< in<iividu:oJ(o) the dHi8mUon of a IIIill<' "'ac!lon 
impli .. a high otandard of IIUhty. gm.nlny .... uniqw""'" 

Ho~ 1nI""mide Deg,tdiitiClft Rezction 

Aliphatic/ Aromatic amide Ro-,. oIoo"Nl , \ 0 amint 

HoffK18II. Mustzrd Oil RezctiQft 

Hell-Voll\zrd-ZeliniJly Rezction 

o 
~'L NHl 110.'",,"-," , R- NHI 

( ;)X IRtd P 
(.lH,O ' (l-haloc.rbo~ylk add 

,.\"", X _ a. H, 

H-CHz-COOH 
(U X,IR«iP 

(;;) 1t,0 
,~ CH- COOH 

I 

Rounmund Reduction 

Acyl chloridt o,..,,,~·~~. Aldthr..!. 
Pd 1loSO. 

SaJldrn.eyer's ReKtion 

SdIInicIt Rezctilln 
Carboxyllcadd S,Il.c-.H~. ,Io .mint 

Stephen Reaction 

Williamson Synthesis 

Alkyl halidt .. Sodium alko.idt -_, Ether ; l-o'oX 

Wurtz·Fittig ReKtion 
Aryl h.l;d~ .. :-/" ... ""ph>!ic hall"!. 

Kolbe's Reacti,,!, • 
OH ONa 

@ SillH '@ .. ..... 
pbo- .. wi. 

IJr,. «I><t 
- J Alkylu.net 

o 

rOY"L C.I ",;,,~, ~.rQY' CHO 
~ - Pol soSO, ~ ... ..".., ....... ... ".'1.,'" 

A · ·' c - C_:CI,ma A~ . ' 
"~ l ' """ " "1 

o 
H-1~OIl 

_

J"""'."""'~«"'_ /lCN - ' ReHO 
i,,) Il/ " 

, 

If- X .. R'- 0 N.· - ., /I- 0- It' .. NaX 

RelmerTieman" Reaction 

OH 

CIlf!, ' '''I. 1<.OIf ,~CHO 

S t ,Id"""" 

• 

.' 



PRACTICE PAPER 

1. What is the value of constant' a' when two moles 

of a gas confined in a 4 L flask exert a pressure of 

11.0 atm at a temperature of 300 K? CValue of' b' is 
0.05 L atm- l) 

Ca) 11 atm L' mol-' 

Cc) 12.49 atm L2 mol- ' 

Cb) 15 atm L marl 

Cd) 6.49 atm L 2 mol- ' 

2. Using molecular orbital theory, the reason for non

existence of Be2 is 

Ca) number of bonding electrons is less than the 

antibonding electrons 

Cb) bond order of Be, is 0 because number of 

bonding electrons is equal to number of 

antibonding electrons 

Cc) there are 8 electrons in the outermost shell of 

the molecule 

Cd) bond order ofBe, is fractional which is not possible. 

3. A heat engine absorbs heat Q I at temperature TI 

and heat Q2 at temperature T,. Work done by the 

engine is J(QI + Q2)' This data 
Ca) violates I" law of thermodynamics 

Cb) violates 1.1 law of thermodynamics if QI is -ve 

Cc) violates I" law of thermodynamics if Q2 is - ve 

Cd) does not violate I" law of thermodynamics. 

4. Molar conductivity of 0.025 mol L- I methanoic acid 

is 46.1 S em' marl The degree of dissociation and 

dissociation constant will be 

CGiven : ic"H+ = 349.6 S em' marl and ic"HCOO

= 54.6 S em' marl) 

Ca) 11.4%,3.67 x 10-4 

Cc) 52.2%,4.25 x 10-' 

Cb) 22.8%, 1.83 x 10-' 

Cd) 1.14%,3.67 x 10-6 

S. The high density of water compared to ice is due to 

Ca) dipole-dipole interactions 

Cb) hydrogen bonding interaction 

Cc) dipole-induced dipole interaction 

Cd) none of the above. 
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6. What is the product [A] in the following reaction? 

CI A C1+Mg ) [A ] 

Ca) ~ 
Cb) C1 - Mg A Mg- C1 

Cc) Both Ca) and Cb) 

Cd) None of these. 

7. I-Propanol and 2-propanol can be distinguished by 
Ca) oxidation with alkaline KMn04 followed by 

reaction with Fehling's solution 

Cb) oxidation with acidic dichromate followed by 
reaction with Fehling's solution 

Cc) oxidation by heating with copper followed by 
reaction with Fehling's solution 

Cd) oxidation with concentrated H, S04 followed 

by reaction with Fehling's solution. 

S. The structure given below is known as 

H H S CH
3 C6HsCH2CONH CH
3 

Ca) penicillin F 

Cc) penicillin K 

o 
~N-I-COOH 

H 

Cb) penicillin G 

Cd) ampicillin. 

9. FeCI, on reaction with K,[FeCCN)61 in aqueous 
solution gives blue colour. These are separated by 
a semipermeable membrane AB as shown. Due to 

osmosis there is 
O. IM A a.OIM 

K. [Fe(CN),1 1 FeCI, 

B 

Ca) blue colour formation in side X 

Cb) blue colour formation in side Y 



Cc) blue colour formation in both the sides X and Y 
Cd) no blue colour formation. 

10. Depression of freezing point of which of the 

following solutions does represent the cryoscopic 

constant of water? 
C a) 6% by mass of urea in aqueous solution. 

Cb) 100 g of aqueous solution containing 18 g of 

glucose. 

C c) 59 g of aqueous solution containing 9 g of glucose 

(d) 1 M KCI solution in water. 

11. A hydrocarbon CA) forms white precipitate with 
Tollens' reagent. (A) on hydration in the presence of 

Hg'+/H,S04 gives (B). CA) is obtained when (e) is 

treated with sodium amide in liquid NH3 followed 

by treating with methyl iodide. (C) is obtained 

when a yellow compound (iodoform) is heated 

with silver. Identify compound C C). 

Ca) C,H, Cb) C,H6 

(c) C,H4 (d) C,H6 

12. Arrange the following polymers in the increasing 

order of intermolecular forces: 

Fibre, Plastic, Elastomer. 

Ca) Elastomer < Fibre < Plastic 

(b) Elastomer < Plastic < Fibre 

Cc) Plastic < Elastomer < Fibre 

Cd) Fibre < Elastomer < Plastic 

13. In the crystal of CsCI, 8 : 8 coordination number 

will change to 6 : 6 coordination number by 

Ca) applying high pressure 

Cb) increasing temperature 

(c) decreasing temperature 

(d) applying low pressure. 

14. Which of the following compounds is explosive in 

nature? 
(a) Phosphorus trichloride 

(b) Nitrogen trichloride 

Cc) Hyponitrous acid 

(d) Nitrosyl chloride 

15. The reaction of benzenesulphonyl chloride with 

ethylamine yields 

Ca) N-ethylbenzenesulphonamide, insoluble in alkali 

Cb) N, N-diethylbenzenesulphonamide, soluble in 

alkali 

(c) N, N-diethylbenzenesulphonamide, insoluble 

in alkali 

(d) N-ethyIbenzenesulphonamide, soluble in alkali. 

16. When 1 mole of a gas is heated at constant volume, 

temperature is raised from 298 to 308 K. 500 J of 

heat is supplied to the gas. Which of the following 

is correct? 
Ca) q = W = 500 J, M = 0 

(b) q=M=500J, w=o 
Cc) M=0,q=W=500J 
Cd) q = 500 J, W = 500 J, t.E = 0 

17. Two liquids A and B have vapour pressure in the 

ratio p~: P~= 1 : 2 at a certain temperature. Suppose 
that we have an ideal solution of A and B in the 

mole fraction ratio A : B = 1 : 2, the mole fraction of 

A in the vapour in equilibrium with the solution at 

the given temperature is 

Ca) 0.25 (b) 0.2 Cc) 0.5 Cd) 0.33 

18. Which of the following are isoelectronic and 

isostructural : NO" CO~-, CIa" S03 

Ca) NO; , CO~- (b) S03' NO~ 

(c) CIa" CO;- (d) CO~- , S03 

19. P + Na,C03 --'» Q + R 

IL __ c_o...:,,-_» R (Milky cloud) 

The chemical formulae of P, Q and Rare 

P Q R 
(a) Ca(OH), NaOH CaCO, 

Cb) NaOH Ca(OH), CaCO, 

Cc) NaOH CaO CaCO, 

Cd) CaO CaCOH), NaOH 

20. Which ofthe following compounds is formed when 

a mixture ofK,Cr,O, and NaCl is heated with cone. 

H, S04? 
(a) CrO,Cl, 

Cc) Cr,CS04h 
Cb) CrCl, 

Cd) Na,Cr04 

21. The secondary precursors of photochemical smog 

are 

Ca) SO, and NO, 

Cb) SO, and hydrocarbons 

(c) NO, and PAN 

Cd) 0 3 and PAN. 

22. What is the correct sequence, to complete the 

paragraph? 

According to Le Chatelier, if pressure is increased, 

(1) if pressure is decreased, the system will try to 

increase the pressure 
(2) the system will try to reduce the pressure 
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(3) by favouring that reaction which is accompanied 

by a decrease in the number of moles 

C 4) by favouring that reaction which is accompanied 

by an increase in the number of moles. 

Ca) 2314 Cb) 1234 

Cc)1432 Cd)1324 

23. A chemical reaction takes place in three steps 

having rate constants kp k2, k" respectively. If E, ' , 
Ea, and Ea, Cin kJ) are 50, 40 and 30 respectively 

kk 
and the overall rate constant, k = 1 3 . The overall 

energy of activation is k, 

Ca) 30kJ Cb) 15kJ Cc) 40kJ Cd) 60kJ. 

24. M,Ox' a gaseous oxide, consists of 36.32% oxygen. 

In an experiment, the ratio of the rates of diffusion 

of carbon dioxide and that of oxide M, Oxis found to 

be 4.7 : 4.6. The exact atomic weight of the element 

Mis 

Ca) 14 Cb) 17 Cc) 28 Cd) 31 

25. Two gaseous samples were analysed. One contained 

1.2 g of carbon and 3.2 g of oxygen. The other 

contained 27.3% carbon and 72.7 % oxygen. The 

experimental data are in accordance with 

Ca) law of conservation of mass 

Cb) law of definite proportions 

Cc) law of reciprocal proportions 

Cd) law of multiple proportions. 

26. Calculate the amount of CaCOH), required to 

remove the hardness of water from 60,000 litres 

containing 16.2 g ofCaCHCO, ), per 100 litre. 

Ca) 1.11 kg Cb) 2.22kg 

Cc) 3.33 kg Cd) 4.44 kg 

27. Match the list I with list II and select the correct 

answer using the code given below the lists. 

List I List II 

P. Phthalein test 1. Aldehydic group 

Q. Schiff's reagent test 2. Amino group 

R. Nitrous acid test 3. Alcoholic group 

S. Xanthate test 4. Phenolic group 

P Q R S 

Ca) 1 2 3 4 

Cb)4 3 2 I 

C c) 1 3 2 4 

Cd) 4 1 2 3 
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28. The half-life of first order decomposition of 
NH2N02 is 2.10 hr at 288 K temperature. 

NH2N02 ) N20 + H20 

If 6.2 g of NH,NO, is allowed to decompose, the 
time required for NH2N02 to decompose 90% and 
the volume of dry N20 gas produced at this point 
measured at STP are respectively 
Ca) 6.978 hr, 2.016 L Cb) 4.10 hr, 2.016 L 
Cc) 3.15 hr, 1.72 LCd) 2.35 hr, 1.56 L. 

29. Which of the following will produce a basic buffer 
solution when mixed in equal volumes? 
Ca) 0.1 mol dm-' NHpH and 0.1 mol dm-3 HCI 
Cb) 0.05 mol dm-3 NH40H and 0.1 mol dm-' HCI 
Cc) 0.1 mol dm-' NH40H and 0.05 mol dm-' HCI 
Cd) 0.1 mol dm-' CH3COONa and 0.1 mol dm-' 

NaOH 

30. H,S is passed through an acidified solution of 
copper sulphate and a black precipitate of cupric 
sulphide is formed. This is due to 
Ca) oxidation of Cu'+ 
Cb) reduction ofCu2+ 
Cc) double decomposition 
Cd) reduction and oxidation. 

31. Four diatomic species are listed below in different 
sequences. Which of these represents the correct 
order of their increasing bond orders? 
Ca) C; - < He; < NO < O~ 
Cb) He; < 0;: < NO < C;-
Cc) 0;: < NO < C;- < He; 
Cd) NO < C; - < O~ < He; 

32. The quantity of electricity needed to electrolyse 
completely 1 M solution of CuS04 , Bi2CS04 ) " AICI, 
and AgNO, each will be 
Ca) 2 F, 6 F, 3 F and 1 F respectively 
Cb) 6 F, 2 F, 3 F and 1 F respectively 
Cc) 2 F, 6 F, 1 F and 3 F respectively 
Cd) none of the above. 

33. [CoCNH, )4CN02),lCI exhibits 
Ca) linkage isomerism, geometrical isomerism and 

optical isomerism 
Cb) linkage isomerism, ionization isomerism and 

optical isomerism 
(c) linkage isomerism, ionization isomerism and 

geometrical isomerism 
Cd) ionization isomerism, geometrical isomerism 

and optical isomerism. 



