CHEMISTRY FOR NEET MOLE CONCEPT

L 4

Bl Exercise-1 |

Section (A) : Units, Atoms, Molecules, Atomic mass, Molecular mass, Gram atomic
mass, Gram molecular mass, RAM, Average atomic

1. Torr is unit of :
(1) Temperature (2) Pressure (3) Volume (4) Density
2. Centigrade and Fahrenheit scales are related as :
(]_) E = ﬂ (2) E = ﬂ (3) 9 = ﬂ (4) None of these
5 9 9 5 8 5
3. Which the following is not equal to 102 atm :
(1) 0.76 cm of Hg (2) 7.6 torr (3) 0.076 dm of Hg (4) 0.0076 torr
4, Which is not a basic postulate of Dalton’s atomic theory ?

(1) Atoms are neither created nor destroyed in a chemical reaction.

(2) Different elements have different types of atoms.

(3) Atoms of an element may be different due to presence of isotopes.
(4) Each element is composed of extermely small particles called atoms.

5. The modern atomic weight scale is based on :
(1) 2C (2) 0 (3) H (4) 0
6. 1 amu is equal to
(1) iof Cc-12 (2) iof O-16 (3)1 gofH, (4) 1.66 x 1023 kg
12 14
7. Avogadro number is :

(1) Number of atoms in one gram of the element

(2) Number of mililitre which one mole of a gaseous substance occupies at NTP (1 atm & 0°C)
(3) Number of molecules present in one gram molecular mass of a substance.

(4) All are correct

8. If we consider that 1/6, in place of 1/12 mass of carbon atom is taken to be the relative atomic mass
unit, the mass of one mole of a substance will :
(1) decrease twice
(2) increase two fold
(3) remain unchanged
(4) be a function of the molecular mass of the substance

Section (B): Relation between Mole, Mass and Gaseous volume.

1. If the atomic mass of Sodium is 23, the number of moles in 46 g of sodium is :
11 (2) 2 (3)2.3 (4)4.6
2. Which of the following would contain 1 mole of particles?
(1) 0.5 mole of H, (2) 2 g of H-atoms (3) 16 g of O-18 (4) 16 g of methane
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3. How many atoms are there in 100 amu of He ?
(1) 25 (2) 50 (3) 75 (4) 100
4, Number of molecules of water in a drop of water weighing 0.09 g are :
(1) 3.01 x 10* (2) 6.02 x 10* (3) 3.01 x 10% (4) 3.01 x 10%
5. The largest number of molecules is present in 1 g of
(1) Co, (2) H,O (3) C,H.,OH (4) NO..
6. The total number of g-molecules of SO,CI, in 13.5 g of sulphuryl chloride is
(1)0.1 (2)0.2 (3)0.3 404
7. The number of sodium atoms in 2 moles of sodium ferrocyanide (Na,[Fe(CN)g]) is :
(1) 12 x 23 (2) 26 x 1023 (3) 34 x 1023 (4) 48 x 1023
8. Total number of atoms in 196 amu H,SO, are :
(1) 14 N, (2) 14 (3) 7N, @7
9. The number of molecules of CO, present in 44 g of CO, is :
(1) 6.0x10% (2) 3x10% (3) 12x10% (4) 3x10%
10. The number of mole of ammonia in 4.25 g of ammoniaiis :
(1) 0.425 (2) 0.25 (3) 0.236 (4) 0.2125
11. One mole of P, molecules contain :
(1) 1 molecule (2) 4 molecules
(3) %><6.022><1023 atoms (4) 24.088 x 10% atoms
12. Number of atoms in 560 g of Fe (atomic mass 56 gmol-?) is :

(1) Twice thatin 70 g N (2) Half thatin 20gH (3) Both (1) and (2) (4) None of these

13. Which has maximum number of atoms :
(1) 24 g of C (12) (2) 56 g of Fe (56) (3) 27 g of Al (27) (4) 108 g Ag (108)
14. The total number of protons, electrons and neutrons in 12 g of ¥C is :
(1) 1.084 x 10% (2) 6.022 x 10% (3) 6.022x10% (4) 18
15. 1.0 g of hydrogen contains 6x10?% atoms. The atomic weight of helium is 4. It follows that the number of
atomsin1gof Heis:
(1) %xleOzs (2) 4x6x10= (3) 6x10= (4) 12 x 10
16. A sample of aluminium has a mass of 54.0 g. What is the mass of the same number of magnesium
atoms? (At. wt. Al = 27, Mg = 24)
(1) 12g (2) 2449 (3)48¢ (4) 96 g.
17. The number of atoms in 558.5 g of Fe (at wt.= 55.85) is :
(1) Twice that in 60 g carbon (2) 6.022 x 10
(3) Half in 8 g He (4) 558.5 x 6.023 x 10%
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18. The total number of electrons present in 8.0 g of methane is
(1) 4.8 x 10* (2) 3.01 x 10* (3)4.8 x 10% (4) 3.01 x 10%=.

19. The weight of 1 x 102 molecules of CuSO,. 5H,0O is :

(1) 41.59¢ (2) 415.9¢9 (3)4.159¢ (4) None of these
20. How many moles of electron weigh one kilogram :
(1) 6.023 x 10% (2 1 10% 3) 6.023 10% (4) 1 108
9.108 9.108 9.108x 6.023
21. Under the same conditions, two gases have the same number of molecules. They must
(1) be noble gases (2) have equal volumes
(3) have a volume of 22.4 dm? each (4) have an equal number of atoms

22. 5.6 litre of oxygen at STP contains :
(1) 6.02 x 1028 atoms  (2) 3.01 x 1023 atoms  (3) 1.505 x 1023 atoms (4) 0.7525 x 1023 atoms

23. If V ml of the vapours of substance at NTP weight W g. Then molecular weight of substance is :
V W x1
1) (WIV) x 22400 2) — x224 3) (W-V) x 22400 4H ————
(1) (WHV) ()W (3) W-V) ()VX2240O
24, If 1 dm? of a gas weights 2.5 g at STP, its gram-molecular weight is :
()56 9 (2)11.2¢ (3)22.4¢ (4) 224 ¢

25. 16 g of an ideal gas SO, occupies 5.6 L. at STP. The value of x is
1)yx=3 2yx=2 B)x=4 (4) none of these

