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CHEMISTRY (9& W@ ((;U‘—‘” E

CHAPTER NO 4 o\ MM“ STOICHIOMETRY
Exercise Multlple Cpmﬁxd th'stlons o

1. 0.334x10% atoms 2. CasP>

3. 6.022%10% amu 4, CH:

5. 0.255 moles 6. 3.01x10%

7. 108 g 8. NoH,

9. Ethane (C>Hs) 10. 132g
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Q#2: Short Question Answer

i. Write down the chemical formula of barium nitride.
Barium Nitride: BasN:

r.--~) X "'. g { “‘\ ( \
ii. Find out the molecular formula ofg compound Who§é g;nﬁmdal fo\'mUIa is CH,0 and its molar mass is 180.
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o Empirical formula = CHzO VL VLYW T
e Empirical formpla\ $§ bf CHzO = 12 (C) +2x1 (H) + 16 (O) = 30 g/mol
. Molecular\fqi‘hmlh\maSS = 180 g/mol

.
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Steps: n = (molecular mass)/(formula mass)
n=180/30=6
6 (CH20) = C¢H1206 (Glucose)

iii. How many molecules are present in 1.5 g H,0?

e Step 1: Molar mass of H2O =2(1) + 16 = 18 g/mol
e Step 2: Moles of H.O = 1.5 + 18 = 0.0833 mol
e Step3:0.0833 x 6.022x10% =5,01x10?2 molecules
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Final Answer: 5.01 x 10?2 molecules of H-0

iv. Difference between a mole and Avogadro’s number:

A unit of measurement for amount of substance. 'A fixed numerical value.6.022 10236022 10

Represents a collection of particles (atoms molecules, Ipti'ls_-,:- \ Represents the number of particles present in one
etc.). O\ ~~2\\ Y\ \\ P et

Symbol: Na.

Symbol: mol.
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v. Write down the chemical equation of the followmg reactlon IPRNIZAN(C S

Cus 2sto4 —>£u50a+ EHiO ! by ) T

Q#3: Constructed défib‘ I

i. Different compounds will never have the same molecular formula but they can have the same empirical
formula.
e Empirical formula shows the simplest whole-number ratio of atoms in a compound.
e Molecular formula, honf.s clthe actual number of each type of atom.
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¢ Glucose — CsHi205
e Acetic acid — C2H4O:
e Formaldehyde — CH:0O
All have the same empirical formula: CH20

ii. Write down the chemical formulas of the following compounds:

Name of compound Chemical Formula
Calcium Phosphate Caa(P04)2 ,—)./_;1?:
Aluminium Nitride AN~ ‘ N
Sodium Acetate 0\ AT (SH«C‘OONa B
Ammonium Carbonate ~ \| ~ .\ | INH:)COs
Bismuth splﬁha‘te"' VWU Bix(SO4)s

N T‘-\‘T ‘“‘\]P
iii. Importance of Ave étgro s number in chemistry:
Avogadro’s number (6.022 x 10>3) helps count atoms, molecules, or ions by weighing them. It connects the
microscopic world of particles to the macroscopic world of grams and moles.
www.ilmkidunya.com
iv. When 8.657 g of a compound were converted into elements, it gave:
e Carbon=5217¢g
¢ Hydrogen=0.962 g
e Oxygen=2478¢g
Calculations:
e % C=(5217+8.657) x 100 = 60.26%
e % H=(0962+8657)*% 100=11.11%
e %0 =(2478+8.657) x 100 = 28.62%

v. How to calculate the masses of products formed in a reversible reaction?
Steps: www.ilmkidunya.com

Write the balanced chemical equation. A\ ROND
Determine initial moles of reactants. A ~e\\ [ (o \ oo~~~
Identify the limiting reactant. O |\ | |} A=

Assume that x moles of reactants convert to prdclucts Y

Determine the chaﬁge in concentrations.

Apply the equlllbnu‘m tonstant {Kc) to solve for x.

Calcu eﬁ::e equﬂnhi'ium nioles of products.

Comf moles to masses usi ng molar masses.
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ZQ #4: Descriptive Questions
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1. Which conditions mustr_\

Ans: Follomn%WQﬂsﬁhS%

Idcnnhgatlon of reactants and products along with their physical state

A QA {’/‘/El\. cOUL
A Nanra W/ (@3~
_4\ q:‘)‘\ e I‘i‘-, I\)' \\ \ '\ \5 ) |
\\/7 -\( Q \\\\JJ U
\'E@N‘” writing a chemical equation for a reaction?

?ulﬁllcd before writing a chemical equation.

e Type of reaction i.e. Combustion, synthesis etc.

e Balancing of atoms on both sides of the reaction according to law of conservation of
mass. Www.ilmkidunya.com

2. Explain the concepts of Avogadro’s numbers and mole.
Ans: See answer in Question number 7 & 8

3 How many grams of CO; will be produced when react 10 g of CH; with excess of O;
according to the following equation?

www.ilmkidunya.com CH, +20; — CO;+ ZHzO @@m

Mass of CH4 @
Ans: Moles of CHy = Molar mass of m (\%S\@\?\ﬁ;

¢ mole of CH,4 produces one  mole of CO; so,

From above equati @
0.625 W uce 0.625 moles of CO»
N

Mass » = moles of CO, x molar mass of CO,
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Molar mass of CO, = 12 + 32 = 44 gmol ¥

Mass of CO; = moles of CO» x molar mass of CO»
Mass of CO; = 0.625 mole x 44 gmol
Mass of CO, =27.5¢

4. How many moles of coal are needed to produce 10 moles of CO according to the
following equation? www.ilmkidunya.com

3C + O; + HO—H; +3CO

~ ~ONN
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Ans: From the above reaction it is clear @at Tﬁ'gf )3 moles of CO, so

10 moles of Coal progg
How much SO; is ne% roduce 10 moles of Sulphur?
\N\NJW W 2H,S + SO; — 2H0 + 38
Ans: According to reaction
1 mole of SO; produces moles of S = 3 mole
How much ammonia is needed in grams to produce 1kg of urea fertilizer?
2NH; + CO; — CO(NH;); + H;O
Calculate the number of atoms in the following,
(a) 3g of H> (b) 3.4 moles of N> (c) 10g of CsH;204

Ans: ala) Wkedknow that
www.limkiaunya.com Mass of H2

23
Number of molecules of H;= T — % 6.02x10

I 23
Number of molecules of H» = e 6.02x10" =895 x10% molecules Om

Number of atoms in one molecule = 2 ’\ %
Number of atoms in 8.95,x10” %ﬁg (@» @
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\J = 1.79 x10** atoms
)"We know that
Number of molecules of N,= number of moles x 6.02x10™
Number of molecules of Ny = 3.4 x 6.02x10” = 20.46 x10** molecules

Number of atoms in one molecule = 2

Number of atoms in 20.46 x10% molecule = 2 x 20.46 x10%

= 40.92 x10%
= 4.09 x10** atoms
c) We l_(lnoﬁ.tgat
www.ilmkidunya.com
M fCceH120
Number of molecules of CsH 305 = ——— 200 __ » 6.02x10%
Molar mass of C611206

Number of molecules of CsH;>0¢ = 180 / ?% Wg&:@ ((\({i}

Number of atoms in on \n

Number of atoms in Oj@t e@:& 0‘3?4 ><1023

= 8.02 x10% atoms
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