34. Which of the following will not reduce Tollen's 38. According to Bronsted-Lowry concept of acids and 

reagent? bases, a conjugate acid-base pair can exist as 

CH,OH 
HOH,C/O H 

o 
H OH (X) OH H 

CH,OH 
.k--O 

o 
H OH (Y) H OH 

(a) (X) only (b) (Y) only 

(c) Both (X) and (Y) (d) Neither (X) nor (Y) 

35. The correct set of four quantum numbers for the 
valence electron ofRb(Z = 37)is 

I 
(a) n = 5, 1 = I, m = 0, ms = + 2 

1 
(b) n = 5, 1 = 0, m = 0, ms = +-

2 

I 
(c) n = 5,1 = l,m = l, ms =+ -

2 
I 

(d) n = 6, 1 = 0, m = 0, ms = +-
2 

36. An alkene gives two moles of HCHO, one mole of 

CO, and one mole of CH,COCHO on ozonolysis. 

What is its structure? 

(a) CH, = C =CH- CH,- CH, 

CH3 
I 

(b) CH2=CH-CH-CH=CH2 

(c) CH2=C=C-CH3 
I 
CH3 

CH3 
I 

(d) CH2=C=C-CH=CH2 

37. Which of the following statements is incorrect? 

(a) Using Lassaignes test, nitrogen and sulphur 

present in an organic compound can be tested. 
(b) Using Beilstein's test, the presence of halogens 

in a compound can be tested. 

(c) In Lassaignes filtrate, the nitrogen in an organic 

compound is converted to NaCN. 
(d) In the estimation of carbon, an organic compound 

is heated with CaO in a combustion tube. 
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conjugate pair 
,j; 'J, 

HA + B- , 
BH + A-, 

Acid I Base 2 Acid 2 Base I 
1 conjugate pair t 

Mark the option in which conjugate pair is not 

correctly matched . 

Species 

(a) HCO; 

(b) HPO;

(c) NH, 

(d) H5-

Conjugate acid 
CO'-

3 

H, PO; 

NH; 
5'-

Conjugate base 

H,C03 

PO:-

NH + 
4 

H,S 

39. The Langmuir adsorption isotherm is deduced 

using the assumption that 
(a) the adsorption sites are equivalent in their 

ability to adsorb the particles 
(b) the heat of adsorption varies with coverage 

(c) the adsorbed molecules interact with each other 

(d) the adsorption takes place in multilayers. 

40. In which of the following processes no heat change 

takes place? 

(a) Isothermal process 

(c) Reversible process 

(b) Irreversible process 

(d) Adiabatic process 

L (d): 

a= 

SOLUTIONS 

an' 
P+ (V -nb)= nRT 

V' 

nRT V' 
-:-:----:- - P -
V -nb n' 

2 X 0.082 X 300 
-,.--:-:--:-::-:.,- - 11 

4 - (2 X 0.05) 

= 6.49 atm L' mor' 

2, (b): Be, = als' a*ls' aZs2 a*2s' 
I I 

Bond order =- (Nb -Na)=- (4-4) =0 
2 2 

4 ' 
2 

3, (d): It does not violate first law of thermodynamics 

but violates second law of thermodynamics. 
000 

4. (a): AHCOOH = A.H+ + A.HCOO-

= 349.6 + 54.6 = 404.2 5 em' mor' 

Am 46.1 
a =--:-;;"- = = 0.114 or 11.4% 

A;, 404.2 

Ca' 0.025x(0.114)' 
K = -a I - a 1- 0.114 

= 3.67 X 10-4 

O.025xO.114xO.114 
- ----,0,..,.8"'8-:-6 --



5. (b): In ice, open cage-like structures are formed 

due to hydrogen bonding thus has lower density 

than water. 

6. (a) : CH2 -CH2-CH2 
Mg or Zn 
or2Na >\7+ MgCi2 or 

I I 
Cl Cl 

ZnCl2 or 2NaCl 

u and Ol-dihalogen derivatives of an alkane on 

treatment with Mg or Zn or Na give cycloalkanes. 

7. (e): I -Propanol and 2-propanolin presenceofCu/~ 

undergo dehydrogenation to give acetaldehyde and 

acetone respectively which can be distinguished by 
Fehling's solution since acetaldehyde reduces while 

acetone does not reduce Fehling's solution. 

In contrast with alkaline KMn04 or acidic K 2Cr20" 

I -propanol will first give propionaldehyde which 

will be readily oxidised to propionic acid while 

2-propanol will first give acetone and then on 
further oxidation will give acetic acid. Both of these 

acids cannot be distinguished by Fehling's solution. 

Option (d) is incorrect since conc. H 2S04 does not 

bring about oxidation of alcohols. 

S. (b): The given structure depicts penicillin G 

(benzyl penicillin). 

9. (d) : Solute particles can not pass through 

semipermeable membrane. There is no reaction 
between FeCI, and K4 [Fe( CN).]. Hence, no blue 

colour formation takes place. 

10. (e): Cryoscopic constant, Kj = ~Tj of solution 

having unit molality of normal solutes. 
In case of (c), molality of glucose solution (m) 

9 x 1000 
- -:-:(5::-9----=9"-) X--'-:IS::-O = I 

Hence, the depression of freezing point of aqueous 

solution containing 9 g of glucose represent the 

cryoscopic constant of water. 

11. (a): 
AgiA (i) NaNHiNH) _ 

CHI3 • H -C=C- H (" )CHI • CH3-C=CH 
II 3 (A) 

(q 0 

H ,2'/H ,SO II 
CH3- C= CH s - ' . CH3-C-CH 3 

(A ) (B) 

12. (b): Elastomers or rubbers have the weakest 

intermolecular forces of attraction while fibres have 

the strongest intermolecular forces of attraction, 

Plastics possess intermolecular forces of attraction 

intermediate between elastomers and fibres, 

13. (b): Coordination number reduces to 6 : 6 if 
temperature is increased. 

14. (b): NCl, is explosive in nature. 

15. (d) : ° II 
S- CI + H-N-C H 
II I 2 5 

° H Benzenesulphonyl Ethylamine 

chloride 

° II 
O;--S-N-C2Hs + HCI 

II I ° H 
N· Ethylbenzenesul phonamide 

(soluble in alkali) 

16. (b) : ~H=M+nV 

When ~ V = 0, W = 0 
~H = ~E + 0 or ~H = ~E 
AsM=q+W, M=q 
q = M = 500 J, W = 0 

17. (b) : Since the ratio of PA and PE is I : 2 and mole 
fraction is I : 2, therefore, 

partial pressure of A (p~) = P:: x A and 
partial pressure of B (p;,) = PE X B are related as 

PB= 4p~ 
P = P ~ + p~ = p ~ + 4p ~ = sp ~ 

The mole fraction of A in the vapour in equilibrium 
with solution (according to Dalton's law of partial 
pressure) is 

, , 1 
x~= PA = PA =-= 0.2 

P SPA 5 

IS. (a) : NO, and CO;' have 32 electrons each and are 
triangular planar ions with Sp2 -hybridisation. 

O=C/O' ,O=N/O' 
'0' '0' 

19. (a): Ca(OHh + Na2C03-~> 2NaOH + CaC03~ 
(P) (Q) (R) 
I cO2 L... ___ -=--_~> CaC0

3 
(R) Milky cloud 

20. (a) : K2Cr20 , + 4NaCI + 6H,S04 ) 
2KHS04 + 4NaHS04 + 2Cr02Ci, + 3H20 

Chromyl chloride 
..... , .............. ......... , ............ , .................. , ............... . 

Test Drive CLASS XII 

1. (c) 

6. (b) 
2. (b) 3. (a) 

7. 
n. (d) 12. 

16. (a) 17. 

21. 

26. 

(c,d) 22. 

(1.57) 27. 

(b) S. (d) 

(a) 13. (b) 
(d) IS. (a) 
(a,b,c) 23. (b,d) 

(b) 28. (c) 

4. (a) 

9. (c) 

14. (c) 

19. (c) 

24. (3) 

29. (d) 
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5. (d) 

10. (c) 

15. (a) 

20. (a,b,c) 

25. (6) 

30. (d) 

G 



21. (d) 

23. (e) : 
-E IRT 

k =Ae U
j 

I I 

22. (a) 

k1k3 AlA3 -{ fa + Ea - fa )/RT 
Since, k ~ - e I 3 2 

k, A, 

.'. ~~~+~-~~50+30-~~40~ 
, 3 2 

24. (a): Equivalent weight of the element 

= 63.68 x 8 = 14.03 (Oxide formation method) 
36.32 

Molecular weight of oxide can be calculated with 

the help of Graham's law of diffusion: 

'co, _ Mol. wi. of M 20x 
-

rM,Ox Mol. wi. of CO2 

or 
4.7 _ Mol. wI. of M 20 x 

4.6 44 

~ Mol. wi. of M ,Ox ~ 45.93 

Atomic weight of the element, M ~ E x x 
Therefore, 2(E x x) + 16x ~ 45.93 

x(2E + 16) ~ 45.93 

45.93 
x= ~ 1 

2xI4.03+16 

Atomic weight of the element, 
M~Exx~Ex 1~ 14 

25. (b): Percentage of carbon in sample 1 

1.2 
- -,----..,.-.,. x 1 00 ~ 27. 3 % 

1.2 + 3.2 

Percentage of oxygen in sample 1 

3.2 
x 100 ~ 72.7% 

1.2 + 3.2 

The two samples have same percentage composition 

hence, law of definite proportion. 

26. (d) : Amount ofCa(HC03), in 60,000 litres of water 

_ 16.2 x 60,000 ~ 9720 g ~ 9720 ~ 60 moles 
100 162 

[.: mol. wi. of Ca(HC03), ~ 162] 

Ca(OH), + Ca(HC03), -. 2CaC03t + 2H, O 
1 mole 1 mole 

Amount ofCa(OH), required ~ 60 moles ~ 60 x 74 

~ 4440 g ~ 4.44 kg 

[.: mol. wi. ofCa(OH), ~ 74] 

27. (d) 
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28. (a) : k ~ 2.303 1og a 
t (a-x) 

0.693 2.303
1 

100 
2.1 - t og 10 

2.303 
or t ~ loglO or t ~ 6.978 hr 

0.33 

f 
6.2 

.: k ~ 0.693 
t1/2 

Mole a NH,NO, taken ~ ~ 0.1 
62 90 

Number of moles ofN,O gas produced ~ O.lx.-:-= 
100 

Volume of N,O gas produced at STP ~ 0.09 x 22.4 
~ 2.016 L 

29. (e) : (a) 0.1 mol dm-3 NHpH + 0.1 mol dm-3 HCI 
~ 0.1 mol dm-3 NH4Cl 

(b) 0.05 mol dm-3 NH40H + 0.1 mol dm-' HCI 
~ 0.05 mol dm-3 NH4CI + 0.05 mol dm-' HCI 

(c) 0.1 mol dm-' NHpH + 0.05 mol dm-' HCI 
~ 0.05 mol dm -, NH4Cl + 0.05 mol dm -, NH40H 

(basic buffer) 
(d) Buffer is formed by CH3COONa and 
CH,COOH (weak acid) and not by CH,COONa 
and NaOH. 

+2+6- 2 +1-2 +2-2 +1+6-2 
30. (e): CuS04 + H 2S-.CuS + H2S04 

Here, O.N. of all the atoms remains unaltered, 
therefore, it is not a redox reaction but is a double 

decomposition reaction. 

31. (b): According to molecular orbital theory, the 
energy levels of the given molecules are 
ci-(14) : 01s' 0* Is' 02s' 0'2s' !t2p; ~ !t2P; 02p; 
B.O. ~ (10 - 4)/2 ~ 3.0 
He; (3) : 01s2 0* Is' 

B.O. ~ (2 - 1)/2 ~ 0.5 

NO (IS) : 015' o*ls' 025' 0*25' 02p; !t2p; ~ !t2p; 

1t*2p~ 
B.O. ~ (10 - 5) /2 ~ 2.5 
0 ; (17) : 015' 0*15' 02s2 cr'2s' 02p; !t2p; ~ !t2P; 

rr*2p;= n*2py
1 

B.O. ~ (10 - 7)/2 ~ 1.5 
So, the correct order of their increasing bond orders 
is He,+ < 0 ; < NO < ci-. 

32. (a) : CuS04 + 2e- ) Cu + SO~-
Bi,(S04), + 6e- ) 2Bi + 3S0~-
AlCl3 + 3e- ) Al + 3Cr 
AgN03 + e- ) Ag + NO; 
Since, in 1 M CuS04 solution, 1 M Bi2(S04), solution, 
1 M AlCl3 solution and 1 MAgNO, solution, 



2 moles electron, 6 moles electron, 3 moles electron 
and 1 mole electron are needed to deposit Cu, Bi, Al 
and Ag at the cathode respectively. 
But one mole electron = 1 F electricity 
That's why number of Faraday required to deposit 

1 M of each CuSO" Bi2(S0 4),' AlCl, and AgNO, 
solution are 2 F, 6 F, 3 F and 1 F respectively. 

33. (c) : Ionisationisomerismariseswhenthecoordination 
compounds give different ions in solution. 
[Co(NH, ),(N02)21CI , > [Co(NH,MN02lzt + cr 
Linkage isomerism occurs in complex compounds 
which contain ambidentate ligands like NO,~, 

scw, cw, s2oi~ and CO. 
[Co(NH, ), (N02), lCI and [Co(NH, )4(ONO)21CI 
are linkage isomers as NO, is linked through N or 
through O. 
Octahedral complexes of the type Ma, b2 exhibit 
geometrical isomerism. 