Section (C): Density and Vapour density

1. Vapour density of a gas if its density is 0.178 g/L at NTP is :
(1) 0.178 (2)2 3)4 (4) 0.089
2. A gas is found to have the formula (CO),. It's VD is 70 the value of x must be :
@7 (2) 4 (35 (4)6
3. Number of electrons in 1.8 mL of H,0(¢) is about :
(1) 6.02 x 10% (2) 3.011 x 10= (3) 0.6022 x 10% (4) 60.22 x 10

Section (D) : Percentage composition and Molecular formula

1. The percentage value of nitrogen in urea is about
(1) 46 (2) 85 (3) 18 (4) 28
2. A hydrocarbon contains 75% of carbon. Then its molecular formula is :
(1) CH, (2) C,H, (3) C,Hg (4) C,H,
3. The empirical formula of a compound of molecular mass 120 is CH20. The molecular formula of the
compound is :
(1) C,H,0, (2) C,H,O, (3) C,H,O, (4) all of these
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4, The number of atoms of Cr and O in a compound are 4.8 x 1010 & 9.6 x 1020 respectively. Its empirical
formula is—
(1) Cr,04 (2) Cro, (3) Cr,0, (4) None

5. The percentages of C, H and N in an organic compound are 40%, 13.3% and 46.7%. The empirical
formula of this compound is
(1) CH,N (2) CH,N (3) CH.N (4) C,H,N,.

6. The simplest formula of a compound containing 50% of element ‘A’ (Atomic weight = 10) and 50% of
element ‘B’ (Atomic weight = 20) is
(1) AB (2 A B (3) AB, (4) AB,

7. Insulin constans 3.4% sulphur. The minimum mol. wt. of insulin is —
(1) 941.176 (2) 944 (3) 945.27 (4) None

Section (E): Balanced chemical equation analysis

1. For the reaction 2P + Q — R, 8 mol of P and excess of Q will produce :
(1) 8 mol of R (2) 5mol of R (3) 4 mol of R (4) 13 mol of R
2. If 1.5 moles of oxygen combine with Al to form ALO,, the weight of Al used in the reaction is :
1)274¢g (2)40.5¢ (3) 54¢g (4)81g
3. How many moles of potassium chlorate need to be heated to produce 11.2 litre oxygen at N.T.P.
1 1 1 2
1) =mol 2) =mol 3) = mol 4) — mol
1) 5 2 3 (3) 2 4) 3
4, What volume of CO, will be liberated at NTP if 12 g of carbon is burnt in excess of oxygen ?
(1)11.2L (2)22.4L (3)2.24L (4)1.12L
5. For the complete combustion of 4 litre ethane, how much oxygen is required ?
(1) 14 litre (2) 4 litre (3) 8 litre (4) 12 litre
6. The volume of oxygen necessary for the complete combusion of 20 litre of propane is :
(1) 40 litre (2) 60 litre (3) 80 litre (4) 100 litre
7. The equation :

2AI(S) + % 0O,(9) — Al,04(S) show that
3 7
(1) 2 mole of Al reacts with — mole of O, to produce — mole of Al,O,
2 2
(2) 2g of Al reacts with % g of O, to produce one mole of Al,O4

(3) 2g mole of Al reacts with glitre of O, to produce 1 mole of Al,O4
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(4) 2 mole of Al reacts with 3 mole of O, to produce 1 mole of Al,O4
2

The number of moles of oxygen obtained by the electrolytic decomposition of 90 g water is :
2H,0 — 2H,+0,
(1)2.5 (25 (375 (4) 10

Volume of CO,, obtained at STP by the complete decompoisition of 9.85 g. BaCO is —

(At. wt. of Ba = 137)
(1) 2.24 lit (2) 1.121it (3) 0.84 it (4) 0.56 lit

The moles of O, required for reacting with 6.8 g of ammonia
(oo NHg + . 0,— ... NO + ..... H,0) is
Q5 (2) 2.5 31 (4)0.5

At same temperature and pressure the volume of oxygen required for complete combustion of 20 ml of
ethene is
(1) 30 ml (2) 60 ml (3) 40 ml (4) 50 ml

The volume of gas at NTP produced by 100g of CaC, with water
CaC, + H,O0 —— Ca(OH),+ C,H,
() 70 litre (2) 35 litre (3) 17.5 litre (4) 22.4 litre

The weight of lime obtained by heating 200 kg of 95% pure lime stone is :
(1) 98.4 kg (2) 106.4 kg (3) 112.8 kg (4) 122.6 kg

20 gm. CaCO, on decomposition gives CO, at STP if yield of reaction is 75% only
(1) 3.36 litre (2) 22.4 litre (3) 2.24 litre (4) None of these

Section (F): Principle of atomic conversation

1.

X g of Ag was dissolved in HNO; and the solution was treated with excess of NaCl. When 2.87 g of

AgCl was precipeted the value of X is
(1) 1.08 g (2)2.16 ¢ (3)2.70 g (4)1.62¢9

When 100g of ethylene polymerises entirely to polyethene, the weight of polyethene formed as per the
equation n(C,H,) -» (-CH,-CH,-), is :

n(C,H,) » (-CH,—CH_-)..
(1) (n/2)g (2) 100g (3) (200/n)g (4) 100ng

10 g of a sample of a mixture of CaCl, and NaCl is treated to precipitate all the calcium as CaCO,. This
Ca CO, is heated to convert all the Ca to CaO and the final mass of CaO is 1.62 g . The percent by
mass of CacCl, in the original mixture is.

(1) 32.1 % (2) 16.2 % (3)21.8% (4)11.0%
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500 ml of a gaseous hydrocarbon when burnt in excess of O, gave 2.5 litre of CO,, and 3.0 litre of water

vapours under same conditions. Molecular formula of the hydrocarbon is :

(1) C4Hg (2) C4Hy (3) CsHyg (4) CsHyp

Section (G): Limitting reagent

1.

For the reaction 2P + Q — R, 8 mol of P and 5 mol of Q will produce
(2) 8 mol of R (2) 5 mol of R (3) 4 mol of R (4) 13 mol of R

For the reaction: A+2B —» C
5 mole of A and 8 mole of B will produce :
(1) 5 mole of C (2) 4 mole of C (3) 8 mole of C (4) 12 mole of C

4 g of hydrogen is ignited with 4 g of oxygen, the amount of water formed is ?
1)25¢9 (2)05¢9 (3)45¢ 4)8g

Calculate the amount of H, which is left unreacted in the given reaction :
2H,+0, — 2H,0

If 8 g of H, is mixed with 16 g O, ?

