Unit 3: Stoichiometry

Made by: Maira Fayyaz Lecturer: Miss Ayesha
Class:10 Amjad

"The calculation of reactant and products in a balanced

chemical reaction’. GET ADMISSION IN OUR ONLINE INSTITUTE
BADLO BY MAK
Or Contact WhatsApp Number: 492 331 5014352
"The study of relative amount of substance involved,in
a chemical reaction". StoicASh=Blerment |
Example: Metron=Measure

>H, + Oy - == HQG
\“"2_ + OL — N lHa_O

IHL  + OD_._ _‘; QHlD
Leﬁ -

2 mol of N 1 méhofs 2 mol of

hydrogen oxygen water

:Mo le

"Mole is a meaglgNg unit of amount of substance”

——>"/A\t9mic RAASS, Mole :
Formuld mass and molecule RalauuE Rl st
3Bt 5 substance ®»l atomic mass in grams of a

. ’ substance.
4 e_xpressed IN grams ) formula mass in grams of a
substance.
substance.
Example: unit is necessary.

M unit is mol.
M Example:
B one mole of oxygen is 16g .

( this is for atom)

8 one mole of NaCl is 58.5g. (this
is formula unit)

. Example (1 mole = ?
Term Particle Type Molar Mass

grams)

Oxygen atoms 16 g/mol 16 g of O atoms
O, Oxygen molecules 32 g/mol 32 g of O, gas

NaCl lonic compound 58.5 g/mol 58.5 g of table salt

a M- AR
12-23 AN



Mole ratio/Conversion factor:

"Mole ratio tell us how many mole of each substance
react or are produced in a chemical reaction

Or
‘A balanced chemical equation will tell you the ratio of

amount reactant produce to the mole”. | I
Example: Hl _I.. 02 > 2H7_ »
'\[ GET ADMISSION IN OUR ONLINE INSTITUTE
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‘. sation of

e ratio.
% dStance: mole
lic representation:mol
Example r WK ’4@ | burns according to the following)

a) 2 3 +3Dz > QCOZ_ ¥ L!Hz()

olef CH3 OH are burnt in oxygen,Calculate:

2 mol of 1T mol of 2 mol of
hydrogen oxygen — water

2kg Tkg 2kg
chickent rice — 2 biryani

Given:

‘ 5tep 1: Mole ratio /conversion factor between given and find from balance
chémical equation.

(stivent ﬁnJ
QCHao . 301

C/* - :N,J -5 |—:-- 1-5—moes |
Given =




Step 2: Find desired quantity by multiplying given value in numerical.

- D@STVE’A ®uaﬁ' Ld = Gﬂ\leﬂ P Ci
— 3'3\%}[ N /_( ' g_
_ gzg Moles answer

b) How many moles of water are produced?

' » _ GET ADMISSION IN OUR ONLINE INSTITUTE
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2 C HS OH . H 10 |

[ F - fud - _
Criven Q’J

Step 2 - esT{edg &u(ﬁt&a - l' X GIVB”
— 2 w.o(, P 3 é)o
Ny 7 mo\% answer

homework
Parta)f N
w0 R GW@” : hnOQ
) 1
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Bc‘fﬂl\fc& &Um—t Gnver\ X C [

- 3.0 x 0%
= Lf mo‘es Q-Nl %nsw@/
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Dev‘we& ®uaﬂJ[ﬂa = C |: A GN@\(\
= L% 266
- g - ?)Q.moles

)\/asg mgvam = Y\ X YY]OIQ\/ YNASS | '
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— QCW % %mms Finallanswer

Important Fopmulas,,
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Concept assessment 3.2

‘ _ Solution:
G7N€Y7 . [ind

O‘l GET ADMISSION IN OUR ONLINE INSTITUTE

2_ °
BADLO BY MAK
2 . 1 Contact Wh “
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CF=fid = L = OFbwols &M