NH , + + 

NHl 
NO, 

NH l o,N H,N , 3 

Co Co 

o,N ~NH , H3N ~NH , 
NH, NO, 

cis- trailS-

34. (a) : Structure (x) is of sucrose, a disaccharide 
which is a non-reducing sugar. Thus, it does 
not react with Tollen's reagent whereas (Y) is 
maltose, a reducing sugar. 

35. (b): 37Rb = 15
2 252 2l3s2 3p6 4/ 3d1o 4p6 5 5

1 

1 
For 55\ n = 5, I = 0, m = 0, m, = +2 

. . CH3 

36. (d) : CH2J:CJ: t - CH=,:: CH2 .. , 

0 3iH20 
Zn ) 

(A) : (B): (C) : (A ) 

2HCHO + CO2 + CH,COCHO 
(A) (B) (C) 

37. (d): In the estimation of carbon, organic compound 
is heated with excess of oxygen and CuO. 

38. (b): Conjugate acidofHPO;~ is PO:~ and conjugate 
base of HPO;- is H2PO,. 

39. (a) 

40. (d): For an adiabatic process no heat change takes 
place i.e., !1H = O. 
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1. 

2. 

3. 

XI 

with exclusive and brain storming MCQs 
Practicing these MeQs help to strengthen your concepts and give you extra edge in your JEE preparation 

The hybrid state of C-atoms which are attached 
to a single bond with each other in the following 
structure are 

CH,=CH - C=CH 
(a) sp' , sp 
(c) sp', sp' 

(b) sp" sp 
(d) Sp',Sp3 

50.0 kg of N2(g) and 10.0 kg of H'(g) are mixed to 
produce NH3(g) ' Identify the limiting reagent in the 
production ofNH3 in this situation. 
(a) Nitrogen (b) Hydrogen 
(c) Can't be predicted (d) None of these 

In the equation, PV = nRT, which one cannot be 
numerically equal to R? 
(a) 8.31 x 107 ergs K-' mol- ' 
(b) 8.3 I x 107 dynes em K-' mol- ' 

(c) 8.31 J K- ' mor' 
(d) 8.31 Latm~' mor' 

s. 

6. 

7. 

The element which forms oxides in all oxidation 
states from + 1 to +5 is 
(a) N 
(c) As 

(b) P 
(d) Sb. 

The reaction of H20, with benzene is an example 
of .. ..... .. reaction. 
(a) addition 
(c) reduction 

(b) oxidation 
(d) combustion 

Consider the following sequence of reaction, 

CI , --, 
(i) Mg/ether Na/ether 

(H) D,o ) A----'7) B 

Br 
The product B is 

(a) Br- -CI 

(b) 0- -0 
4. Which ofthe following is a heterocycliC compound? 

(a) HC=CH ...... 
I S 

HC=CH / 

(c) HC=CH ...... 
I CH, 

HC=CH / -

(b) HC= COOH 
I 

HC=COOH 

(d) HC = CH ...... 
I c=o 

HC=CH / 
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8. 

(c) CI- -0 

(d) O~:---:-O 

The IUPAC name of the following structure is 
[CH3 CH( CH3) l,C( CH,CH3)C( CH3)C( CH, CH3), 



(a) 3, 5 Diethyl-4,6-dimethyl-5-(l-methylethyl) 
hept-3-ene 

(b) 3,5 Diethyl-5-isopropyl-4, 6-dimethylhex-2-ene 
(c) 3,5 Diethyl-5-propyl-4, 6-dimethylhept-3-ene 
(d) none of these. 

9. The hybrid state of C-atom in C, H, is same as that 
of carbon in 
(a) C,H6 (b) CO2 
(c) benzene (d) C (diamond). 

10. Magnesium burns in CO, to form 
(a) MgO + C (b) MgO + CO 
(c) MgC03 (d) MgO 

11. The equilibrium constants Kp, and Kp, for the 

reactions, X, ' 2 Y and Z, ' P + Q, respectively 
are in the ratio of I : 9. If degree of dissociation of 
X and Z be equal then the ratio of total pressures at 
these equilibria is 
(a) I: 9 (b) I: 36 (c) I: I (d) I: 3 

12. The limiting line in 
frequency of 

Balmer series will have a 

(a) 6.22 x 10" S- I 

(c) 8.22 X 1014 S- I 

(b) 7.22 x 10 ' 4 S- I 

(d) 9.22 x 10 '4 S- I 

13. Aluminium vessels should not be washed with 
materials containing washing soda because 
(a) washing soda is expensive 
(b) washing soda is easily decomposed 
(c) washing soda reacts with AI to form 

aluminium oxide 
(d) washing soda reacts with Al to form sodium 

aluminate. 

14. S0, and NO, produce pollution by increasing 
(a) alkalinity (b) acidity 
(c) neutrality (d) buffer action. 

15. The lUPAC name of 
V' 

• 
IS 

1. 

2. 

(a) 4-ethyl-3-methylhexane 
(b) 3-ethyl-4-methylhexane 
(c) 3-methyl-4-ethylhexane 
(d) none of these. 

SOLUTIONS 

H ........ ....... H 
(a): C= C 

H ..-' ........ C=C-H 

Sp2 and sp hybridised states are present. 

(b) : N, + 3H, --) 2NH3 
I mol 3 mol 2 mol 
28g 6g 34g 

3. 

4. 

5. 

6. 

7. 

8. 

50, 000 
Moles of nitrogen = _=_ = 1785.7 mol, 

28 
10,000 

Moles of nitrogen = _-::-_ = 5,000 mol 
2 

1 mol ofN, requires 3 mol of hydrogen. 
Thus, 1785.7 mol of N2 will need 5357.1 mol of H2 
but we have only 5,000 mol of H, . 
Thus, limiting reagent is H 2• 

(d): R = 0.0821 L atm }C"" I mor ' 
(a) : Compounds having a hetero-atom (such as 0, 
N, 5, etc.) in cycliC ring are known as heterocyclic 
compounds. 

(a) : Nitrogen forms oxides in all oxidation states 
from + 1 to +5. 

Oxide 
N,O 

NO 

N, 03 

N02 

N, Os 

Oxidation number of N 
+ 1 

+2 
+3 

+4 
+5 

(b) : C6H6 + H20 2 -...;) C6HsOH + H, O 

(b) : 

Cl 

(a) : 

Cl , 

(A) 

Cl 

_ (i) Mg/ethec ) , --, __ (iI_) _Dc:.20-?) 

' Br MgBr 

Na/ether D 
--=":':::'=-7) - -D 

D 
(E) 

Substituent ~.~'~' Substituent Substituent 
(ethyl) " CH'~ (methyl) (ethyl) 

S b 
. .-. i I : .-?I _.fi ___ . . 

u stltuent " '" ,,", ." , ", 
(methyl) ~ CH~ .... CHr1CH3) ':, CH, - CH:) 

-t--- '~--' l--'" 1-·------- ----
H3C - CH - C - C = C - CH, - CH3 

7 6 51 4 3 2 1 

/'- -" --cfr.:..:.-Cfr
3
--· · •• 

!' I ) 
--,p. CH

3 
.,,--

.-~--------- - - ----
Substituent 

( l-methylethyl) 

3,5 -Diethyl -4, 6-di methyl -5- ( 1 -methylethyl) h ept -3 -ene 

9. (b): Cis sp-hybridised both in C,H, and CO,. 

10. (a) : Magnesium burns in CO2 to form MgO 
and C. 
2Mg + CO, ) 2MgO + C 
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11. (b) : X, \ 2Y; Z, 
Initially 1 0 1 

At equilibrium 1 - a 2a I -a 

2a p, 
2 

P~ K
p J 

\+ a 1 

Px I - a 
P 

I +a 1 
, 

a 
P2 

a 

I+a I+a 
I-a 

P 
I+a 2 

2 
4a P, 

2 I - a 
... (i) => 

K p I 
G· J Iven, --

Kp2 9 

> P+Q 
0 0 

a a 

, 

P2 

... ( ii ) 

. . . (iii) 

12. (c) : The limiting line of Balmer series refers to the 

transition of electron from 00 to 2nd orbit. 

u = C· '0 = 3 X 1010 x 109677 
I 
2 

n1 

= 3.29 X 1015 I 

(2)2 

= 8.22 x 10 14 sec- I 

- 1 
sec 

I 

ni 

13. (d) : Aluminium vessel has an upper layer of 

aluminium oxide. When this vessel is washed with 
material containing washing soda then sodium 

metaaluminate is formed. 

Na,CO, + H20 ) 2NaOH + CO2 
2NaOH + 2Al + 6HzO ) 2Na[Al(OH)4l + 3H2 

Substituting values from equations (i) and (ii) into 

(iii) , we get 

14. (b): 502 and N02 after reaction with water convert 

into acids. Acids come down from the atmosphere 

in the form of H 2S04 and HN03. 

4a2 P , 
4 PI I 

- - => 
I 

-- => 
PI I ---

15. (b ) : , 

9 9 P2 36 
3-Ethyl-4-methylhexane 

------------------------------------------------------------------------------------------------

Why Ice Floats in water? 

A substance floats if it is less dense, or has less mass 
per unit volume than other components in a mixture. For 
example, if you toss a handful of rocks inlo a bucket of 
water, the rocks, which are dense compared to the water, 
will sink. The water, which is less dense than the rocks. 
will float. Basical ly, the rocks push the water out of the 
way, or displace it. For an object to be able to float, it 
has to displace a weight of fluid equal to its own weight. 
Ice is less denser than water, therefore it floats on water. 
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Why Do We Put Salt on Icy Roads? 

This is due to colligative properties, specifically freezing 

point depression. When dissolving a salt, such as NaCi, 

in water, we can make its melting point go down from 

aoc all the way to -20 0(, or lower. This way, water will 

stay in liquid form even at aoc temperatures, getting 

rid of ice on the roads. 

. " 

Why do Food tastes bland when we have cold? 

Tongue is just a tasting organ that sense salty, 
bitter, sweet or sour tastes. 
We have olfactory receptors located in our nose. 
During our nasal obstruction, those receptors 
get blocked and our brain doesn't receive 
the signal of sme ll of food. Thus, we don't 
appreciate food flavor completely. 



ThiS spec ial ly designed column enables students to self analyse their extent of understanding of specified chapters. Give yourself four marks for 

correct answer and deduct one mark for wrong a nw,,'er. Self check table given at the end will help you to check your readiness. 

Total Marks: 120 PRACTICE PAPER Time Taken : 60 Min. 

NEET 
Only One Option Correct Type 

1. Consider two elements with atomic number 37 and 

53, the bond between their atoms is 
(a) covalent (b) ionic 

(c) coordinate (d) metallic. 

2. Which one is incorrect statement for the second 

law of thermodynamics? 

(a) It is impossible for a cyclic process to transfer 

heat from a system at a lower temperature to 

one at a higher temperature without converting 
some work to heat. 

(b) It is impossible to convert heat completely into 

equivalent amount of work without producing 

changes elsewhere. 
(c) Every perfect machine working reversibly 

between the same temperatures of source and 
sink has the same efficiency whatever be the 

nature of the substance used. 
(d) Heat engines can be made 100% efficient. 

3. Vitamin C (ascorbic acid) contains 40.92% C, 4.58% H 

and 54.50% of ° by mass. If molecular weight of 
ascorbic acid is 176 g mol-I, what is the molecular 

formula? 

(a) C3H,03 
(c) C6H 80 6 

Cb) C4H,o 
(d) C3H40 3 

4. When KMn04 acts as an oxidising agent and 

ultimately forms MnO~-, MnO" Mn,03' and Mn'+ 

then the number of electrons transferred in each 

case respectively is 
Ca) 4,3, 1,5 

(c) 1,3,4,5 

(b) 1,5,3,7 

Cd) 3,5,7,1 

5. At 20°C, the Ag + ion concentration in a saturated 

solution of Ag,Cr04 is 1.5 x 10-4 moUL. At 20°C, 

the solubility product of Ag,Cr04 would be 
(a) 3.3750 x 10-1

' (b) 1.6875 x 10-10 

Cc) 1.6875 X 10- 12 Cd) 1.6875 x 10- 11 

6. A compound X on heating gives a colourless gas 

which is not supporter of combustion. The residue 
is dissolved in water and excess of CO, is passed 

through it. Compound Y is formed, which is 

recovered in the solid form. Y on gentle heating 

gives back X. The compound X can be 

Ca) CaC03 (b) NaN03 
Cc) CaS04·2H,O (d) K,C03 

7. The right order of the solubility of sulphates of 

alkaline earth metals in water is 

(a) Be > Ca > Mg > Ba > Sr 

Cb) Mg > Be > Ba > Ca > Sr 

(c) Be>Mg>Ca>Sr>Ba 

(d) Mg > Ca > Ba > Be > Sr 

8. Borax on heating strongly above its melting 

point melts to a liquid which then solidifies to a 

transparent mass commonly known as borax bead. 

The transparent glassy mass consists of 
Ca) mixture of sodium metaborate and boric 

anhydride 

Cb) boric anhydride 

(c) sodium metaborate 

(d) sodium pyroborate. 

9. Energy of an electron in hydrogen atom is given 
13.6 

by E = 2 eV. Which one of the following 
n 

statements is true if n is changed from 1 to 3? 

CHEMISTRY TODAY I MAY'" 



Energy will 
(a) decrease three times 
(b) increase three times 
(c) increase nine times 
(d) decrease nine times. 