(1)39 ()69 ()19 (4)49

If 30 ml of H, and 20 ml of O, react to form water, what is left at the end of the reaction?
(1) 10 ml of H, (2) 5mlof H, (3) 10 ml of O, (4) 5 mlof O,

How many mole of Zn(FeS,) can be made from 2 mole zinc, 3 mole iron and 5 mole sulphur.
(1) 2 mole (2) 3 mole (3) 4 mole (4) 5 mole

Section (H): Concentration terms

1.

500 mL of a glucose solution contains 90 g of glucose. The concentration of the solution is
(1)0.1 M (2)1.0M (3)0.2M (4)2.0M

500 mL of a glucose solution contains 6.02 x 10?2 molecules. The concentration of the solution is
(1)0.1 M (2)1.0M (3)0.2M (4)2.0M

What volume of a 0.8 M solution contains 100 milli moles of the solute?
(1) 100 mL (2) 125 mL (3) 500 mL (4) 62.5 mL

Which of the following solutions are unimolar solutions ?
(1) 4.6 g of C,H,OH in 10 mL of solution (2) 110.98 g of CacCl, in 1000 mL of solution

(3) 0.23 g of CH,OH in 100 mL of solution (4) 5.88 g of NaCl in 1000 mL of solution.

The amount of salt required to prepare 10 dm? of decimolar solution is :
(1) 0.05 mole (2) 0.02 mole (3) 0.01 mole (4) 1.00 mole

A solution of FeCl, is % its molarity for Cl-ion will be :

M M M M
D % @ 35 ® @<
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11.1 g CaCl, is used to prepare a 500 mL solution then molarity of CI-in solution will be :

(1) 0.4 M ) % (3)0.1 M (4)0.2 M

0.01 mole of a non-electrolyte is dissolved in 10 g of water. The molality of the solution is :
(1) 0.1 m (2)0.5m (3)1.0m (4)0.18 m

The molality of a sulphuric acid solution is 0.2. Calculate the total weight of the solution having
1000 gm of solvent.
(1) 1000 g (2) 1098.6 ¢ (3)980.4 g (4) 1019.69

The mole fraction of water in a solution containing 117 g sodium chloride and 900 g of water is ?
(1) 0.0632 (2) 0.038 (3) 0.9615 (4) 1.000

Which of the following concentration factor is affected by change in temperature ?
(1) Molarity (2) Molality (3) Mole fraction (4) Weight fraction

Section (I) : Dilution, Mixting of solutions, Interconversion of concentration terms and

Acid base reactions

If 500 ml of 1 M solution of glucose is mixed with 500 m{ of 3 M solution of glucose final molarity of

solution will be :
Q) 1m (2)0.5M 3)2M (4)15M

250 ml of 0.5 M KCI is diluted with water to 500 ml of solution, the number of chloride ions in the
resulting solution are
(1) 6.02 x 1023 (2) 7.5 x 102 (3) 1 x 10% (4) 3.76 x 10%

300 ml of 3.0 M NaCl is added to 200 ml of 4.0 M BacCl, solution. The concentration of CI ions in the

resulting solution is
1Q)7™m (2)1.6 M (3)1.8 M (4)5M

The molarity of the solution containing 2.8% w/v solution of KOH is
(1) M/10 (2) M/2 (3) M/5 41Mm

The molality of the solution containing 20% w/w solution of NaOH s :
(1)45m (2)6.25m (3)0.3m 4 1m

Mole fraction of A in H,0 is 0.2. The molality of Ain H,O is :
(1) 13.9 (2) 155 (3) 145 (4) 16.8

The molarity of 20% w/w sulphuric acid of density 1.14 g cm=2 is
(1) 2.32 (2) 2.02 (3)2.12 (4) 2.22

36.5 % w/w HCI has density equal to 1.20 g mL-. The molarity (M) and molality (m), respectively, are
(1) 15.7, 15.7 (2) 12,12 (3) 15.7, 12 (4) 12, 15.7

An aqueous solution of ethanol has density 1.025 g/mL and it is 2M. What is the molality of this solution ?
(1) 1.79 (2) 2.143 (3) 1.951 (4) None of these.
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3.0 litre of water are added to 2.0 litre of 5 M HCI. What is the molarity of HCI (in M) the resultant
solution ?
(12 (2)3 (3)4 45

Section (J): Oxidation number

1.

The oxidation number of Oxygen in Na,O, is :
1 +1 (2 +2 3)-2 4)-1

The oxidation number of Phosphorus in Mg,P,0, is :

(1)+3 (2)+2 (3)+5 (4)-3

The oxidation states of Sulphur in the anions SO_*-, S,0,% and S,0.* follow the order :
(1) 5,0,42<S5,0,2< S0, (2) 5,0,2<S0O*< 5,0,

(3) SO,><S5,0,7<S,0,> (4) S,0,2<S,0,#< SO,

Match List-I (Compounds) with List-1l (Oxidation states of Nitrogen) and select answer using the codes
given below the lists :

List-1 List-Il
Q) NaN, (1) +5
(2 N,H, (2 +2
3) NO 3) -1/3
4) N,Os 4) -1
(Code) :
1) (2) 3) (4) 1) (2) (3) (4)
Q) 3 4 2 1 (2 4 3 2 1
3) 3 4 1 2 4) 4 3 1 2

Oxidation number of nitrogen in (NH,),SO, is

m—% @-1 (3)+1 @)-3

Section (K): Balancing of redox reaction

1.

2.x

4.5

In the reaction xHI + yHNO, —— NO + 1, + H,0, upon balancing with whole number coefficients :
Q) x=3,y=2 2)x=2,y=3 (B)x=6,y=2 4)x=6,y=1

For the redox reaction MnO,-+C,0,*> +H* —— Mn? + CO,+H,0O,
the correct whole number stoichiometric coefficients of MnO,-, C,0,2- and H* are respectively:
(1) 2,5, 16 (2)16,5,2 (3)5,16,2 (4)2,16,5

For the redox reaction xP, + yHNO, —— H,PO, + NO, + H,0, upon balancing with whole number

coefficients:
1)yx=1,y=5 2yx=2,y=10 B)x=1,y=20 4)x=1,y=15

Consider the following reaction:
3Br, +6C0,2~ +3H,0 —— 5Br—+ BrO;~ + 6 HCO,~
Which of the following statements is true regarding this reaction:
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(1) Bromine is oxidized and the carbonate radical is reduced.
(2) Bromine is reduced and the carbonate radical is oxidized.
(3) Bromine is neither reduced nor oxidized.