Given 2 \
D swe&uaﬁh(j C )’ A Cﬂ[\/w \ = 02
= O_b . 58 _h

— 2,5 mo\e,s_

- Molar volume

1 ) GET ADMISSION IN OUR ONLINE INSTITUTE
1 mol =24 dm3
Contact WhatsApp Number: 492 331 5014353
1T mol of Ho RTP = 24 dm3
1 mol of NH3 RTP = 24 dm3 TP
(Room Temperature pressure)
T=25degC

P=1atm




2) 1 mol of H,STP = 24.414 dm3/litre

Exercise 3.3

YY1
Q ‘5’ YY\oL _ j— GETADMISSIONOl.IleUTE
X -
_— 2 \ A
X o= A5 XN |- GOCtm _ A@wex
1
Concept assessmenti3¢3
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Percentage composition

Definition:

"Percentage composition is the ratio of mass of each

element to the total mass of compound multiplied by
100°

L,>It shows how much element contributes to totagJ
mass of compound

Formula:

Maes of €\emeﬁL In d
%{ceﬁ[&ga o’f E omal = "—D"“f"""‘l W\ X 100

MOLQY Mass wlf\o(e COMPound

GET ADMISSION IN OUR ONLINE INSTITUTE
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(= o

By mass 60.3% Mg and 39.7% O is present in MgO.Sum of % of all element
in compound should be 100.



concept 3.4

-0CH BADLO BY MAK
ct WhatsApp Number: 492 331 5014353

Conta

|80
Z40=ié_><\00=§363z

Hp+6.66b+523% = iDOZ\/




Mo\av YNass

4) NH4NO. :

“

GET ADMISSION IN OUR ONLINE INSTITUTE
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li |' N reactant:

\.m/

e that produce least
eaction

Limiting and no

Limiting Reactant:

A limiting reactant i
number of pro |

"The rea h |s completely consumed in a
chemic

he amount of product form will depend upon

mou nt of limiting reactant.
o oy o GET ADMISSION IN OUR ONLINE INSTITUTE
Limiting Reactant: 20C/ BADLO BY MAK
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The reactant in excess/left utilized/unreacted after
reaction is completed is non-limiting.



For example:

According to balanced chemlcal equation

Q,mo\ 0 Hg, ¥ mol H&O
1[ X OF

answer

L_,_> excess reactant

)
' xample 3.4

A

A Vv

Zn -
N = @ M 9 _ 200 _ 3.0b woles
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Q)_ Conversion of moles into mass

J[ Mass_ og H;]Afogm — 1 X [\/\otow YNAS
?KOAU@&

Mass = JMxd
- Ll-D%g




Concept assessment exercise 3.5:

Question number 01:

Conversion of mass into moles:

Mj" 4 ""_,_E_Q =0.06 moles
24




Conversion of moles into mass

Question number 02

Conversion of mass into moles

Zn=N=[0 =05 mles

T ————————

Q. 652

Contact WhatsApp Number: 492 331 5014353
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». O Question number 03

Convgrsion_of mMass into mole:

QL = Y) - g('{ = 2 mO[ GET ADMISSION IN OUR ONLINE INSTITUTE
Yy 27
C

TBY; n =00 - _/_,_-26/mol
160

2 B - Given + Find
. rrol of AL~ 2 rad of ARy,




C-
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D-8= 0-66x7128

- O%lmahs o] BQ
b) conversion of mole into é‘

mass in g of AlBr; produc : ; X Q,é 7

O Theoretical yield
"The @ of product as calculated from a balanced chemical equation is
Was teoretical yield".

% Actual yield:

" The amount of product actually produced in a chemical reaction is known
as actual yield".

Percentage yield:

"Percentage Yield is a measure of how efficient a chemical reaction is. It
compares the actual amount of product obtained (actual yield) to the
maximum possible amount(theoretical yield) and expresses it as a
percentage.’