10. For one mole of a 
van der Waals gas 
when b ~ a and 
T ~ 300 K, the PV 
vs l/V plot is shown 
below. The value of 
the van der Waals 
constant a (atm 
litre2 mor2) is 
(a) 1.0 (b) 4.5 

(Gr.lph not to scale) 
.-. 24.6 - ' . , . . 
o 23.1 ". 
E 
E 

21.6 ..... ----
• 

~ 

~ 20.1 ' --'--'-'-~"-' : 
.~ '. c ' . • • ;::.. '. - ' . 

(c) 1.5 

• • 
• • 
• • 

o 2.0 3.0 

..1 (mollilre- 1) 
V 

(d) 3.0 

11. Which of the following compounds cannot be 
prepared by Kolbe's electrolytic method? 
(a) Ethane (b) Butane 
(c) Propane (d) None of these. 

12. Which of the following organic compounds will 
give blood red colour when ferric chloride solution 
is added to the Lassaignes extract? 
(a) Urea (b) Aniline 
(c) Thiourea (d) 2-Mercaptoethanol 

Assertion & Reason Type 

Directions : In the following questions, a statement of 
assertion is followed by a statement of reason. Mark the 
correct choice as : 
(a) If both assertion and reason are true and reason is the 

correct explanation of assertion. 
(b) If both assertion and reason are true but reason is not 

the correct explanation of assertion. 
(c) If assertion is true but reason is false. 
(d) If both assertion and reason are false. 

13. Assertion : Greenhouse effect was observed in 
houses used to grow plants and these are made up 
of transparent glass. 
Reason: Greenhouse name has been given because 
glass houses are made of green glass. 

14. Assertion: Nitrogen (28 parts) forms five stable 
oxides with oxygen containing 16, 32, 48, 64 and 
80 parts respectively. This data illustrates the law of 
multiple proportions. 
Reason: According to law of multiple proportions, 
the relative amounts of an element combining with 
some fixed amount of a second element in a series 
of compounds are in the ratios of simple whole 
numbers. 
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15. Assertion: Ethane, ethene and ethyne follow the 
order of their acidic behaviour as : 
Ethyne > Ethene > Ethane 
Reason: Hydrogen atoms in ethyne are attached to 
the sp-hybridised carbon atoms whereas they are 

attached to sp'-hybridised carbon atoms in ethene 
and Sp3 -hybridised carbon atoms in ethane. 

lEE MAIN I lEE ADVANCED 

Only One Option Correct Type 

16. Which of the following is not correct? 
(a) van der Waals' radius of fluorine is less than 

oxygen. 
(b) van der Waals' radius of nitrogen is more than 

fluorine. 

(c) van der Waals' radius of oxygen is less than 
nitrogen. 

(d) van der Waals' radius of nitrogen is less than 

oxygen. 

17. An acid solution has a pH ~ 6. It is diluted 100 

times, the pH of the resultant solution would be 
(a) 5.95 (b) 6.95 (c) 7 (d) 8 

18. Which of the following compound on ozonolysis 
gives methyl glyoxal and glyoxal only? 
(a) o-Xylene (b) p-Xylene, m-Xylene 

(c) Ethyl benzene. (d) None of these. 

19. Photochemical oxidants such as PAN are formed 
(a) by action of nitrogen oxides on hydrocarbons 

in presence of sunlight 
(b) by action of carbon dioxide on hydrocarbons in 

presence of sunlight 

(c) by action of hydrogen sulphide on hydrocarbons 
in presence of sunlight 

(d) none of these. 

More than One Options CorrectType 

20. Which of the following statements about paper 

chromatography are incorrect? 
(a) Moving phase is liquid and stationary phase is 

solid. 

(b) Moving phase is liquid and stationary phase is 
liquid. 

(c) Moving phase is solid and stationary phase is 
solid. 

(d) Moving phase is solid and stationary phase is 
liquid. 



21. Hydrogen bonding is responsible for which of the 

following phenomena? 

(a) Ice floats on water. 

(b) Higher Lewis basicity of primary amines than 

tertiary amines in aqueous solutions. 

(c) Formic acid is more acidic than acetic acid. 

(d) Dimerisation of acetic acid in benzene. 

22. Which of the following statements are correct? 

(a) Heat like work is a way of transferring energy. 

(b) Heat is not a property of the system. whereas 

the temperature is a property of the system. 

(c) Heat is manifested only at the boundary of the 

system and surroundings. 

(d) None of the above. 

23. Which of the following are 0, p·directing groups? 

(a) Toluene (b) Aniline 

(c) Nitrobenzene (d) Benzaldehyde 

Integer I Numerical Value Type 

24. Amongst the following, the total number of 

compounds which can be purified by sublimation 

is sodium chloride, naphthalene, camphor, 

anthracene, iodine, benzoic acid. 

25. The number of 71 bonds in mesitylene is ____ . 

26. A dust particle having mass equal to 10-11 g, 

diameter 10-4 em and velocity 10-4 em S-I. If the 

error in measurement of velocity is 0.1 % then the 

uncertainty in its position is ___ . 

Comprehension Type 

The atomic mass of an atom (element) is not its actual 

mass. It is relative mass as compared with an atom 
of carbon taken as 12. It is expressed in amu (u). The 

actual mass of an atom means its mass in grams which 
is obtained by dividing the atomic mass of the element 

by Avogadro's number (6.022 x 1023
) because one gram 

atom contains Avogadro's number of atoms. 

27. Which of the following has maximum mass? 

(a) 0.1 moles of ammonia. 

(b) 1120 cc of carbon dioxide 

(c) 0.1 g atoms of carbon. 

(d) 6.022 x 1022 molecules ofH2 gas. 

28. 5.6 L of a gas at NTP are found to have a mass of 

11 g. The molecular mass of the gas is 

(a) 36 (b) 48 (c) 40 (d) 44 

Matrix Match Type 

29. Match the List I with List II and select the correct 

answer using the codes given below the lists: 

List I List II 
(Hydride) (Types of hydride) 

P. BeH2 
Q. AsH3 

R. B2H6 

S. LaH3 

P 
(a) 4 
(b) 4 

(c) 1 

(d) 3 

Q 

3 

1 

2 

2 

R 

1 

3 

4 

4 

1. Polynuclear 

2. Interstitial 

3. Covalent 

4. Polymeric 

S 

2 

2 

3 

1 

30. Match the list I with list II and select the correct 

answer using the code given below the lists. 

List I List II 

P. CH
3
CH2Br a'<. ~OH ) 

Q. C6H14 :3K ) 

R. BrCH2CH2Br Zn ) 

P Q R 
(a) 1 2 3 
(b) 3 1 2 

(c) 3 4 1 

(d) 4 1 3 

S 

4 

4 

2 

2 

1. Dehalogenation 

2. Dehydration 

3. Dehydrohalo

genation 

4. Pyrolysis 

~~ 

Keys are published in this issue. Sea rch now! <ill 
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74~60%;:J SATISFACTORY! You need to score more next time. 

I < 60% i NOT SATISFACTORY! Revise thoroughly and strengthen your concepts. 
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Class 
XII 

with exclusive and brain storming MCQs 
Practicing these MCOs help to strengthen your concepts and give you extra edge in your NEET preparation 

1. Select the one that is likely to show anisotropy. 

(a) Paper (b) Wood 
(c) Glass (d) Barium chloride 

2. The IUPAC name ofthe compound shown below is 

3. 

Cl 

Br 

(a) I -bromo-3-chlorocyclohexene 
(b) 2-bromo-6-chlorocyclohex-l-ene 
(c) 6-bromo-2-chlorocyclohexene 

(d) 3-bromo-l-chlorocyclohexene 

Products formed when anisole reacts with hydroiodic 
acid at 373 K is 

(a) iodobenzene and methanol 
(b) phenol and methyl iodide 

(c) aniline and methyl iodide 

(d) phenol and methanol. 

4. Calculate the freezing point of an aqueous solution 

of a non-electrolyte having an osmotic pressure of 

2.0 atm at 300 K. Kf~ 1.86 K kg mor l
, R ~ 0.0821 L 

K- I I- I atm rna. 
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5. 

6. 

7. 

8. 

9. 

(a) - 0.153 K 

(c) - 0.100 K 

(b) - 0.220 K 

(d) - 0.300 K 

Which one of the follOwing gas is liberated when 

ethyl alcohol is heated with methyl magnesium 

iodide? 

(a) Methane 

(c) Carbondioxide 

(b) Ethane 

(d) Propane 

Formic acid and acetic acid can be distinguished by 

(a) Baeyer's reagent (b) Tollens' reagent 

(c) litmus paper (d) sodium bicarbonate. 

Zinc on reacting with cold, dil. HN03, gives 

(a) ZnN03 (b) NH4N03 

(c) NO, (d) NO 

PHBV is an example of 

(a) polysaccharide 

(c) polyamide 

(b) polyol 

(d) polyester. 

In the reaction, 

NO, NH, 

x ) 

NO, 



X is 

(a) (NH')2S (b) Zn/NaOH 
(c) Zn/NH4CI, H20 (d) Na,AsO,/NaOH 

10. The expression for 3/4th life of a first order reaction 
• 
IS 

(a) 

(c) 

1.100 

K 
1.386 

K 

2.139 
(b) 

K 

(d) 2.00 
K 

II. For carbylamine reaction, we need alcoholic KOH 
and 
(a) any primary amine and chloroform 
(b) aromatic primary amine and chloroform 
(c) aliphatic primary amine and chloroform 
(d) any amine and chloroform. 

12. The emf of the three galvanic cells are represented 

by E" E2 and E,. 
I. Zn I Zn2

+ (l M) II Cu2
+ (I M) I Cu 

II. Zn I Zn2
+ (0.1 M) II Cu2

+ (l M) I Cu 
III. Zn I Zn2

+ (1 M) II Cu2
+ (0.1 M) I Cu 

Which of the following is true? 

(a) EI>~>~ ~) ~>~>EI 
(c) ~>EI>~ (d) ~>EI>~ 

13. Which of the following pairs give positive Tolleni 

test? 

(a) Glucose, Sucrose (b) Glucose, Fructose 

(c) Hexanal, Acetophenone 

(d) Fructose, Sucrose 

14. The resistance of a 0.01 N solution of an electrolyte 
was found to 210 ohm at 298 K using a conductivity 
cell with a cell constant of 0.88 cm- I. Calculate 

specific conductance and equivalent conductance 
of solution. 
(a) 300 mho cm2eq-1 
(c) 233 mho cm2eq-1 

(b) 9 h 2-1 41 m 0 cm eq 
(d) 290 mho cm2eq-1 

IS. Which of the following gives oximes with 

acetaldehyde? 
(a) H2NNH2 

(c) H 2NOH 

1. (d) 

2. (d): 

(b) 2,4-DNP 

(d) H 2NNHCONH2 

SOLUTIONS 

CI 

'-./"'-... Br 
3-Bromo- I-chlorocydohexene 

3. 

4. 

5. 

6. 

7. 

8. 

(b) : OCH3 OH 

373K ) /" I 

" 
Anisole Phenol Methyl iodide 

Protonation of anisole gives methyl phenyl 

oxonium ion, C
6HS- 0- CH

3
- In this ion, the 

i-r 
bond between 0- CH, is weaker than the bond 

between 0- C6H, which has partial double bond 
character due to resonance between the lone pair 
of electrons on the O -atom and the sp2-hybridised 
carbon atom of the phenyl group. Therefore, attack 
by ]- ion breaks the weaker a - CH3 bond by 
forming methyl iodide and phenol. 

(a) : We know that, 11 = CRT 

or C = 11 = 2.0 = 0.0812 mol L- I 

RT 0.0821 X 300 

Since density of water can be taken as 1.0 g cm -', 
Molarity of the aq. solution = Molality 
0.0812 mol L- I = 0.0812 mol kg-I 

Now depression in freezing point, I'l. Tf is given by 
I'l.Tf = Kf x m = 1.86 x 0.0812 = 0.153 K 
:. Freezing point = - 0.153 K 

CH}MgBr 
(a) : CH3CH,oH ) 

CH,CH20MgBr + CH, 

(b): Formic acid has (aldehyde group). It reduces 
Tollens' reagent to silver mirror like other 
aldehydes. 

(b): 4Zn + 10HN03--'.» 4Zn(N03), + NH,N03 

(dilute) 

OH 
I 

(d) : CH" CH- CH2-COOH + 

3-Hydroxybutanoic acid 

OH 
I 

CH" CH,- CH- CH2- COOH ~ 
3-Hydroxypentanoic acid 

+ 3H20 

O-CH-CH2- C-O- CH-CH 2- C 
I II I II 
CH 3 a CH 2CH3 0 " 

PHBV 

9. (a) : Reduction of m-dinitrobenzene with sodium 
or ammonium sulphide gives m-nitroaniline. 

3 a . th 10. (c) : Putting x = - a and a - x = - In e 
4 4 

CHEMISTRY TODAY I MAY '" 



integrated equation of first order, we get 

2.303 a 2.303 I 1.386 
13/4 = k log a _ 3a / 4 k og4 = ---;-k-

11. (a): In carbylamine reaction, primary amines on 
heating with chloroform in presence of alcoholic 
KOH form isocyanide. It is used to distinguish I ' 
amines from 2° and 3° amines. 
R - NH, + CHCI3 + 3KOH ) RNC + 3KCI + 3H,o 

(ale.) 