(4) Bromine is both reduced and oxidized.

The atmospheric pressure on Mars is 0.61 kPa. What is the pressure in mm Hg ?
(1) 0.63 (2)4.6 (3)6.3 (4) 3.2

At what temperature, both Celsius and Fahrenheit scale read the same value :
(1) 100° (2) 130° (3) 60° (4) —-40°

Which property of an element may have non-integral value.
(1) Atomic weight (2) Atomic number (3) Mass Number (4) Both (1) and (3)

The weight of one atom of Uranium is 238 amul. Its actual weight is ..... g.
(1) 3.95 x 10722 (2) 3.96 x 10722 (3)2.95 x 10722 (4) 3.98 x 10720

Average atomic mass of Magnesium is 24.31 amu. This magnesium is composed of 79 mole % of Mg
and remaining 21 mole % of Mg and ?Mg. Calculate mole % of Mg.
(1) 2 (2) 10 (3) 20 (4) 40

How many grams are contained in 1 gram-atom of Na ?

(1)13 g (2)23¢ 3)1g (@) % g

An element has three isotopes with masses 24 , 25 and 26 with relative abundance of 80%, 15% and
5% respectively. The average mass of the isotope mixture would be
(1) 25.25 (2) 25.50 (3) 24.50 (4) 24.25

The molar ratio of Fe™* to Fe** in a mixture of FeSO, and Fe,(SO,), having equal number of sulphate

ion in both ferrous and ferric sulphate is
@y1:2 (2)3:2 3)2:3 (4) can't be determined

1.00 g of a pure element contains 4.39 x 10%* atoms. The element is
1Hu (2) Ce (3) Ba (4) Au.

The number of neutrons in 5 g of D,O (Dis) ?H are:
(1) 25N, (2) N, (3) 2N, (4)0.5N,

If, from 10 moles NH, and 5 moles of H,SO, , all the H-atoms are removed in order to form H, gas, then
find the number of H, molecules formed.
(1) 20N, (2) 10N, (3)5N, (4) N,

The atomic weights of two elements A and B are 40u and 80u respectively. If x g of A contains y atoms,
how many atoms are present in 2x g of B?
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y y
@2 @ 7 @)y (4) 2y

Four 1-1 litre flasks are separately filled with the gases H,, He, O, and O, at the same temperature and
pressure. The ratio of total number of atoms of these gases present in different flask would be :

1)1:1:1:1 (2)1:2:2:3 3)2:1:2:3 4)3:2:2:1
4.4 g of an unknown gas occupies 2.24 litres of volume at STP, the gas may be :
(1) N,O (2) co (3) Co, (4) 1 & 3 Both

The volume of a gas in discharge tube is 1.12 x 10~7 ml. at STP then the number of molecule of gas in
the tube is :
(1) 3.01 x 104 (2) 3.01 x 101 (3) 3.01 x 1012 (4) 3.01 x 1016

22.4 litre of water vapour at NTP, when condensed to water occupies an approximate volume of :
(Given : density of water = 1 g/ml)
(1) 18 litre (2) 1 litre (3) 1 ml (4) 18 ml

The density of liquid mercury is 13.6 g/cm?. How many moles of mercury are there in 1 litre of the
metal? (Atomic mass of Hg = 200.)
(1) 68 mole (2) 69 mole (3) 70 mole (4) 71 mole

A compound of X and Y has equal mass of them. If their atomic weights are 30 and 20 respectively.
Molecular formula of that compound (its mol wt. is 120) could be :
(1) X,Y, (2) X53Y, (3) X,Y, (4) X3Y,

1 litre of a hydrocarbon weights as much as one litre of CO, at same P and T. Then the molecular

formula of the hydrocarbon is —
1) C3H8 2 CzHe 3) CZH4 4) CaHG

64 g of an organic compound has 24 g carbon and 8 g hydrogen and the rest is oxygen. The empirical
formula of the compound is :
(1) CH,O (2) CH,O (3)C,H,O (4) None

Cystine has a sulphur content of 26.7%. If its molecule contains two atoms of sulphur, what is its
molecular weight ?
(1) 240 (2) 24 (3) 2400 (4) 120.

Percentage of Se in peroxidase anhydrous enzyme is 0.5% by weight (at. wt. = 78.4) then min. mol. wt.
of peroxidase anhydrous enzymes is :
(1) 1.568 x 104 (2) 1.568 x 103 (3) 15.68 (4) 2.136 x 104

The hydrated salt Na,SO,.nH,O loses all water of crystallization on heating and is reduced to 44.1% of

its original weight. Therefore, the value n is
(1)5 (2) 10 3)6 47

Sulphur trioxide is prepared by the following two reactions
S,(s) + 80,(g) - 8S0,(0)
2S0, (9) + 0,(9) = 2S04(9)
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How many grams of SO, are produced from 1 mol of S, ?
(1) 1280.0 (2) 640.0 (3) 960.0 (4) 320.0

Methyl-t-butyl ether, C.H,,
oxygen gas, O, are required to burn 1.0 mol of this compound completely to form carbon dioxide and

O, is added to gasoline to promote cleaner burning.How many moles of

water ?

(1) 4.5 mol (2) 6.0 mol (3) 7.5 mol (4) 8.0 mol

Maximum number of moles of barium phosphate formed when excess of barium chloride is mixed with
0.4 mole of sodium phosphate is

BaCl, + Na,PO, — Ba,(PO,), + NaCl

(1)0.2 (2)0.4 (3)0.9 413

In the reaction, 2KCIO, — 2KCI + 30, when 36.75 g of KCIO, is heated, the volume of oxygen evolved

at N.T.P. will be :
(1) 9.74 dm? (2) 8.92 dm? (3) 10.08 dm? (4) 22.4 dm?