— Hdud Vied % 100
’(Ee,ove‘tiCaQ yi'e(ek

> Actual yield is always less than theoretical yield due to:

1. Mechanical losses (spills, transfer errors)
2.Side reactions (unwanted byproducts)
3. Reversible reactions(incomplete conversion)

4. Impurities (in reactants)
5. Human/measurement errors Example 35__

Given : ol N ¥
CU%O-( ‘ Cu L \

ivanoFCngD‘i : /{_\mo[ o]CCu Va'
C'F; fl— = /( \mo[ f \N

GET ADMISSION IN OUR ONLINE INSTITUTE
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D.®._._ 1« 79x\0¢

Conversion of«naie iato gram

MQSQ [/} 3{6“7‘ Y1 X ‘\/Lola\/ Mass

answer

- 77287




Concept exercise 3.6:

Question number 01

2 mol : CH

Glven. Actual yield : 177 g

Required: theoretical ; 7
Actual ; ?
% yield: ?

Contact WhatsApp Number: 492 331 5014353

@?’ mole to gram
‘\/lass in% Y llDl’f
(208

0 A Qc{uag x_ |00
Theotlicd

= 177 x|
208

= 574 [ e




Question number 02

Conversion of mass into mole

GET ADMISSION IN OUR ONLINE INSTITUTE
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= O 1gmo\es

Conversion of moles iINto Mmass

MO\&S N % O ’g X 2_706

= 4. 50 9
4 Z_ Yitlc\ = &j < ./-)-OO
| “0-5

| ‘—‘-‘é%%Z Answer




Determining Emperical and molecular formula:

It shows
actual
number of
atoms In a
compound’

“Shows simple

ratio of

elements in a
definitions (— compound"

NI
21

=CHs(

Example 3.6: A
gJ[@P /L .— Calculate moles of each suben percentage
C-40/ =373

GET ADMISSION IN OUR ONLINE INSTITUTE
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calculate mole ratio of each element

6@ Ya‘LiD = Yﬂoles o]C Semik

ﬁowe,?[ \Ié\lue, 01[ Mn(
.Mﬂlefa'boFC-f- %“i o .
Mp‘a i of H= % =7 = C’.LH?_OL _ngneurllgal
Mde vitival 0= 22=1




| Molecular formula = n x Empirical formula
L_/
N = Molay mags of COTE"""A
Enpiricd {omola

Contact WhatsApp Number: +92 331 5014353
=130 =6 '

MOlQCU\QY -FoYWQU\(; — n X ETY\PMCQ(. %YYBU{Q__—
= 6% ((H) -~

Mo\ecylaf Efmolox = CG HnO& ) T

glicose,

GET ADMISSION IN OUR ONLINE INSTITUTE

conceptfasseéssment 3.7:-

Question 01

Step 1: Calculating moles ofyeafhmglement.

C= 264 ~Z2% (lesttudod
1L N

H = 23 5 33y

C . l_l . O GET ADMISSION IN OUR ONLINE INSTITUTE
: BADLO BY MAK
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to make

L
L . 2_) Ve 1f%whole C?ligit

L{ GET ADMISSION IN OUR ONLINE INSTITUTE
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Empirical formula
C 2 H%Dz P

Molecular formula = n x Empiricakformula

l = Mo|a( MAass
Empiri @ focla

N = 9_4__'-1\(1\0(
% __ Vv

|\/(o‘€Cu‘0w WP ovmulg = _1_% (CszDJB

= C 2|—l302 molecular formula
Yy |

Question 02 ==

Step,;, Calculating moles of each element.

( _
18 M = 150w
i(l GET ADMISSION IN OUR ONLINE INSTITUTE
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step 2: calculating mole ratio of each element.

GET ADMISSION IN OUR ONLINE INSTITUTE
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Molecular formula=n x emgirical formula

molar mass of empirical formulaz ’5,5( ‘Q_H 4 ' q X7
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- C')_(,i }Ik%ﬁq answer




Percentage purity:

‘Amount of pure substance in a sample represented as
percentage of sample's total mass’

formula: Percentage ~actual mass of compound

® . 7! 7
purity GET ADMISSION IN OUR ONLINE INSTITUTE

Total n ~0C! BADLO BY MAK

Contact WhatsApp Number: +92 331 5014353

Applications:

1. Medicines — Ensures correct drug dosage.
2. Chemicals — Checks quality in labs & industries.
3. Food - Tests additives & nutrients.