, RT I [Zn2+] 
12. (d): Beel! = Beel! - nF n [Cu2+] 

[Zn2+] 
In first case, 2+ = 1 thus, E celJ = E Ocell 

[Cu ] 

d 
[Zn2+] 0.1 

In secon case, -'-,"": 
[Cu2+] I 

• 
• • 

0.0591
1 

- 1 _ E' 0.0591 
E cell =Eocel l - aglO - cell +---

n n 

[Zn2+] I 
In third case, 2+ - = 10 

[Cu 1 0.1 

E B' 0.05911 EO 0.0591 
cell= cell - aglO= cell ----• 

• • 
n n 

Therefore, E2 > B, > B,. 

13. (b) 

14. (b): Given, for 0.01 N solution R = 210 Q 

C 0 - 1 - = .88cm 
a 
SpeCific conductance 

I R 
K =_ x_ • 

• • 

I Ra 
- 3 1 

K = x 0.88 = 4.19 x 10 mho cm-
210 

K X 1000 
A eq = N 

4.19 X 10- 3 x 1000 

0.01 
= 419 mho em' eq- ' 

NH20H 
15. (c): R_ CHO---7) RCH= N_ OH 

CH,CHO + NH,OH 
(Oxime) 

) 

CH,CH= N- OH + H20 
(Acctaldoxime) 

. . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............................................................................................................................. . . . . . . . . . . . . . . . . . . . . . . .. . ................................ . 

Scientist of the Month 
Early 1118 and Education 
Erich Armand Arthur Joseph Huckel was 
a German physicist and physical chemist. 
Huckel was born in the Charlottenburg 
suburb of Berlin. He studied physics and 
mathematics from 1914 to 1921 at the 
University of G6ningen. 
On receiving his doctorate, he became 
an assistant at G6ttingen, but soon 
became an assistant to Peter Debye at 
Zurich. It was there that he and Debye 
developed their theory (the Debye
HOckel theory, in 1923) of electrolytic 
solutions, elucidating the behavior of 

Erich Armand Arthur 

Joseph Huckel 
(9 August, 1896 - 16 February, 1980) 

strong electrolytes by considering interionic forces, in order to account for 
their electrical conductivity and their thermodynamic activity coefficients. 
After spending 1928 and 1929 in England and Denmark, working briefly 
with Niels Bohr, Huckel joined the facu lty of the Technische Hochschule in 
Stuttgart, In 1935, he moved to Phillips University in Marburg, where he 
finally was named Full Professor a year before his retirement 1961. He was 
a member of the International Academy of Quantum Molecular Science. 

Contributions 
He is known for two major contributions: 
• The Debye-Huckel theory of electrolytic solutions. 
• The Huckel method of approximate molecular orbital (MO) 

calculations on 7t-electron systems. 
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Erich Armand Arthur Joseph Huckel 

In 1930 he proposed a a/7t separation theory to explain the restricted 
rotation of alkenes (compounds containing a C:( double bond). This 

model extended a 1929 interpretation of the bonding in triplet oxygen 
by Lennard-Jones. According to Hucke!, only the ethene a-bond is axially 
symmetric about the C-C axis, but the 1t-bond is not this restricts rotation. 
In 1931 he generalized his analysis by formulating both valence bond 
(VB) and molecular orbital (MO) descriptions of benzene and other 

cydoconjugated hydrocarbons. Although undeniably a cornerstone of 

organic chemistry, Huckel's concepts were undeservedly unrecognized for 

two decades. His lack of communication skills contributed. 
The famous HucKel 4n + 2 rule for determining whether ring molecules 
composed of (=( bonds would show aromatic properties was first stated 

clearly by Doering in a 1951 article on tropolone. 
In 1936, Huckel developed the theory of m-conjugated biradicals (non
Kekule molecules). The first example, known as the Schlenk-Brauns 

hydrocarbon, had been discovered in the same year. 
In 1937 Huckel refined his MO theory of pi-electrons in unsaturated 
organic molecules. This is still used occasionally as an approximation, 

though the more precise PPP Pariser-Parr-Pople method succeeded it 
in 1953. "Extended HOckel MO theory" (EHD applies to both sigma and 
pi-electrons, and has its origins in work by William Lipscomb and Roald 

Hoffmann for nonplanar molecules in 1962. 

Award 

1965 Otto Hahn Prize for Chemistry and Physics. 
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Practice questions for CBSE Exams as per the reduced syllabus, latest pattern 

and marking scheme issued by CBSE for the academic session 2020-21. 

Practice Paper 2021 Time Allowed: 3 hours 
Maximum Marks: 70 

General Instructions: Read the following instructions carefully. 

(a) There are 33 questions in this question paper. All questions are compulsory. 

(b) Section A : Q. No. I to 16 are objective type questions. Q. No.1 and 2 are passage based questions carrying 4 marks 
each while Q. No.3 to 16 carry 1 mark each. 

(c) Section B: Q. No. 17 to 25 are short answer questions and carry 2 marks each. 

(d) Section C : Q. No. 26 to 30 are short answer questions and carry 3 marks each. 

(e) Section D: Q. No. 31 to 33 are long answer questions carrying 5 marks each. 

(f) There is no overall choice. However, internal choices have been provided. 

(g) Use of calculators and log tables is not permitted. 

SECTION-A (OBJECTIVE TYPE) 

1. Read the passage given below and answer the 
following questions: 
Whenever a mixture of gases is allowed to come in 
contact with a particular adsorbent under the same 
conditions the more strong adsorbable adsorbate is 
adsorbed to greater extent irrespective of its amount 
present, e.g., H20 is adsorbed to more extent on 
silica gel than N, and 0,. This shows that some 
adsorbates are preferentially adsorbed. It is also 
observed that preferentially adsorbable adsorbents 
can displace a weakly adsorbed substance from the 
surface of an adsorbent. 
The following questions are multiple choice 
questions. Choose the most appropriate answer. 

(i) Which of the following is not an adsorbent? 
(a) Carbon (b) Polymers and resins 
(c) Clay (d) Dry sponge 

(ii) Which of the following can adsorb larger volume of 

hydrogen gas? 
(a) Finely divided nickel 

(b) Colloidal solution of palladium 

(c) Finely divided platinum 

(d) Colloidal Fe(OH), 

(iii) Which relation represents Freundlich adsorption 

isotherm? 
(a) xlm = kP at low pressure 

(b) xl m = k at high pressure 

(c) log xlm = log k + l in log P 
(d) All of the above. 

(iv) Which among the following statement is false? 
(a) The adsorption may be monolayered or 

multilayered. 

(b) Particle size of adsorbent will not affect the 

amount of adsorption. 
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Cc) Increase of pressure, increases amount of 

adsorption. 

Cd) Increase of temperature may decrease the 

amount of adsorption. 

OR 

A solid acts as an adsorbent because it has 

Ca) a definite shape 

Cb) small pores in it 

Cc) unsaturated valencies 

Cd) high lattice energy 

2. Read the passage given below and answer the 

following questions: 

Phenols are less acidic than carbonic acid and 

carboxylic acids and hence do not decompose 

NaHC03 evolVing CO2, However, some derivative 

of phenols which are stronger acids than carbonic 

acid, can decompose NaHC03. The presence of 

electron-withdrawing group in the benzene ring 

increases the acidic strength while that of e1ectron

donating group decreases the acidic strength of 

phenols. The relative acidic strength of 0 - , m- and 

p-substituted phenols, however, depends upon a 

combination of inductive and resonance effect of 

the substituent. 

In these questions CQ. No. i-iv), a statement 

of assertion followed by a statement of reason 

is given. Choose the correct answer out of the 

following choice. 

Ca) Assertion and reason both are correct 

statements and reason is correct explanation 

for assertion. 
Cb) Assertion and reason both are correct 

statements but reason is not correct explanation 

for assertion. 
(c) Assertion is correct statement but reason is 

wrong statement. 
Cd) Assertion is wrong statement but reason is 

correct statement. 

Ci) Assertion: Phenol decomposes NaHC03 solution 

to evolve CO2 gas. 

Reason: Picric acid is 2,4,6-trinitrophenol. 

Cti) Assertion : Phenols react with active metals like 

sodium to form sodium phenoxide and H2• 

Reason: Phenols are weaker acids than alcohols. 
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OR 

Assertion: Phenol is less acidic than p-nitrophenol. 

Reason : Phenoxide ion is more stable than 
p-nitrophenoxide ion. 

Ciii)Assertion : The boiling point of p -nitrophenol is 

greater than phenol. 
Reason : More the dipole interactions, more is 
bOiling point. 

Civ) Assertion : o-Nitrophenol is less acidic than 
p -nitrophenol. 
Reason: The hydrogen of - OH is tightly bonded 
with - N02 by means of intramolecular hydrogen 
bonding in o-nitrophenol. 

Following questions CQ. No.3-II) are multiple choice 
questions carrying 1 mark each: 

3. Which of the follOwing statements is not correct? 

Ca) Bond energy of F2 > CI2 
Cb) Electronegativity of F > Cl 
Cc) F is more oxidising than CI 
Cd) Electron affinity of CI > F 

OR 

The increase in boiling points of the noble gases 
from He to Xe is due to 
Ca) decrease in ionization enthalpy 
(b) increase in polarization 

Cc) increase in atomic volume 
Cd) increase in electron gain enthalpy. 

4. Two electrochemical cells, Zn I Zn2+ II Cu2+ I Cu 
and Fe I Fe'+ II Cu2+ I Cu are connected in series. 
What will be the net e.m.f. of the cell at 25' 0 
Given: E' ofZn2+ I Zn = - 0.76 V, 
Cu2+ I Cu = +0.34 V, Fe2+ I Fe = -0.41 V 
Ca) +1.85 V (b) - 1.85 V 
Cc) +0.83 V (d) -0.83 V 

el, 
5. CH3CH2CH2CH3 I .. ) A + B 

(Monochlorination products) 

The approximate ratio of percentage yields of A and 
B formed in the above reaction is 
Ca) 50: 50 Cb) 28: 72 (c) 45: 55 Cd) 60: 40 

OR 

Which of the following does not form Grignard 
reagent? 

Ca) CH3F 
Cc) CH3Br 

Cb) CH3CI 

Cd) CH3! 



6. In DNA, the complementary bases are 
(a) adenine and guanine; thymine and cytosine 
(b) uracil and adenine; cytosine and guanine 
(c) adenine and thymine; guanine and cytosine 

(d) adenine and thymine; guanine and uracil. 

7. Which of the following does not show positive 
deviation from Raoult's law? 
(a) Benzene-chloroform 
(b) Benzene-acetone 
(c) Benzene·ethanol 

(d) Benzene·carbon tetrachloride 

8. The oxidation state of Ag in Tollens' reagent is 
(a) 0 (b) +1 (c) +2 (d) +1.5 

OR 

Which of the following is not the characteristic 
property of interstitial compounds? 
(a) They have high melting points in comparison 

to pure metals. 
(b) They are very hard. 
(c) They retain metallic conductivity. 
(d) They are chemically very reactive. 

9. A peptide made up of n number of amino acids 

contains how many peptide linkages? 
(a) n (b) n + 1 (c) 2n - 1 (d) n - 1 

10. Which one of the following statements is false? 
(a) Raoul!'s law states that the vapour pressure of 

a component over a binary solution of volatile 
liquids is directly proportional to its mole 

fraction. 
(b) Two sucrose solutions of the same molality 

prepared in different solvents will have the 

same depression of freeZing point. 
(c) The correct order of osmotic pressures of 

0.01 M solution of each compound is 

BaCl, > KCl > CH3COOH > glucose. 
(d) In the equation of osmotic pressure, 1t = MRT, 

M is the molarity of the solution. 

11. Benzoic acid on reaction with thionyl chloride gives 
(a) o-chlorobenzoic acid (b) benzaldehyde 

(c) acetophenone (d) benzoyl chloride. 

OR 

MeO - 10 }- CHO + (X) 
/ ~ 

,-CH =CHCOOH 

The compound X is 
(a) CH3COOH 
(c) (CH3CO), O 

(b) BrCH, COOH 
(d) OHC- COOH 

In the following questions (Q. No. 12 - 16) a statement 

of assertion followed by a statement of reason is 

given. Choose the correct answer out of the following 
choices. 
(a) Assertion and reason both are correct statements 

and reason is correct explanation for assertion. 
(b) Assertion and reason both are correct statements 

but reason is not correct explanation for assertion. 

(c) Assertion is correct statement but reason is wrong 

statement. 
Cd) Assertion is wrong statement but reason is correct 

statement. 

12. Assertion: In NaCI crystal, each Na + ion is touching 

six Cl- ions but these CI- ions do not touch each 

other. 

Reason: The radius ratio rN,./rCl- is greater than 
0.414 required for exact fitting. 

13. Assertion : Alkyl cyanide can be prepared by 
carbylamine reaction. 

Reason: Ethylamine when heated with chloroform 
in presence of alcoholic KOH, ethyl cyanide is 

formed. 

OR 

Assertion : Aniline does not undergo Friedel

Crafts reaction. 
Reason: -NH2 group of aniline reacts with AICI3. 

14. Assertion: The oxygen of - OH group in alcohols 
is attached to Sp3 hybridised carbon atom. 

Reason: The bond angle in alcohols C -f(j"\- H is 
109°28: 

15. Assertion: The ligands nitro and nitrito are called 
ambidentate ligands. 

Reason: These ligands give linkage isomers. 

16. Assertion: Transition metals are good catalysts. 
Reason: V 20 , or Pt is used in the preparation of 

H2S04 by Contact process. 

SECTION-B 

The following questions, Q. No. 17 - 25 are short 
answer type and carry 2 marks each. 