One mole of potassium chlorate (KCIO,) is thermally decomposed and excess of aluminium is burnt in
the gaseous product. How many mol of aluminium oxide (Al,O,) are formed ?
@1 (2)1.5 3)2 4)3

Assuming that petrol is iso-octane (C,H,,) and has a density 0.8 g ml-*, 1.425 litre of petrol on complete

combustion will consume oxygen ?
(1)s50L (2)125L (3) 125 mol (4) 50 mol

21.6 g of silver coin is dissolved in HNO,. When NaCl is added to this solution, all silver is precipitated

as AgCl. The weight of AgCl is found to be 14.35 g then % of silver in coin is :
(1) 50% (2) 75% (3) 100% (4) 15%

25.4 g of iodine and 14.2g of chlorine are made to react completely to yield a mixture of ICI and ICL,.
Calculate the number of moles of ICl and ICI, formed.
(1) 0.1 mole, 0.1 mole (2) 0.1 mole, 0.2 mole (3) 0.5 mole, 0.5 mole (4) 0.2 mole, 0.2 mole

A mixture of 1.0 mole of Al and 3.0 mole of Cl, are allowed to react as :
2Al (s) + 3Cl,(g) —> 2AICI,(s)
(1) Which is limiting reagent ?
(2) How many moles of AICI, are formed
(3) Moles of excess reagent left unreacted is
1) () Al, (2 1.0 3)15 @@cL (220 (3)2.0
3) (1) Al, (2)0.5 (3)15 4 @cl, (2)1.0 3)15

Zinc and hydrochloric acid react according to the reaction.
Zn(s) + 2HCl(ag.) —— ZnCl,(aq.) + H,(9)
If 0.30 mole of Zn are added to hydrochloric acid containing 0.52 mole HCI, how many moles of H, are

produced ?
(1) 0.26 (2) 1.04 (3) 0.52 (4)0.13

When a mixture of 10 mole of SO, , 15 mole of O, was passed over catalyst , 8 mole of SO, was
formed. How many mole of SO,and O, did not enter into combination ?
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(1) 2 moles of SO,, 11 moles of O, (2) 3 moles of SO,, 11.5 moles of O,
(3) 2 moles of SO,, 4 moles of O, (4) 8 moles of SO,, 4 moles of O,

0.5 mole of H,SO, is mixed with 0.2 mole of Ca (OH),. The maximum number of moles of CaSO,

formed is
(1)0.2 (2) 0.5 (3)0.4 (4)1.5

Equal moles of H,0 and NacCl are present in a solution. Hence, molality of NaCl solution is :
(1) 0.55 (2) 55.5 (3) 1.00 (4) 0.18

Decreasing order of mass of pure NaOH in each of the aqueous solution.

(1) 50 g of 40% (W/W) NaOH

(11) 50 ml of 50% (W/V) NaOH (d_, = 1.2 g/ml).

(111) 50 g of 15 M NaOH (d_, = 1 g/ml).

@, i ) Ht, 1, 1 @3 I, I @Hu=Ii=I

What is the quantity of water that should be added to 16 g. methanol to make the mole fraction of
methanol as 0.25 :
(1) 27 g. (2) 12 g. (3) 18 g. (4) 36 g.

When 25 g of Na,SO, is dissolved in 10°Kg of solution, its concentration will be
(1) 2.5 ppm (2) 25 ppm (3) 250 ppm (4) 100 ppm

The molar concentration of pure water at 4°C and 1 atm pressure is
@1 (2)5.5 (3) 18 (4)55.5

20 g of solute X are dissolved in 50 g of water. 15 g of solute Y are dissolved in 70 g of benzene. The
molalities of the solutes in these two solutions are the same. Hence, the ratio of the molecular weights
of solute X to that of the solute Y is

(1) 7:5 (2) 4:3 (3) 15:28 (4) 28:15

A 500 g toothpaste sample has 0.4 g fluoride concentration. The fluoride concentration in terms of ppm
will be :
(2) 200 (2) 400 (3) 500 (4) 800

The volume of water that must be added to a mixture of 250 ml of 0.6 M HCI| and 750 ml of
0.2 M HCI to obtain 0.25 M solution of HCl is :

(1) 750 ml (2) 100 ml (3) 200 m/ (4) 300 m/

What is the Na* ion concentration in the solution formed by mixing 20 mL of 0.10 M Na,SO, solution
with 50 mL of 0.30M Na,PO, solution ?
(1)0.15 M (2)0.24 M (3)0.48 (4)0.70

Silver metal reacts with nitric acid according to the equation

3Ag (s) + 4HNO, (ag) ——> 3AgNQ, (aq) + NO (g) + 2H,0 (1)

The volume of 1.15 M HNO, (aq) required to react with 0.784 g of silver is —

(1) 4.74 mL (2) 6.32 mL (3) 8.43 mL (4) 25.3 mL
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H,PO, (98 g mol) is 98% by mass of solution. If the density is 1.8 g/ml, calculate the molarity.
(1) 18 (2) 20 (3) 22 (4) 24

What volume of 0.10 M H,SO, must be added to 50 mL of a 0.10 M NaOH solution to make a solution
in which the molarity of the H,SO, is 0.050 M ?
(1) 400 mL (2) 50 mL (3) 100 mL (4) 150 mL

1 mole of NH, loses ten moles of electrons to form a new compound Y. Assuming that all the nitrogen

appears in the new compound, what is the oxidation state of nitrogen in Y? (There is no change in the
oxidation state of hydrogen).
1)-1 2)-3 (3)+3 (4)+5

The average oxidation state of Fe in Fe,0O, is :
(1)-8/3 (2) 8/3 ()2 (4)3

The number of electrons required to balance the following equation,
NO, +4H*+e- ——2H,O0 +NO is
(15 (2) 4 (33 4)2

In the reaction X- + XO, + H* —— X, + H,O, the molar ratio in which X-and XO, react is :
(1)1:5 (2)5:1 (3)2:3 (4)3:2

PART - 1: NEET / AIPMT QUESTION (PREVIOUS YEARS)

The percentage of Se in peroxidase anhydrous enzyme is 0.5% by weight (atomic weight = 78.4). Then

minimum molecular weight of peroxidase anhydrous enzyme is : [AIPMT 2001]
(1) 1.568 x 10* (2) 1.568 x 10° (3) 15.68 (4) 3.316 x 10*
The mass of carbon anode consumed (giving only carbon dioxide) in the production of 270 kg of
aluminium metal from bauxite by the Hall process is : [AIPMT 2005]
(Atomic mass : Al = 27)
(1) 90 kg (2) 540 kg (3) 180 kg (4) 270 kg
An element X has the following isotopic composition : [AIPMT 2007]
200% - 90%
199% - 8.0%
202x - 2.0%
The weighted average atomic mass of the naturally occurring element X is closest to :
(1) 199 amu (2) 200 amu (3) 201 amu (4) 202 amu