4. Fertilizers — Measures active ingredients.

5. Metals — Determines gold/silver purity.

6. Pollution Control — Analyzes impurities in air/w

Pu I'POSE: Ensures safety, quality, and effe
industrial uses.

scientific &

\_/
A
' C ss: 709

Actual mass:56¢g

— gg X \DO GET ADMISSION IN OUR ONLINE INSTITUTE

Concept assesssment 3.8:

S0CH BADLOBY MAK

'7O Contact WhatsApp Number: 492 331 5014353

R0/ | answer



Concentration unit:

Definition:

"The quantity of solute present in given amount of
solvent/solution.’

Formula:
Concentration = _Quantity of solute %
Total amount of solvent

@centration

ed per dm of

Example: A) 5g of NaCl in 100g water—>Hj
B) 10g NaCl in 100g water

C) 5g of NaCl in 200g wat
1) Molarité%

Definition:
"Number of moles of sol
solution.”

Formula:

Example”3.8:
Given .
GET ADMISSION IN OUR ONLINE INSTITUTE
@3 O‘\j U{ea :L‘\Da Contact WhatsApp Number: 492 331 5014353
7 £ — 1 2
(A) me. O% gokdion: bOOCYY] = 06 o[m _
1000
Required:

Molaﬂjta = ?
Mokes - ?



Formula:

GET ADMISSION IN OUR ONLINE INSTITUTE

mass in gram BADLO BY MAK

n=--———__ Contact WhatsApp Number: 492 331 5014353
Molar mass

no of moles

Volume in dm3

Solution:

conversion of mass into moles:

Y\ = LIO = D-ég\mot
60

putting value in formula\@f mol@rity:

M = 0667 = \-%2»_%9(
05

result:

Example 3.9:

Given Data:

- Number of moles KMno4= 0.05 moles
- Volume of solution =600 = 0.60 dm3

1000
Required:
Molarity=" GET ADMISSION IN OUR ONLINE INSTITUTE
= - BADLOBY MAK
ormuia. Contact WhatsApp Number: +92 331 5014353
M = No of moles

Volume




Solution:

M= 0.05 ~0D.0%3
D-6

The Molarity of the solution (containing 0.05 moles) with a volume of 0.60
dm?®is 0.083 M.

Result:

Concept assessment 3.9:

GET ADMISSION IN OUR ONLINE INSTITUTE

Contact WhatsApp Number: 492 331 5014353

a_) Given:

moles of KCIO., = 1.5 moles

Volume of solution = 250 cm~ = 0.25 dm>

1000 O
Required:
Molarity = ? V
Formula:

M = No of mol v
Volum
Solution: %
Puttin @ formula:

- 15 wmol

o B
M= 0M]| ;

Result:

The molarity of solution containing 1.5 moles of KCIO and 250cm is 6M.




b) Given data:

Required:

Moloei!
\OLlQY| a \ A
MO €S -

)

Formula:
mass in gram L J
n —
Molar mass 4 ) W
~no of moles
Volume in dm3
Solution: ® 3

convert mass into moles:
= N ¢ Molar mass

Q ':_/ \_”‘f = 29 4 20.04|6x3
\Z7 = (22-C g/mo\

calculating molarity now:

/
| \
GET ADMISSION IN OUR ONLINE INSTITUTE
Contact WhatsApp Number: +92 331 5014353
Result:

The Molarity of solution containing 759 of KCIO and 1.25dm solution is
0.49M.



¢) Given data:
Mass of KCIO, = 0.25 g

Volume= 50 cm® = 0.05dm~
1000

Required:

no. of moles="?