17. Why are alkyl halides generally not prepared in the 
laboratory by free radical halogenation of alkanes? 

CHEMISTRY TODAY I MAY '" 



18. Write reactions and conditions for the following 
• converSIOns: 

(i) 2-Propanone into 2-methyl.2-propanol 

(ii) n·Propyl alcohol into n·hexane. 

OR 

(i) Which is stronger acid, phenol or cresol? Why? 

(ii) Give chemical tests to distinguish between the 

compounds in each of the following pairs: 

(a) Phenol and benzyl alcohol 

(b) Butan-2-01 and 2-methylpropan-2-01 

19. (i) What type of non-stoichiometric point defect is 

responsible for the pink colour of LiC!? 

(ii) What type of stoichiometric defect is shown by 

NaCl? 

20. Account for the following: 

(i) H,S has lower boiling point than H,o. 

(ii) Reducing character decreases from SO, to 

TeO,. 

OR 

How is XeO, obtained? Write the related chemical 

equations. Draw the structure of XeO,. 

21. A reaction is of second order with respect to its 

reactant. How will its reaction rate be affected if 

the concentration of the reactant is (i) doubled (ii) 

reduced to half? 

22. Express clearly what do you understand by ' rate 

expression' and 'rate constant' of a reaction. 

23. Name the following coordination compounds and 

draw their structures: 

(i) [CoCI,(en),]Cl 

(ii) [Pt(NH,),CI(N02)] (At. No. Co = 27, Pt = 78) 

OR 

[Fe(H,O)61'+ is strongly paramagnetic whereas 

[Fe(CN)6]'- is weakly paramagnetic. Explain. 

(At. no. Fe = 26J 

24. State Henry's law and mention two of its important 

applications. 

25. The following reaction gives two products. Write 

the structures of the products. 

C H CH CHCIC H ale. KOH 
652 65 Heat) 

Which isomerism is shown by the products? 
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Q. No. 26 - 30 are short answer type II carrying 

3 marks each. 

26. (i) tert-Butylamine cannot be prepared by the 

action of ammonia on tert-butylbromide. 
Why? 

(ii) Why is an amide more acidic than amine? 

27. Aluminium crystallises in a cubic close-packed 
structure. Radius of atom in the metal is 125 pm. 

(i) What is the length of the side of the unit cell? 

(ii) How many unit cells are there in 1 em' of 

aluminium? 

OR 

Silver crystallises with face-centred cubic unit 

cell. Each side of this unit cell has a length of 

409 pm. What is the radius of silver atom? Assume 

the atoms just touch each other on the diagonal 

across the face of the unit cell. 

28. (i) Why is H, O a liquid and H,S a gas? 

(ii) Why is H,S less acidic than H, Te? 

29. How would you account for the following: 

(i) Of the d' species Cr'+ is strongly reduCing while 

Mn'+ is strongly oxidising. 

(ii) Cobalt (II) is stable in aqueous solution but in 

the presence of complexing reagents it is easily 

oxidised. 

(iii)The d' configuration is very unstable in ions. 

OR 

For M2+ I M and M' + I M2+ systems the EO values for 

some metals are as follows: 
Cr'+ ICr = - 0.9 V Cr' + ICr2

+ = - 0.4 V 

Mn2+/Mn = - 1.2 V Mn'+/Mn2+ = + 1.5 V 

Fe'+ IFe = - 0.4 V Fe' + IFe'+ = + 0.8 V 

Use this data to comment upon: 

(i) the stability ofFe3+ in acid solution as compared 

to that of Cr' + or Mn' + and 

(ii) the ease with which iron can be oxidised 

as compared to a similar process for either 

chromium or manganese metal. 

30. Differentiate between the following: 

(i) Amylose and Amylopectin 

(ii) Peptide linkage and Glycosidic linkage 

(ili) Fibrous proteins and Globular proteins. 
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Q. No. 31 - 33 are long answer type carrying 5 marks 
each. 

31. (i) Calculate e.mJ and tlG for the following cell 

MgI,) I Mg'+ (0.001 M) II Cu2+ (0.0001 M) I CUI') 
, 0 

E 2+ =-2·37V,E 2+ =+0.34 V 
(Mg I M g) (Cu ICu ) 

(ii) Give reason: 
Conductivity of CH,COOH decreases on 
dilution. 

OR 

(i) The EO values in respect of electrodes of 
chromium (2 = 24), manganese (2 = 25) and 
iron (2 = 26) are: 
Cr'+ ICr'+ = - 0.4 V ; Mn'+ IMn'+ = + 1.5 V ; 
Fe'+ IFe'+ = 0.8 V. On the basis of the above 

information compare the feasibilities of further 
oxidation of their + 2 oxidation states. 

(ii) Calculate standard electrode potential for the 
half-cell Fe'+ + 3e - , ' Fe from the following 

data: 

Fe'+ + e-, ' Fe'+; E" = 0.77 V 

Fe'+ + 2e- , ' Fe; EO = - 0.44 V 

32. (i) OF. compound is not known. Give reason. 
(ii) Why does ozone act as a powerful oxidising 

agent? 
(iii) Why is the bond dissociation energy of fluorine 

molecule less than that of chlorine molecule? 
(iv) Draw the structure of 0 , molecule. 
(v) Why is N, less reactive at room temperature? 

OR 

(i) Sulphur disappears when boiled with sodium 
sulphite. Why? 

(ii) Why is HF not stored in glass bottles? 
(iii)SF6 is much less reactive than SF4. Why? 
(iv) Oxygen molecule has the formula 0, while 

sulphur is 58' Give reason. 
(v) Why is sulphurous acid acts as a reducing 

agent? 

33. (a) Give a plausible explanation for each one of the 
following: 
(i) There are two - NH2 groups in 

semi carbazide. However, only one such 
group is involved in the formation of 
sernicarbazones. 

(ii) Cyclohexanone forms cyanohydrin in 

good yield but 2,4,6-trimethylcyclo

hexanone does not. 

(b) Write the following conversions in not more 

than two steps: 

(i) Benzaldehdye to a -hydroxyphenylacetic 

acid 

(ii) Bromobenzene to I -phenylethanol 

(iii)Benzaldehyde to benzophenone 

OR 

(a) Write a suitable chemical equation to complete 

each of the following transformations: 

(i) Butan- I -ol to butanoic acid 

(ii) 4-Methylacetophenone to benzene-l,4-

dicarboxylic acid 

(b) Two moles of organic compound 'A ' on 

treatment with a strong base gives two 

compound 'B ' and 'C Compound 'B' on 

dehydrogenation with Cu gives 'A' while 

acidification of 'C' yields carboxylic acid 'D' 

with molecular formula of CH,0 2' Identify 

the compounds A, B, C and D and write all 

chemical reactions involved. 

SOLUTIONS 

1. (i) (d) : sponge is an absorbent. 

(ii) (b) : Colloidal solution of palladium has maximum 

surface area and so, can adsorb larger volume of 

hydrogen gas. 

(iii)(d) (iv) (b) 

OR 

(c) : Solids acts as an adsorbent because of unsaturated 

valencies. 

2. (i) (d) : Phenol is a weaker acid than carbonic acid 

and hence, does not decompose NaHCO, solution to 

evolve CO2 gas. Picric acid is 2,4,6-trinitrophenol. 

(ii) (e) : Due to the +1 effect of alkyl group, the electron 

denSity around oxygen atom increases. This destabilizes 

the alkoxide. Thus, alcohols have negligible tendency 

to form less stable alkoxide ion by releaSing a proton. 

Therefore phenols are stronger acids than alcohols 

because after the release of a proton (H+), the phenoxide 

ion left is resonance stabilized but the alkoxide ion is 

not. 
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OR 

(c) : p-Nitrophenoxide ion is more stable than 

phenoxide ion. Phenol is less acidic than p-nitrophenol 
because NO, is strongly electron withdrawing. 

(iii)(a) 

(iv) (a) : The hydrogen of -OH group is held tightly 

due to intramolecular hydrogen bonding. So, para

nitrophenol is more acidic than its ortho-isomer. 

3. (a): Due to more repulsion between the 
non-bonding electron pairs (2p) of two fluorine atoms 
(due to small size of F-atom) in comparison to non

bonding electron pairs (3p) in chlorine, the bond 

energy ofF2 is less than CI,. 
B.E. (F2) = 158.8 kJ/mol and B.E. (CI,) = 242.6 kJ/mo!. 

OR 

(b) : As the polarisation increases with increasing size 

from He to Xe, induced dipole interactions i.e., van der 
Waals forces of attraction increases and hence the b. pt. 

goes up. 

4. (a) : EMF for the cell, Zn I Zn2+ II Cu2+ I Cu 

= E' eu"/eu - E' ZO"/Zo = + 0.34 - (- 0.76) = 1.10 V 
EMF for the cell, Fe I Fe' + II Cu'+ I Cu 

= E' eu"/eu - E' F,"/F, = + 0.34 - (-0.41 V) = 0.75 V 
Since the two cells are connected in series, therefore. the 

net EMF of the two cells 

= 1.10 + 0.75 = +1.85 V 

S. (b) : The relative ratio of these two isomeric 

chi oro butanes can be easily calculated by knowing 
the number and type of hydrogens (1",2" or 3") to be 
substituted and their relative reactivity which is in the 

order 1 : 3·8 : 5 for chlorination at 298 K. 

CI, -" CH3-CH,-CH,-CHzCJ (A) 
/jJU Relative amount 

CH3 CH2CH2CH3 - No. of equivalent hydrogen w 

(It has 6 primary H and 
4 secondary H atoms) 

~l, CJ 

reactivity 

I/U~ I 
CH3- CH-CH z- CH3 (8) 
Relative amount 
- No. of equivalent hydrogen ~ 

- 4)(3.8 - 15.2 

Total amount = 6 + 15.2 = 21.2 

6 
% of A = -::-:--:- x 100 = 28.3 

21.2 

15.2 
%ofB= .,.'---:- xI00=71.7 

21.2 
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reactivity 

OR 

(a) : The C- F bond energy is maximum in CH, F. 

Thus, methyl fluoride is less reactive and does not form 

Grignard reagent with Mg. 

6. (c): DNA contains two types of nitrogenous bases. 

Purine: Adenine (A) and Guanine (G) 

Pyrimidine: Cytosine (C) and Thymine (T) 

Adenine pairs with thymine (A = T) by two hydrogen 

bonds and guanine with cytosine (G ;: C) by three 

hydrogen bonds. 

7. (a) : Benzene-chloroform shows negative deviation 

from Raoult's law. 

8. (b): Tollens' reagent is [Ag(NH3),r so, oxidation 

state of Ag is + 1. 

OR 

(d) : Interstitial compounds are chemically inert. 

9. (d) 

10. (b) : IHj = Kj x m 

Kj is a characteristic of a particular solvent i.e. , it will be 

different for different solvents. 

11. (d) 

OR 

(c) : X is acetic anhydride. This is an example of Perkin's 

reaction. 

12. (b) : NaCI has face centred cubic structure in which 

each Na + ion is surrounded by 6 cr ions and vice-versa. 

In this octahedral arrangement, coordination number 

of both Na + and cr is 6 for which radius ratio lies 

between 0.414 and 0.732. This radius ratio does not 

allow Cl- ions to touch each other. 

13. (d) : When primary amines are heated with 

chloroform in the presence of alcoholic KOH, 

isocyanides are formed. This reaction is known as 

carbylamine reaction, e.g., ethylamine gives ethyl 

isocyanide on treatment with CHCI, and alcoholic 

KOH. 

C,H, - NI-I , + CI-I CI,+ 3KOH(alc) - ) 
Ethylamine Chlorofonn 

(a) 

C,H, - N ~ C + 3KCI + 31-1 ,0 
Ethyl isocyanide 

OR 



14. (c) : The bond angle c..LQ\- H in alcohols is 

slightly less than the tetrahedral angle \09°28'. It is due 

to the repulsion between the unshared electron pairs of 

oxygen. 

15. (a) : When a monodentate ligand has two possible 

donor atoms and attached in two ways to the central 

metal atom then that ligand is called ambidentate 
ligand. This leads to linkage isomerism. 

16. (b) : Due to large surface area and variable 

valencies, transition metals form intermediate activated 

complexes easily, hence they are used as good catalysts. 

17. Free radical halogenation of alkanes is not a suitable 

method to obtain an alkyl halide because: 
(i) it gives a mixture of isomeric monohalogenated 

products whose boiling points are so close that their 

separation is difficult. 

(ii) polyhalogenation may also occur making the 
product mixture more complex and hence, difficult to 

separate. 

18. (i) 2-propanone is treated With Grigand reagent, 

CH, MgBr and the product hydrolysed. 

° OMgBr 
II I 

H,C-C-CH, + CH, MgBr---7) H,C-C-CH, 

tH, 2-Propanone 

CH, 

H'/H,o H C b OH M < OH ) , -- +gB 

tH, r 

2-Methyl -2-propanol 

(ti) CH, CH, CH20H + PCl, ---7) CH, CH2CH, CI + 

" -Propyl alcohol POCI, + HCI 
Dry 

2CH, CH,CH, CI + 2Na ether) 

l-Chloropropane CH, CH2CH2CH2CH2CH3 + HCI 
n-Hexane 

OR 

(i) The methyl group is electron-releasing, therefore, 

cresol, C6Hs(OH)CH3 is a weaker acid as compared to 

phenol, C,H, OH. 