How many moles of lead (II) chloride will be formed from a reaction between 6.5 g of PbO and 3.2 g of
HCI? [AIPMT 2008]
(1) 0.044 (2) 0.333 (3) 0.011 (4) 0.029

An organic compound contains carbon, hydrogen and oxygen. Its chemical analysis gave C, 38.71%
and H, 9.67%. The empirical formula of the compound would be : [AIPMT 2008]
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(1) CHZ0 (2) CH,O (3) CHO (4) CH,O

What volume of oxygen gas (O,) measured at 0°C and 1 atm is needed to burn completely 1 L of

propane gas (C;Hg) measured under the same conditions? [AIPMT 2008]
17L (2 6L (3)5L (4)10L
Volume occupied by one molecule of water (density = 1 g cm™) is : [AIPMT 2008]

(1) 9.0 x 10723 cm?® (2) 6.023 x 10722 cm®  (3) 3.0 x 1022 cm?3 (4) 5.5 x 10723 cm®

What is the [OH] in the final solution prepared by mixing 20.0 mL of 0.050 M HCI with 30.0 mL of 0.10
M Ba(OH), ? [AIPMT-2009]
(1)0.10 M (2)0.40 M (3) 0.0050 M (4)0.12 M

10 g of hydrogen and 64 of oxygen were filled in a steel vessel and exploded. Amount of water
produced in this reaction will be. [AIPMT 2009]
(1) 2 mol (2) 3 mol (3) 4 mol (4) 1 mol

25.3 g of sodium carbonate, Na,CO, is dissolved in enough water to make 250 mL of solution. If sodium
carbonate dissociates completely, molar concentration of sodium ion, Na* and carbonate ions, CO,>

are respectively (Molar mass of Na,CO, = 106 g mol?) [AIPMT-2010]
(1) 0.955 M and 1.910 M (2) 1.910 M and 0.955 M
(3) 1.90 M and 1.910 M (4) 0.477 M and 0.477 M

In Duma’s method of estimation of nitrogen 0.35 g of an organic compound gave 55 mL of nitrogen
collected at 300 K temperature and 715 mm pressure. The percentage composition of nitrogen in the

compound would be : (Aqueous tension at 300 K = 15 mm) [AIPMT-2011]
(1) 15.45 (2) 16.45 (3) 17.45 (4) 14.45

Mole fraction of the solute in a 1.00 molal aqueous solution is : [AIPMT-2011]
(1) 0.1770 (2) 0.0177 (3) 0.0344 (4) 1.7700

Which has the maximum number of molecules among the following ? [AIPMT-2011]
(1) 44 g CO, (2) 48 g O4 (3)8gH, (4) 64 g SO,

How many grams of concentrated nitric acid solution should be used to prepare 250 mL of 2.0M HNO,

? The concentrated acid is 70% HNO.,. [NEET 2013]
(1) 90.0 g conc. HNO, (2) 70.0 g conc. HNO,
(3) 54.0 g conc. HNO, (4) 45.0 g conc. HNO,

6.02 x 10% molecules of urea are present in 100 mL of its solution. The concentration of solution is :
[NEET 2013]
(1)0.01 M (2) 0.001 M (3)0.1M (4)0.02M

Equal masses of H,, O, and methane have been taken in a container of volume V at temperature 27°C
in identical conditions. The ratio of the volumes of gases H,:O, : methane would be - [AIPMT 2014]
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(1)8:16:1 (2)16:8:1 3)16:1:2 (4)8:1:2

When 22.4 litres of H,(g) is mixed with 11.2 litres of Cl(g), each at STP, the moles of HCI(g) formed is

equal to - [AIPMT 2014]
(1) 1 mol of HCI(g) (2) 2 mol of HCI(g) (3) 0.5 mol of HCI(g) (4) 1.5 mol of HCI(g)

1.0 g of magnesium is burnt with 0.56 g O, in a closed vessel. Which reaction is left in excess and how

much? (At, wt.Mg = 24; O = 16) [AIPMT 2014]
(1) Mg, 0.16 g (20,0169 (3) Mg, 0.44 ¢ (4)0,,0.28¢g

A mixture of gases contains H, and O, gases in the ratio of 1 : 4 (w/w). What is the molar ratio of the
two gases in the mixture ? [AIPMT 2015]
1)4:1 (2)16:1 32:1 41:4

Suppose the elements X and Y combine to form two compounds XY, and X,Y,. When 0.1 mole of XY,
and XY, weights 10 g and 0.05 mole of X,Y, weights 9 g, the atomic weights of X and Y are
[NEET-2 2016]

(1) 30, 20 (2) 40, 30 (3) 60, 40 (4) 20, 30

Which of the following is dependent on temperature ? [NEET- 2017]
(1) Molality (2) Molarity (3) Mole fraction (4) Weight percentage

In which case is the number of molecules of water maximum ? [NEET- 2018]

(1) 18 mL of water

(2) 103 mol of water

(3) 0.00224 L of water vapours at 1 atm and 273 K
(4) 0.18 g of water

A mixture of 2.3 g formic acid and 4.5 g oxalic acid is treated with conc. H2SO4 . The evolved gaseous
mixture is passed through KOH pellets. Weight (in g) of the remaining product at STP will be

[NEET- 2018]
)14 (2)4.4 (3)2.8 (4)3.0

The number of moles of hydrogen molecules required to produce 20 moles of ammonia through

Haber's process is : [NEET-1- 2019]
(1) 40 (2) 10 (3) 20 (4) 30

Which of the following reactions are disproportionation reaction ? [NEET-1- 2019]
(a) 2Cu* 3 Cu?* + Cu° (b) 3MNO% 4H* 3 2MnO;, + MnO2 + 2H-0

(€) 2KMnOs —2— KoMnQOs + MnOz + O2 (d) 2MnO, + 3Mn?* + 2H20 3 5MnO2 + 4H*
Select the correct option from the following :

(1) (a) and (d) only (2) (&) and (b) only (3) (8), (b) and (c) (4) (8), (c) and (d)

The oxidation sate of Cr in CrOe is - [NEET-2- 2019]
1)-6 (2) +12 (3) +6 (4) +4
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27. The densiy of 2 M aqueous solution of NaOH is 1.28 g/cm3. The molality of the solution is [Given that
molecular mass of NaOH = 40 gmol] [NEET-2- 2019]
(1) 1.20m (2) 1.56 m (3)1.67m (4)1.32m
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PART - Il : AIIMS QUESTION (PREVIOUS YEARS)

10.