Molarity =7

Formulas:

mass in gram

n p—
Molar mass
~no of moles
Volume in dm3
Solution:

Convert mass into moles:

N =0

Calcula@ity:

00204 _ ().DHO3 M
0-05

Result: S0LH BADLOBY MAK

Contact WhatsApp Number: +92 331 5014353

3
Molarity of solution containing 0.25g of KCIQ, and 50 cm of solution is

0.0408M.

0-002.04 mo(

GET ADMISSION IN OUR ONLINE INSTITUTE




Length of solution:

Definition:

"Length of solution refers to concentration of solute in
a given volume of solution™.

Mathematical formula:

Formula:

S{reﬂg‘l}\ = Mass ai’ Solu{@,
Nolume




Solution:

putting value in solution:

GET ADMISSION IN OUR ONLINE INSTITUTE

BADLO BY MAK

o Contact WhatsApp Number: 492 331 5014353
Result: *

The strength of solution is 10 g/dm?’.

Example 3.11:

required:
Chondh- 2
formula:

gjwﬂg_[h =ai ' LASS 0£ Solu{e

: GET ADMISSIONIN OUR ONLINE INSTITUTE
\/ \ BADLO BY MAK
& = = O ume/ Contact WhatsApp Number: 492 331 5014353
solution:

putting value in solution:

Sbergh = 254 - 005 glon’|
Result; 3

The strength of solution is 0.05g/cm .



Example 3.12:

given:
9{"6"(‘]““‘ n géfm?’--= gogélmg |
Required:
gJLYeng'h n 3/(;m3=—. ¢
Formula: N\
1 dd = 1000 ¢ AN
C = Aot P
000
dm ¥ 1000=cm \ J)
solution: N\
1‘3 _ 4;3_ =.O~0ng/cm$-
dm 000N

¥ = 50x 0-00!
— O Og 3 GET ADMISSION IN OUR ONLINE INSTITUTE
d é’m BADLO BY MAK
Contact WhatsApp Number: 492 331 5014353
result:

The strength ofsolution in g/cm3 is 0.05 g/cmg.




Problem involving interconversion
of Molarity and Strength:

Molarity=—==Strength

J
Interconversion

Example 3.13:

Given:

moles = D-25M

NaOH
1. of woles = 0. 25M

Volome =L dr”.
Required:

Contact WhatsApp Number: 492 331 5014353

Result:

10 g/dmsmass of NaOH is present per dm" of solution.

Now converting g/dm into g/ cm .




DC =J{|-Cw?
X - 10x1 (= 001 8/(_\“,;5 )
1000

GET ADMISSION IN OUR ONLINE INSTITUTE |

Given: 'BADLO BY MAK
Contact WhatsApp Number: 492 331 5014353
Maes Of KOH - 5.9 Ca

Vblume = 4dn

Required:

Molaidy - M = 2

Formula:
1)

Mokaﬁjﬂ] = W, oﬂmgles
o \blime in dm

Y\_=_%s% N 9

Ml Mo

Selttion:

%)

calculating moles:

N = 589
C6 8 fd

N = 0-1 wol




Putting value in formula:

N\ — _ _ ‘ GET ADMISSION IN OUR ONLINE INSTITUTE

BADLOBY MAK

Contact WhatsApp Number: +92 331 5014353

Result: Molarity of solution is 0.10 M.

Concept 3.10:

question#01

Given data:

Mas ng o NaOH = 259
Vobrme of Soldion = 4 4

required:

MO'G\Yila = ?

formula:

e A v 4

MO\ awl}j Moles of go'
olurne of Sul

Y = _Ma_ss N i
— Motav MQss

soluion:
convert mass into moles:
N = 289
L’D(?Mbl GET ADMISSION IN OUR ONLINE INSTITUTE

BADLO BY MAK

-_— D i 6 :Z F—E m,ol Contact WhatsApp Number: 492 331 5014353




calculate molarity now :

M = O 626 | _ 0-625 g/clmg
Tdn

result: the molarity of solution is 0.6259/dm3.

question#02:

given data:

No. of moles = 1.2 md -

required:
1 :
Mass inﬁ o{‘ NGOH i g/cr_n ancf_a/c[mg-‘ ?
ﬂFormu\a: GET ADMISSION IN OUR ONLINE INSTITUTE

BADLO BY MAK

o | Contact WhatsApp Number: 492 331 5014353
Mass M g = YA, % Mo‘a\( mass

) 3 ML
Cm AasS wn ?
N\1000wr

solution: Calculate mass in g:

Maeg‘ng = 1.9l x 40 ?/mo(
= {8 ﬂ/l,(mg—

convert intocm ™ :

CYY]?) N L‘ 5 9 |= 0-043 /Cmg-
1000 e [——*——g——

m-




result:

The mass of NaOH, having molarity is 48g/dm?® in dm’ and 0.048g/cm’ in
3
cm?,

question # 03:

given:

Mass in 2 = -/-{-Oﬁ
\/Olume, O_F SO{dion-'- f’_dmg-
Mo[a\( mass = 6-87 x \Oq-

Required:

10 Of \rnoL,s= ¢

Mo(a(i'&y = ?

formulas:

1) n = Mass in
Mogaf
) M

opavb €s o QD‘JIB
olume of sl -

n = 10

P e S S

65100

convert mass into mole:

Contact WhatsApp Number: 492 331 5014353

= )-D00153 vy i




Calculate molarity

D-0001538 ol - -
M- " lde -“—‘_4-'536%’0%(\4

result:molarity of solution containing 10g of haemoglobin dissolvedin water
to make up 1dm3 of solution is 1.536 x 10™'M.

Dilution of solutions:

Definition:

‘Dilution is a process by which you make a solution
less concentrated by adding more liquid(ywates)t

Example:

Cup of strong lemonade

add water

Cup of dilutg leéwonade

L->Only volume changesWwot/the solute

s Dilution does not éhéange amount of solute only
spread it outnmere solvent

Formula:
GET ADMISSIONIN OUR ONLINE INSTITUTE

¢ M1V2 = M2V/?2

Contact WhatsApp Number: 492 331 5014353

M1= €oncentration of original solution
M7= cOme€ntration you want after dilution
VM= Viblume of original solution

V22 otal volume of solution

Activity # 01

Prepare 250cm of solution of 0.1M from concentrated hydrochloric acid




Given data:

M\ - Concetdion of Dl 54 - HCL

7_ = i’ncl /af‘teY d ‘U‘tlDY\ COV\C@ELYO on
\/?_ = T&a\ Vo‘Ume_ OF SD‘LTb'm

required: BADLO BY MAK
Contact WhatsApp Number: 492 331 5014353
\/\ = \{D\Ume Qr Df;alf\al GOlU‘I oN -

formula:

M1V2 = M2V2

GET ADMISSION IN OUR ONLINE INSTITUTE

solution:

\V Y/ AV
M,

putting values in formula:

\/n . 0IM ¢ AZQC_)—

tesult:

voldme of original solution is 2.08 cmg_

Example 3.15:
Given data: MQ_ - Mo(ay[‘",J ﬂ@@,ﬁ{aA '\'o PYQ,PQ{@ Kl\b} —
\/ = %Ocm% GET ADMISSIONIN OUR ONLINE INSTITUTE

M\ - L’IM ive,n soluJ[ion-

Contact WhatsApp Number: +92 331 5014353



Required:

\}\ = \)olvme Of Q’O\Jh"” needed 1o [epore KNO‘S“

formula:

\/‘ = M')_\I

pX
M

solution:

putting values in formula:

\/\ = /_\_M x(OO
-M

Result:

GET ADMISSION IN OUR ONLINE INSTITUTE
-CL BADLO BY MAK

‘ Contact WhatsApp Number: +92 331 5014353
3

E

s 125 cm .

Volume of solution needed ta
W

GET ADMISSION IN OUR ONLINE INSTITUTE
Concept 3.11: £0CH BADLO BY MAK

Contact WhatsApp Number: 492 331 5014353

\ 4

question 01

Given:

M -DIM |, M- ?