(ti) (a) Phenol (C6H, OH) gives a violet-coloured 

complex compound with neutral FeCI, solution 

whereas benzyl alcohol (C6H, CH,OH) does not. 
(b) Butan-2-01, CH, - CH2 - CH - CH, 

I 
• gIVes 

OH 
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iodoform test, i.e., forms yellow-coloured CHI3 
precipitate with 12 and NaOH whereas 2-methylpropan-

2-01 does not give iodoforrm test. 

19. (i) Metal excess defect is responsible for pink colour 
of LiCI. It is also known as anion vacancy defect. 

(ii) NaCI crystal shows Schottky defect. 

20. (i) H,O H,S 
BOiling point 373 K > 213 K 

The abnormally high boiling point of H20 is due to 
strong intermolecular H-bonding. Since, sulphur has 
much lower electro negativity than oxygen, it does not 
undergo H -bonding. 

(ii) The +6 oxidation state of S is more stable than +4 
therefore, S02 acts as a reducing agent. Further, since 

the stability of +6 oxidation state decreases from 5 to 
Te therefore, the redUCing character of the dioxides 
decreases while their oxidising character increases. 
Thus. Te02 acts as an oxidising agent. 

OR 

XeO, can be obtained by hydrolysis ofXeF 4 and XeF 6' 

6XeF 4 + 12H,O ) 4Xe + 2Xe03 + 24 HF + 302 
XeF6 + 3H,o ) XeO, + 6HF 

o 
Structure: ,? Xe"", 

o II ° 
° 21. Let the concentration of the reactant [A] = a 

Order of reaction = Z 
so rate of reaction = k [A]' = ka' ... (1) 

(i) Given that concentration of the reactant is doubled 
So, [A] = 2a, 
Putting the value in equation (I) we get 
New rate of reaction, R, = k(2a)' = 4ka2 

Hence, rate of reaction will increased to 4 times. 

(ii) Given that concentration of the reactant is reduced 
to half 
So, [A] = (l/Z)a 
Putting the value in equation (I) , we get 
New rate of reaction R2 = k«(I/2)a)' = (I/4)ka' 

Hence, rate of reaction will reduce to 1/4 times. 

22. Rate expression is a way of expressing rate of 
reaction in terms of concentration of reactants, e.g., 
for a general reaction, aA + bE ) cC + dD 

Rate = k[A]" [EV 
Rate constant (k) is equal to the rate of reaction when 
molar concentration of reactant is unity. Its units 
depends upon the order of reaction. 



23. (i) Dichloridobis (ethane-I, 2-diamine)cobalt(III) 

chloride. 

Cl + Cl + 

G
· .. ..... , 

, . 
, ' 

n .' 0 : 

,--",' .. .. .\.L.)n 

C\j ... ?--.., 

. Co ' 

( .. \J __ y 
en CI 
Octahedral OClahedral 

(ii) Diamminechloridonitrito-N-platinum(II) 

H3N" /Cl 

Pt 

H3N/ "-N0 2 

OR 

In presence of CN-, the 3d electrons pair up leaving 

only one unpaired electron, the hybridisation is d2sP' 
forming an inner orbital octahedral complex whereas 

in the presence of H20, 3d electrons do not pair up. 
The hydridisation is sp3 d' forming an outer orbital 

octahedral complex containing five unpaired electrons. 

Hence, it is strongly paramagnetic. 

24. Henry's law states that, the partial pressure of the 

gas in vapour phase (p) is proportional to the mole 

fraction of the gas (x) in the solution. 

p = K H·x where, KH = Henry's law constant. Different 

gases have different KH values at the same temperature. 

Applications of Henry's law: 

(i) To increase the solubility of CO2 in soft drinks and 

soda water, the bottle is sealed under high pressure. 
(ii) To minimise the painful effects of decompression 

sickness in deep sea divers, oxygen diluted with less 

soluble helium gas is used as breathing gas. 

25. The products are cis- and trans-isomers, i.e., 

C H CH CHCIC H ale. KOH 
6 5 2 6 5 Dehydrohalogenation) 

Geometrical isomerism. 

26. (i) tert-Butyl bromide is a 3' alkyl halide. Therefore, 

it prefers to undergo elimination reaction rather 

than substitution reaction when treated with NH3> a 

base. Therefore, the product is isobutylene instead of 

tert-butylamine. 

This is because (i) due to delocalisation of lone pair of 
electrons on N-atom over C = 0 group, amino group 
gets a positive charge which makes N - H bond weak, 
thus, facilitating release of proton and (ii) the anion 
left after release of proton from amids is resonance 
stabilised. 

(J 0 

R-t=NH f-( ~) R-~-NH-
In amines, no such stabilisation is possible. 

27. (i) For fcc (or ccp), a = 2,fir = 2 x 1.414 x 125 pm 
= 354 pm 

(ii) a = 354 pm = 3.54 x 10-8 em 
Volume of one unit cell = a3 = (3.54 x 10-8 cm)3 

= 4.436 x 10-23 cm3 

Total volume 
Number of unit cells = =-:---::---.,----:: 

Volume of one unit cell 

1 em 3 ___ =_, = 2.25 X 1022 

4.44 X 10- '3 cm3 

OR 

As the atoms just touch each other on the diagonal 
across the face of unit cell, therefore 
b2 = a2 + a2 =2a2 

b =.,fia 
Also b = r + 2r + r = 4r 
From (i) and (ii), we get 

4r =.,fia => r = .,fi a 

r = 

4 
1.414x409 pm 

4 

= 144.58 pm 

• 

• , . • 

• • 

( a 

... (i) 
... (ii) 

• • 

• • .. 
• • 

b 
, 

• • • , , 

• • 

28. (i) Due to greater electronegativity ofO than S, H20 
undergoes extensive intermolecular H -bonding. As a 
result, H20 exists as an associated molecule in which 
each H20 is tetrahedrally surrounded by four water 
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molecules. Quite a large amount of energy is required to 

break these hydrogen bonds. Therefore, H 20 is a liquid 

at room temperature. The hydrogen bonding is absent 

in H2S, hence, the molecules are un associated. Hence, 

H2S exists in gaseous state. 

(ii) Due to decrease in bond (E-H) dissociation 

enthalpy down the group, acidic character increases. 
Hence H 2S is less acidic than H 2 Te. 

29. (i) Cr' + is reducing as its configuration changes 

from d' to d' , the latter having a half-filled t2g level. On 

the other hand, the change from Mn3+ to Mn2+ results in 

the half-filled d5 configuration which has extra stability. 

(ii) The tendency to form complexes is high for Co(Ill) 

as compared to CollI). Co' + ions are very stable and 

are difficult to oxidise. C03+ ions are less stable and are 

reduced by water. In contrast many Co(I1) complexes 

are readily oxidised to Co(III) complexes and Co(III) 

complexes are very stable, e.g., 

[Co(NH' )6] '+ Ai,) [Co(NH' )61'+ 

This happens because the crystal field stabilisation 

energy of Co(III) with a d'(t~g) configuration is higher 

than for Co(lI) with a d' (t~t'/)arrangement. 

(iii) Transition metal ions with d l configuration have a 

tendency to lose this Single electron and give ion with a 

noble gas configuration. 

OR 

(i) Consider the half-reaction, 

M '(;q) + ne- ) M(s) ; £0 :::: x V 

If E' value is negative then the metal M has the 

tendency to go into solution and form M"+ ions. This 
tendency is reversed for positive EO values. Now, for 

Fel;q) + e- ) Fej;q) ; EO = + 0.8 V 

Crl;q) + e- ) Cr l;q) ; E' = - 0.4 V 

andMnl:q) + e- ) Mnj:q) ; EO = + 1.5 V 

These values suggest that relative stabilities of the ions 
would be in the order Cr3+ > Fe3+ > Mn3+ . 

(ii) Higher the value of E'M"/M' lesser will be the ease to 

get oxidised. Hence, on the basis of EOM"/M values, the 

ease of oxidation of metals is in the order: 
Mn > Cr > Fe. 

30. (i) Amylose is a linear condensation polymer of 

a-D-glucose in which C, of one glucose unit is attached 

to C4 of the other through a-glycosidic linkage while 

amylopectin is a highly branched polymer in which C, 
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of terminal glucose unit in each chain is further linked 

to C6 of some other glucose unit in the next chain 
through C, -C6 a -glycosidic linkage. 

(ii) Peptide linkage is an amide linkage formed between 

- COOH group of one a-amino acid and -NH2 group 
of the other amino acid by loss of a molecule of water 

whereas a linkage between two monosaccharides units 
through oxygen atom is called glycosidic linkage. 

(iii) Characteristic differences between globular and 

fibrous proteins can be given as : 

s. Globular proteins Fibrous proteins 
No. 

\. These are cross- These are linear 
linked proteins and condensation polymer. 
are condensation 
product of acidic and 
basic amino acids. 

2. These are soluble in These are insoluble in 
water, mineral acids water but soluble • 

111 

and bases. strong acids and bases. 

3. These proteins have These are linear 
three dimensional polymers held together 
folded structure. by intermolecular 
These are stabilised hydrogen bonds, e.g., 
by internal hydrogen hair, silk. 
bonding, e.g., egg 
albumin, enzymes. 

31. (i) Mg(,) I Mg'+(O.OOl M) II Cu'+(O.OOOl M) I Cu(,) 

Reactions: 
Anode: Mg(,) ) Mgl:q) + 2e

Cathode : Cu
2
\aq) + 2e - ) Cu(,) 

Net cell reaction : Mg(,) + Cui:q) -~) Mgl~) + Cu(,) 
:. n = 2 
Using Nemst equation : 

E - E' 2.303RT 10 [Mg2+] 
cell - cell - F g 2+ 

n [Cu] 

For the given cell 

E~ell :::: ~athode - E~node :::: E' Cu2+ICu - EO Mg2+/Mg 

= 0.34 V - (-2.37 V) = 2.71 V 
Given, [Mg2+] = 0.001 M, [Cu2+] = 0.0001 M 

Putting in Nemst equation at 298 K 

E = 2.71 V _ 0.059 10 0.001 
,oil 2 gO.OOOl 

E",II = 2.71 - 0.0295 log 10 = 2.68 V 

Il,G = - nFE,dl = - 2 X 96500 C mor' X 2.68 
= - 517.240 J mol- l 

= - 517.24 kJ mor l 



(ii) Conductivity of CH3COOH (weak electrolyte) 

decreases with dilution because the number of current 

carrying particles i.e., ions present per em3 of the 

solution becomes less and less on dilution. 

OR 

(i) From electrode potential data it is obvious that +2 

oxidation state of Mn is more stable than +2 oxidation 

state of Fe which in turn is more stable than + 2 oxidation 

state of Cr, so the order of feasibility of further oxidation 

of +2 oxidation state is Cr2+ > Fe2+ > Mn2+, 

(ii) Given equations are 

Fe3+ + e- < 'Fe'+; E'; = + 0.77 V 

Fe'+ + 2e - < 'Fe; E; = - 0.44 V 

The desired equation is 

Fe3+ + 3e- \ ) Fe; E~ = ? 

The desired equation is obtained by adding above two 

equations. 
o 0 

o nE +>1..E2 Therefore, E3 =_1 _ I __ .. _"_ 

n3 

o 1 x O.77V + 2 x (-0.44 V) 
Of, E) = ------:------

3 
-0.11 

- ---,-- = -0.04 V 
3 

32. (i) Due to small size of 0, six F-atoms cannot be 

accommodated around oxygen atom. Hence, OF6 is not 

known or oxygen can not expand its valency beyond 4 

due to absence of d-orbital. 

(ii) On heating, ozone readily decomposes to give 

dioxygen and nascent oxygen. 

0
3 

Heat) 02 + [0] 

Nascent oxygen 

Since nascent oxygen is very reactive, therefore, 0 3 acts 

as a powerful oxidising agent. 

(iii) Lower value of bond dissociation energy of F, is 

due to the strong repulsion between the non-bonding 

electrons ofF-atoms in the small sized F, molecule. 

(iv) Structure of ozone: .. 
,;P",--

'0' '0' o. •• .. 
(v) The bond dissociation enthalpy of multiple 

N=N bond is very high. 
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OR 

(i) When sodium sulphite is heated with sulphur, we 

get sodium thiosulphate which is soluble in water that 

is why sulphur disappears. 

Na,S03 + S heat) Na,S,0 3 

(ii) HF attacks glass. 

Na,Si03 + 6HF -> Na,SiF6 + 3H,O 

(iii) ln SF6, six F-atoms protect the sulphur atom 

from attack by the reagent to such an extent that even 

thermodynamically most favourable reactions like 
hydrolysis do not occur. But in SF 4' S is not sterically 

protected since it is surrounded by only four F-atoms. 

Hence, SF 4 is more reactive. 

(iv) Due to small size oxygen forms pre-pre multiple bonds. 

As a result oxygen exist as diatomic (0,) molecule. Due 

to its bigger size sulphur does not forms prr-pre multiple 

bonds. Consequently, sulphur because of its higher 
tendency of catenation and lower tendency for prr-prr 
multiple bonds forms octa-atomic (SR) molecules having 

eight-membered puckered ring structure. 

(v) On the basis of electronic configuration of S 

(3s' 3p4), the maximum oxidation state possible for S is 

+ 6. In H,S03' the oxidation state of S is + 4, by acting 

as a reducing agent, it can increase its oxidation state to 

+ 6. So, it acts as a reducing agent. 