11.

The molarity of H,SO, solution, which has a density 1.84 g/cc at 35°C and contains 98% by weight is :

[AIIMS 2001]
(1) 1.84 M (2) 184 M (3)20.6 M (4)245M
10% molecules are removed from 200 mg of CO,. The mole of CO, left are : [AIIMS 2001]
(1) 2.88 x 10-® (2) 28.2 x 10°® (3) 288 x 103 (4) 28.8 x 10°

The weight of NaCl decomposed by 4.9 g of H,SO,, if 6 g of sodium hydrogen sulphate and 1.825 of

HCI were produced in the reaction [AIIMS 2001]
(1) 6.921 ¢ (2)4.65¢ (3)2.925¢ 4149

The mass of 70% H,SO, required for neutralization of one mole of NaOH is : [AIIMS 2002]
(1)70¢g (2)35¢9 (3)30¢g (4)95¢g

A compound possess 8% sulphur by mass. The least molecular mass is : [AIIMS 2002]
(1) 200 (2) 400 (3) 155 (4) 355

Assertion : One molal aqueous solution of glucose contains 180 g of glucose in 1 kg water
[AIIMS 2008]
Reason : Solution containing one mole of solute in 1000 g of solvent is called one molal solution.
(1) If both assertion and reason are true and reason is the correct explanation of assertion.
(2) If both assertion and reason are true but reason is not the correct explanation of assertion.
(3) If Assertion is true but reason is false.
(4) If both assertion and reason are false.

Assertion : One molar aqueous solution has always higher concentration than one molal.

Reason : The molality of a solution depends upon the density of the solution where as molarity does
not. [AIIMS 2010]
(1) If both assertion and reason are true and reason is the correct explanation of assertion.

(2) If both assertion and reason are true but reason is not the correct explanation of assertion.

(3) If Assertion is true but reason is false.

(4) If both assertion and reason are false.

For preparing of 0.1 M solution of a compound from its impure sample of which the percentage purity is
known, the weight of the substance required will be : [AIIMS 2012]
(1) less than the theoretical weight

(2) more than the theoretical weight

(3) same as the theoretical weight

(4) none of these

An aqueous solution of 6.3 g of oxalic acid dihydrate is made up to 250 ml. The volume of 0.1 N NaOH

required to completely neutralise 10 ml of this solution is [AIIMS 2013]
(1) 20 ml (2) 40 mi (3) 10 ml (4) 4 ml

Which has themaximum number of molecules among the following ? [AIIMS 2014]
(1) 449 CO:2 (2) 48 g Os (3) 8 g H (4) 64 g SO2

Carbon and oxygen forms two compouds, Carbon content in one of them is 42.9% while in the other is
27.3%. The given data is in support with : [AIIMS 2015]
(1) law of definite proportions (2) law of reciprocal proportions

(3) law of multiple proportions (4) law of conservation of mass

Page| 41



CHEMISTRY FOR NEET MOLE CONCEPT

L 4

12. A sample of a mixture of CaCl> and Na2COz weighing 4.22 g was treated to precipitate all the Ca as
CaCOs . This CaCOs is heated and quantitatively converted into 0.959 g of CaO. Calculate the
percentage of CaCl: in the mixture. [AIIMS 2016]
(Atomic mass of Ca =40, 0 =16, C =12 and Cl = 35.5)

(1) 55.28 % (2)37.3 % (3) 45.00 % (4) 49.01 %

13. If 0.5 moles of BaCl: is mixed with 0.2 moles of NasPOa, the maximum number of moles of Bas(POa)2
that can be formed is [AIIMS 2017]
(1) 0.7 (2)0.5 (3)0.03 (4) 0.10

14. Mixture of two metals having mass 2 gm (A = 15, B = 30) and are bivalent and dissolve in HCI and
evolve 2.24 L Hz at STP. what is mass of A present in mixture? [AIIMS 2018]
(1) 1gm (2) 1.5gm (3) 0.5gm (4) 0.75gm

PART - Illl : JEE MAIN/AIEEE QUESTION (PREVIOUS YEARS)
1. Which of the following chemical reactions depicts the oxidizing behaviour of H,SO,?
[AIEEE-2006, 3/165]
(1) 2HI +H,SO, — I, + SO, + 2H,0 (2) Ca(OH), + H,SO, —» CaSO, + 2H,0
(3) NaCl + H,SO, - NaHSO, + HCI (4) 2PCI, + H,SO, — 2POCI, + 2HCI + SO,CI,
2. How many moles of magnesium phosphate, Mg,(PO,), will contain 0.25 mole of oxygen atoms ?
[AIEEE-2006, 3/165]
(1) 0.02 (2) 3.125 x 102 (3) 1.25 x 102 (4) 2.5 x 102
3. Density of a 2.05M solution of acetic acid in water is 1.02 g/ml. The molality of the solution is :
[AIEEE-2006, 3/165]
(1) 1.14 mol kg (2) 3.28 mol kg (3) 2.28 mol kg (4) 0.44 mol kg

4. In the reaction [AIEEE-2007, 3/120]

2Al + 6HCI , — 2AP*  +6CF .+ 3H, (9)

(1) 6L HCI, is consumed for every 3L H, produced.

(2) 33.6 L H,, is produced regardless temperature and pressure for every moles that reacts.
(3) 67.2 L H,, at STP is produced for every mole of Al that reacts .

(4) 11.2 L H,, at STP is produced for every mole of HCI_ consumed.