\/l = Q-gcml/ \/1?— {lOcm?’
Y, = {l_ ) N2 = il



formulas:

ﬂdJ \Base
M| \/l — M’).\]'L

N, Yo
GET ADMISSION IN OUR ONLINE INSITUTE
solution: BADLO BY MAK
Contact WhatsApp Number: 492 331 5014353
/_‘_.\ By substituting values:

O'j_x 6}@ — MLK(O
1 1,

01493 =My S
10
My 0098M &N\

) S

We knowdhathldm3 = 1000cm3 amount per
NaOH pér cm3:

= ()-D49%
1000

§
B O{% x\0 YYJo(e Der Omg__




guestion 02:

given:

MIVl = Mz\/?_

MILGM / MLTQM
V) = 200 Vs =

solution:

6M X ?_OOCW%= ) s\
6 x 200 _ P
2
\y = 600cm \

amount of water added = finalvolume - initial volume

600em —2000
o e — -LUVCM ¢4 GET ADMISSION IN OUR ONLINE INSTITUTE
‘ BADLOBY MAK
j— L{OO (m3 ) 4 Contact WhatsApp Number: +492 331 5014353
Result: 4 A

The chemical shodld min 400 cm3 of water with the original solution to
achievesthe desired concentration of 2M



SLO questions:

1. Define Stoichiometry.

Answer:

The calculation of reactants and products in chemical reactions using
balanced equations, based on the law of conservation of mass.

2. What is a Mole?

Answer:

A mole is the amount of substance containing 6.022 x 10** particles
(Avogadro’s number).

3. State the Law of Conservation of Mass.

Answer N Y
Mass is neither created nor destroyed in a chemical reactiog (total%ass of
reactants = total mass of products).

4. What is a Limiting Reagent?
Answer: y a
The reactant that gets completely consumed firs§, si@PRing the reaction and
limiting the product formed.

_ i ~0CH BADLO BY MAK
5. What is Percentage Yield?

Contact WhatsApp Number: 492 331 5014353

GET ADMISSIONIN OUR ONLINE INSTITUTE

Answer: A

Actual Yield
Theoretical Yield
Measures reaction efficiency.

Percentage Yield = ( ) x 100

"-
%

6. What is STP? Give values. W

Answer:

Standard Temperatfige afid Psessure (STP):
- Temperature 3,27 34R(0°C)

- Pressure = 1 atMf(760thmHg)

- 1 mole offgas occlpies 22.4 L at STP.

7. Whatsis,AV@gadro’s Law?

Answér §

EqualWolumes of gases at same temperature and pressure contain equal
filumberofmolecules.

8. Wh¥y Must Chemical Equations Be Balanced?

Answer:

To obey the law of conservation of mass (same number of atoms of each
element on both sides).

11. What is Molar Mass?

Answer:
Mass of 1 mole of a substance (units: g/mol). Example: Molar mass of H,0 =

18 g/mol.




12. Differentiate between empirical formula and molecular formula.

Empirical Formula Molecular Formula

Exact number of
atoms of each element
in a molecule.

Simplest
whole-number ratio of
atoms in a compound.

Does not give the
actual number of
atoms.

Represents the true
molecular structure.

Example:CH,O(for
glucose)

Example:CsH,.O.(actua
| formula of glucose)

Can be the same for
different
compounds(e.g.,CH.,
for ethene and
cyclopropane).

Unique to a specific
compound.

13. Differentiate between actual vield and theo_retit_:al

Actual Yield Theoretical Yield

Maximum possible
amount of product
calculated from

Amount of product
obtained in a real

experiment. _ ]
stoichiometry.

Always less than or
Y Ideal yield assuming

| to th tical
kel e cOreties 100%efficiency.

vield.

Affected by

experimental Based on balanced
errors,side chemical equations
reactions,and and limiting reactants.

impurities.

Measured in grams or Calculated in grams or

moles. moles.