33. (a) (i) Semicarbazide has the following resonance 

structures arising due to the electron withdrawing 
nature of the O -atom : 

;f,\ Y? ,:, .: + ?5 
H,N-C-" H- NH,,+( ~) H,N= C-NH- NH,( ) 

V 

° II 
H,N- C- NH- NHz 

o o-
J ql d 3 I~ + 

H,N-C-NH-NH2( ) H2N-C-cJ:lH- NH,( ) 

o 
II 

H 2N-C-NH-NH2 

Lone pairs ofN-l and N-2 are involved in conjugation 

with 'C-° group while that of N-3 is not involved 
/ 

in resonance thus, it is involved in the formation of 

semicarbazone . 

(ii) Formation of cyanohydrin involves the nucleophilic 

attack of cyanide ions (CN-) at the carbonyl 



carbon. In cyclohexanone, reaction proceeds but in 

2,4,6-trimethylcyclohexanone, the methyl groups cause 

sterie hindrance and yields are poor. 

a 

Cyclohexanone 

a 

H3 
2,4,6-Trimethylcyclohexanone 

OH 

(b) (i) C6HSCHO 
Benzaldehyde 

NaCN/HCl I 
pH9-1O ) C6HS-CH-CN 

Benzaldehyde 
cyanohydrin 

(ii) 

OH 
I 

C6HS-CH-COOH 
a -Hydroxyphenylacetic acid 

Hydrolysis 

Mg 
C6HSBr ---:-= ---+) C6HSMgBr 

dry ether 
Bromobenzene Phenyl magnesium 

CHO 

OH 
I 

C6HS-CH - CH 3 

1-Pheny lethanol 

bromide 

(i) CH3CHO 

(i i) H]O+ 

(iii) P I 

'" Benzaldehyde 

a 
I I 
C-C6Hs 

Cu 
( 573 K 

Benzophenone 

OR 

(a) (i) CH3CH2CH2CH20 H 
CrO}-H2S04 
Jones reagent 1 

(ii) 

Butan- I -ol 

CH,CH2CH2COOH 
Butanoic acid 

a 
",-:;-.....,/g - CH3 

"CH, 
0) KMnO/OW6. 
(iii H,O' ) HOOC' 

(b) Since the molecular formula of D is CH20 2, thus, 

D is HCO OH (formic acid). D is obtained by the 

acidification of C, so, C is sodium formate (HCOONa). 

Thus, A must be formaldehyde (as it undergoes 

Cannizzaro reaction with a strong base), 

2 HCHO N,OH) CH,oH + HCOONa 
ABC 

Formaldehyde Methanol Sodium fonnate 

eu (dehy- A ·d·fi . 
drogenalion) (I I catIOn 

HCHO HCOOH 
FormaJdeh)'de Formic acid 

A D 

Thus, A = Formaldehyde (HCHO) 

B = Methanol (CH30H) 

C = Sodium formate (HCOONa) 

D = Formic acid (HCO OH) 
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NEET 

Only One Option Correct Type 

1. Knowing that the chemistry of lanthanoids (Ln) is 

dominated by its +3 oxidation state, which of the 
following statements is incorrect? 
(a) Because of the large size of the Ln(lll) ions the 

bonding in its compounds is predominantly 
ionic in character. 

(b) The ionic sizes of Ln(III) decreases in general 

with increasing atomic number. 

(c) Ln(III) compounds are generally colourless. 
(d) Ln(III) hydroxides are mainly basic in character. 

2. Two solutions of KN03 and CH3COOH are 
prepared separately. Molarity of both is 0.1 M and 
osmotic pressures are PI and p, respectively. The 
correct relationship between the osmotic pressures is 

(a)PI=p, (b)PI>p, 

(c) p, > PI (d) 

3. A galvanic cell is constructed as follows. A half-cell 
consists of a platinum wire immersed in a solution 
containing 1.0 M of Sn'+ and 1.0 M of Sn 4+ and 

another half-cell has a thallium rod immersed in a 
1.0 M solution ofTI+. 

G· S 4+ 2 - S ,+ E" 0 13 V Iven: n (aq) + e ) n (aq); = + . 

and TI(aq) + e - ) TI(s); E" = - 0.34 V, 
What is the cell voltage if the Tl+ concentration is 
increased tenfold? 
(a) 0.411 V 

(c) 0.492 V 

(b) 4.101 V 

(d) 0.222 V 
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4. The final product obtained in the reaction is 

Br 

Mg/Ether Heavy water 
---''---~) A ) 

D 
1 

(a) ~j 

OD Br 

(b) /' 1 (c) 

" 
(d) 

Br 

/' 

"I 
5. According to Kohlrausch law, the limiting value of 

molar conductivity of an electrolyte, A, B is 
00 00 00 00 

(a) A(A+) + \n (b) A(A+) - A W ) 

00 1 00 00 00 

(c) 2\A+) + 2 \B-) (d) 2\A+) + \B- ) 

6. The Hinsberg's test of a compound, CsH 14N, 
produces a solid that is insoluble in 10% 

aq. NaOH. This solid derivative dissolves in 10% 

aqueous sulphuric acid. Which of the following 
would best describe these facts? 
(a) NH,CH,CH, N(CH3), 

(b) (CH3),NCH,CH,NHCH3 

(c) NH,CH,C(CH3),CH,NH, 
(d) (CH3),NCH,N(CH3), 

7. Polymerisation of caprolactam yields 
(a) terylene (b) nylon-6 
(c) nylon-6,6 (d) polyethene. 

8. In a face centred cubic lattice, atom A occupies 
the corner positions and atom B occupies the face 
centre positions. If one atom of B is missing from 
one of the face centred points, the formula of the 
compound is 
(a) A,B (b) AB, (c) A ,B, (d) A ,Bs. 



9. A liquid which markedly scatters a beam of light 
(visible in dark room) but leaves no residue when 
passed through a filter paper is best described as 
(a) a suspension (b) a true solution 
(c) lyophobic sol (d) lyophilic sol. 

10. An organic compound with the molecular formula 
C9H lOO forms 2, 4-DNP derivative, reduces Tollens' 
reagent and undergoes Cannizzaro's reaction. On 
vigorous oxidation, it gives benzene- 1, 2-benzene 
dicarboxylic acid. Identify the compound. 

(a) 0 
./ 

(c) 0 

o 0 

'C-H 
II 
o 

(d) 0 ,./ 

II. For a first order reaction, the time taken to reduce 
the initial concentration by a factor of 1/4 is 
20 minutes. The time required to reduce the initial 
concentration by a factor of 1/16 is 
(a) 20 min (b) 10 min (c) 80 min (d) 40 min. 

12. What are the products of the following reaction? 

C H OCH CH OH """" Ha, ) 6522 heat 

(a) C6HsOH + BrCH2CH2Br 
(b) C6HsOH + HOCH2CH20H 
(c) C6HSBr + HOCH2CH20H 
(d) C6HsOH + BrCH2CHzOH 

Assertion & Reason Type 

Directions : In the following questions, a statement of 
assertion is followed by a statement of reason. Mark the 
correct choice as : 
(a) If both assertion and reason are true and reason is the 

correct explanation of assertion. 
(b) If both assertion and reason are true but reason is not 

the correct explanation of assertion. 
(c) If assertion is true but reason is false. 
(d) If both assertion and reason are false. 

13. Assertion: N, N-Diethylbenzenesulphonamide is 
insoluble in alkali. 
Reason : Sulphonyl group attached to nitrogen 
atom is strong electron withdrawing group. 

14. Assertion: The hydrolysis of sucrose shows optical 
• • InverSion. 

Reason : The hydrolysis of sucrose involves 
conversion of a -glycosidic linkage to ~-glycosidic 
linkage. 

IS. Assertion: Artificial sweeteners are added to the 
food to control the intake of calories. 
Reason: Most of the artificial sweeteners are inert 
and do not metabolise in the body. 

JEE MAtN 1 JEE ADVANCED 

Only One Option Correct Type 

16. Which of the follOwing crystals does not exhibit 
Frenkel defect? 
(a) KBr (b) AgBr (c) AgCl (d) ZnS 

17. Which of the following compounds is not correctly 
named? 

(a) CH 2- CH-CH, 

"01 Propane- I, J-.diamine 

1, 2-Epoxypropanc NHCH, 
r-

(c) CH3NH-< 0 >- 0 
3,4-bis(N-Methylamino)biphenyl 

N-Phenyldimethylamine 

18. For H3P03 and H3P04, the correct choice is 
(a) H3P03 is dibasic and reducing 
(b) H3P04 is dibasic and non-reducing 
(c) H, P04 is tribasic and redUcing 
(d) H3P03 is tribasic and non-reducing. 

19. How much faster would a reaction proceed at 25°C 
than at O°C if the activation energy is 65 kj? 
(a) 2 times (b) 16 times 
(c) 11 times (d) 6 times 
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More than One Options Correct Type 

20. The diagram given below depicts the boiling point 

as the function of composition of the mixture of 

CCl, and SiCI4 . Which of the following statements 

about the diagram are true? 

-no SiCl, " b 
a RPt. 

----------- -
• 
• 
• • 
c TCcl 

------XvC-C-l------~l , 

, 

Ca) The point a presents the composition of 

solution and the point b that of the vapour in 

21. Reagent which cannot be used to distinguish allyl 

bromide from n-propylbromide are 

Ca) Br2/CCl, 

Cb) shaking with an aqueous solution of AgN03 

Cc) boiling with alcoholic KOH solution followed 

by acidification with dil. HN03 and addition of 

AgN03 solution 

Cd) fusion with Na metal followed by acidification 

with dilute HN03 and addition of AgN03 

solution. 

22. Which of the following statements are not correct? 

Ca) If ~o < P, low spin state is more stable. 

Cb) CO is a very weak ligand. 

Cc) The colour of a complex depends only on the 

nature of metal ion. 

Cd) Tetrahedral complexes have nearly 50% CFSE 

equilibrium. value than octahedral complexes. 

Cb) The proportion of CCl, in the solution is 23. Which of the following conversions can be carried 

smaller than that in the vapour in equilibrium. out by Clemmensen reduction? 

Cc) be represents the condensation of the vapour. Ca) Benzaldehyde into benzyl alcohol 

Cd) The point c represents the composition of Cb) Cyclohexanone into cyclohexane 

solution and the point b that of the vapour in Cc) Benzoyl chloride into benzaldehyde 

equilibrium. Cd) Benzophenone into diphenylmethane 

----------------------------------------------------------------------------------------------
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Integer I Numerical Value Type 

24. Kj ofwater is 1.86 K kg mol- 1 If your automobile's 

radiator holds 1.0 kg of water, the gram of ethylene 

glycol (C,H60 , ) that must be added to get the 

free'ing point of the solution lowered to -2.8°C is 

(90 + x) g. The value of x is . 

25. A decapeptide (Mol. wI. 796) on complete 

hydrolysis gives glycine (Mol. wt. 75), alanine 

and phenylalanine. Glycine contributes 47.0% of 

the total weight of the hydrolysed products. The 

number of glycine units present in the decapeptide 
, 
lS ___ . 

26. Consider the following cell reaction: 

2Fe(s) + O'(g) + 4H(aq) ) 2Fe7;q) + 2H, O(/); 
EO = 1.67 V 

At IFe'+] = 10-3 M,p(O, ) = 0.1 atm and pH = 3, the 

cell potential at 25°C is ___ . 

Comprehension Type 

Metallurgy is the process of extraction of metals from 

their ores and refining the extracted raw metals into 

a pure form. It involves a series of processes like ore 

dressing, conversion of concentrated ore to oxide, 

reduction and refining of metal. 

In one of the refining processes, the molten impure 

metal is stirred with green logs of wood. These wood 

release some gases by which the impurities are reduced 

and thus, removed. 

27. The metal which is purified by the method discussed 

above is 

(a) sodium 

(c) iron 

(b) copper 

(d) manganese. 

28. The gas release during the process to remove the 

impurities is 

(a) CO (b) H, (d) CO, 

Matrix Match Type 

29. Match electrical properties given in List I with the 

materials given in List II and select the correct 

answer using the code given below the lists: 

List I List II 

P. Pure crystal of 

silicon at 0 K 
Q. Pure crystal of 

silicon at 400 K 

R. Silicon crystal 

doped with arsenic 

impurity 

S. Silicon crystal 

dopped with 

gallium 

P Q R 
(a) 4 

(b) 3 
(c) 1 

(d) 3 

1 

1 

4 

4 

2 

4 

3 

2 

1. Semiconductor - holes 

carry current 

2. Semiconductor

electrons carry current 

3. Insulator 

4. Semiconductor - equal 

number of holes and 

electrons carry current 

S 
3 

2 
2 

1 

30. Match the entries of List I with appropriate entries 

of List II and select the correct answer using the 

code given below the lists : 

List I 

(Carbonyl compounds) 

P. Formaldehyde 1. 

Q. Acetaldehyde 

R. Benzaldehyde 

S. Vanillin, 

Butyraldehyde 

P 

(a) 1 

(b) 2 

(c) 1 

(d) 2 

Q 

2 

3 

3 

4 

R 

3 

4 

4 

1 

2. 
3. 
4. 

S 
4 

1 

2 

3 

List II 
(Uses) 

Perfumery and dye 

industries 

Bakelite 

Odours and flavours 

Manufacture of vinyl 

acetate, ethyl acetate 
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Check your score! If your score is 

No. of questions attempted 

No. of questions correct 

Marks scored in percentage 

• ••••• 

• ••••• 
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> 90% i EXCELLENT WORK! You are well prepared to take the challenge of final exam. 

90-75% ..... GOOD WORK ! You can score good in the final exam. 

74-60% i SATISFACTORY! You need to score more next time. 

< 60% i NOT SATISFACTORY! Revise thoroughly and strengthen your concepts. 
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