5. The density (in g mL) of a 3.60 M sulphuric acid solution that is 29% (H,SO, molar mass = 98 g mol)
by mass will be : [AIEEE-2007, 3/120]
(1) 1.22 (2) 1.45 (3) 1.64 (4) 1.88

6. A 5.2 molal aqueous solution of methyl alcohol, CH;OH, is supplied. What is the mole fraction of methyl

alcohol in the solution? [AIEEE-2011, 3/120]
(1) 0.100 (2) 0.190 (3) 0.086 (4) 0.050
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The molality of a urea solution in which 0.0100 g of urea, [(NH,),CO] is added to 0.3000 dm? of water
at STP is: [Re. Paper AIEEE-2011, 3/120]
(1) 5.55 x 107 (2) 33.3m (3)3.33x 102 m (4) 0.555 m

The density of a solution prepared by dissolving 120 g of urea (mol. mass = 60 u) in 1000 g of water is
1.15 g/mL. The molarity of this solution is : [AIEEE-2012, 4/120]
(1) 0.50 M (2)1.78 M (3)1.02M (4)2.05M

The molarity of a solution obtained by mixing 750 mL of 0.5(M) HCI with 250 mL of 2(M)HCI will be :
[JEE(Main)-2013, 4/120]
(1) 0.875 M (2) 1.00 M (3) 1.75 M (4) 0.975 M

Consider the following reaction :
xMnO,” + yC,0,” + zH" — xMn** + 2yCO, + % H,O

The values of x, y and z in the reaction are, respectively : [JEE(Main)-2013, 4/120]
(1) 5,2 and 16 (2)2,5and 8 (3) 2,5and 16 (4)5,2and 8

The ratio of masses of oxygen and nitrogen in a particular gaseous mixture is 1 : 4. The ratio of number
of their molecule is : [JEE(Main)-2014, 4/120]
1)1:4 (2)7:32 3)1:8 (4)3:16

The molecular formula of a commercial resin used for exchanging ions in water softening is CgH,SO;Na

(Mol. wt. 206). What would be the maximum uptake of Ca?* ions by the resin when expressed in mole

per gram resin ? [JEE(Main)-2015, 4/120]
1 1 2 1

1) — 2) — 3) — 1) —

()103 ()206 ()309 ()412

The most abundant elements by mass in the body of a healthy human adult are : Oxygen (61.4%);
Carbon (22.9%), Hydrogen (10.0%) ; and Nitrogen (2.6%). The weight which a 75 kg person would gain
if all *H atoms are replaced by 2H atoms is : [JEE(Main)-2017, 4/120]
(1) 37.5 kg (2) 7.5 kg (3) 10 kg (4) 15 kg

1 gram of a carbonate (M,CO,) on treatment with excess HCI produces 0.01186 mole of CO,. The

molar mass of M,CO, in g molis : [JEE(Main)-2017, 4/120]
(1) 84.3 (2) 118.6 (3) 11.86 (4) 1186

Which of the following reactions is an example of a redox reaction ? [JEE(Main)-2017, 4/120]
(1) XeF, + PF,— [XeF]* PFg (2) XeF, + H,O— XeOF, + 2HF

(3) XeF, + 2H,0 — XeO,F, + 4HF (4) XeF, + O,F,—> XeF + O,
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The ratio of mass percent of C and H of an organic compound (CxHvyOz) is 6 :1. If one molecule of the
above compound (CxHvOz) contains half as much oxygen as required to burn one molecule of
compound CxHy completely to COz and H20.The empirical formula of compound CxHyOz s :

[JEE(Main)-2018, 4/120]
(1) C3H402 (2) C2H403 (3) C3Hs03 (4) C2H4O

For the following reaction, the mass of water produced from 445 g of Cs7H1100s IS :
[JEE(Main)-2019, 4/120]

2Cs7H11006(S) + 16302(g) ——> 114CO02(g) + 110H20())
(1) 490 g (2) 445 g (3) 495 g (4) 890 g

A solution of sodium sulfate contains 92 g of Na* ions per kilogram of water. The molality of Na* ions in
that solution in mol kg is : [JEE(Main)-2019, 4/120]
(1) 16 (2) 12 (3)8 44

The amount of sugar (Ci2 H22 O11) required to prepare 2 L of its 0.1 M aqueous solutions is:
[JEE(Main)-2019, 4/120]
(1) 68.4 ¢ (2)34.2¢ (3)17.1g (4) 136.8¢

A mixture of 100 m mol of Ca(OH)2 and 2 g of sodium sulphate was dissolved in water and the volume
was made up to 100 mL. The mass of calcium sulphate formed and the concentration of OH- in
resulting solution, respectively, are : (Molar mass of Ca(OH)2, Na2SO4 and CaSO4 are 74, 143 and 136

g mol, respectively; Ksp of Ca(OH)2 is 5.5 x 10-5) [JEE(Main)-2019, 4/120]
(1) 13.6 g, 0.14 mol Lt (2) 13.6 g, 0.28 mol L*
(3) 1.9 g,0.28 mol L (4)1.99g,0.14 mol L

An organic compound is estimated through Dumus method and was found to evolve 6 moles of COz, 4
moles of H20 and 1 mole of nitrogen gas. The formula of the compound is: [JEE(Main)-2019, 4/120]
(1) CsHsN (2) CeHsNz2 (3) C12HsN2 (4) C12HsN

A 10 mg effervescent tablet containing sodium bicarbonate and oxalic acid releases 0.25 ml of CO: at
T = 298.15 K and p = 1 bar. If molar volume of CO2z is 25.0 L under such condition, what is the

percentage of sodium bicarbonate in each tablet ? [JEE(Main)-2019, 4/120]
[Molar mass of NaHCO3s = 84 g mol]
(1) 0.84 (2) 33.6 (3) 8.4 (4) 16.8

8 g of NaOH is dissolved in 18 g of H20. Mole fraction of NaOH in solution and molality (in mol kg-*) of
the solution respectively are : [JEE(Main)-2019, 4/120]
(1)0.2,11.11 (2) 0.167,11.11 (3) 0.167, 22.20 (4) 0.2, 22.20
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1 Q 2 @ 3 2 4 @) 5. 1) 6. @) 7. 3)
8 @ o @) 10. (2 11. (2) 12 (2 13. (3) 14 (4
5. (1) 16, (3 17. (1) 18. (1) 19. (1) 20 (@ 21. (2
22. (1) 23. (3 24 (4 25 (2 26 (3 27. (3
PART-II
1 @ 2 a 3. @) 4 1) 5. 2 6. @ 7. (4)
8 2 o 2 10 (@3 11. (3 12. (3 13 (4 14 (1)
PART-III
1 Q2 2 3. @) 4 4) 5. 1) 6. @) 7. (1)
8 @ o (1) 10. (@3 11. () 12. (4 13 (2 14 (1)
15. (4 16, (2 17. (3 18 (9 19. (1) 20 (3 21. (2
22. (3 23 (2
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