GET ADMISSION IN OUR ONLINE INSTITUTE
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14. Differentiate Between dilute solutions and concentrated solutions.

) ) Concentrated
Dilute Solution i
Solution

Contains a small Contains a large

amount of solute
relative to solvent.

Low

concentration(e.qg.,0.
M HCI).

Less solute particles
per unit volume.

Often used Iin
titrations or sensitive
reactions.

amount of solute
relative to solvent.

High
concentration(e.g.,12
M HCI).

More solute particles
per unit volume.

Often used as stock
solutions in labs.




Exercise questions:
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W - EXERCISE
1. Multiple Choice Questions (MCQs) -
- i, What mass of CO, is produced by the combustion of each mol of CHp
- e o CH‘(.) o 202(.) LA co!(g) - ZHIO(I)
L e M) 168 b 44g
A flask contains 500 cm’ of SO; at RTP. The flask contains;
32g (b) 2.4g

eck has 6g of diamond in it. How many carbon atoms are

= Y

B e
t:ﬁ' = -

—cap

e (d) 0.25
2 nass of aluminium in 204 g of the aluminium oxide,

B &) 278

e (408 g

kL s o
X 2

s X
Porte {’ i
L 5 k] i A

V.  The reactant which fs consumed ea

called; ) stoichiBmetr

(a) Reactant in excess (d) Stoichi0
(€] Limiting reactant " _

vi.  Which one of the following €

\ (b1 7x 107

(d) 3.01x10”
of the following is completely burnt in oxygen, which wy
of CO,?

(b) Diamond
(d) Methane
and one mole of ethane have an equal;
(b)Number of atoms
\idTNumber of molecules |
' are needed for the complete combustion of two mole




short answers:

question # 01

Solution:

Calculating moles of elements:

4

mo[ow mass =~ O = 2
S
Em‘TiK ican\ *@Ymdﬁ >

\\/\O\ch\ar %Ymuzo& = (CaHxO) X 2

|
oD
-
o\
,@




Question#(02

Solution: GET ADMISSION IN OUR ONLINE INSTITUTE

M %O’r{_\ Cl‘B = 'an ontact WhatsApp Number: +92 331 5014353
Molqr Mass = 27—}(‘?»( N 9 Q7+ ‘Dé c

= |33.5 g/md &

Mo\se[ ,Q(C(3=D_S = Oo‘rg
i O

According to balanced ch@equation:

o s f Q|c(3__

| ol ogelc%?wm

6 %7 6
2

= 02%‘ Yﬂo\es 0[: HCl

Result:

number of moles of HCl prodeced is 2.81 moles



question # 03

GET ADMISSION IN OUR ONLINE INSTITUTE
lod a¥ad I |

solution:

l\/\ass gf CO\( NO}; | 9

Mo‘ow mass = 1008+ ([q Dl»&)‘f |6x6>

According to balanced chegatlon
QM OQ.

Solution:

MUQS or A\ - Q‘Sa Contac v umber l 92315014353
N\o\o« YNQ%5 o;Al = Q__-}



GET ADMISSION IN OUR ONLINE INSTITUTE

4 BADLO BY MAK

Contact WhatsApp Number: 492 331 5014353

GET ADMISSION IN OUR ONLINE INSTITUTE

‘ BADLO BY MAK

Contact WhatsApp Number: 492 331 5014353




result:

As,S is producing lesser moles of product,so,S is

[imiting reactant.

Question #05

GET ADMISSION IN OUR ONLINEINSTITUTE
'od aTad ]| :

solution: %
Contact WhatsApp Number: +52 331 5014353

Calculating moles of elements: ! ‘

calculating ach elements:
MD‘Q fo_&miNQ "“0 - 3
Mde vat.o 4 s 7-,5 B, |x 3 - Y
. 24| towake
,\/\O\E \! D | 3 00S N\npi\\?w = q

O Nag,Squ Empirical formula ‘j

of Naa(0a$-
Moo s — 6928 =2 4-__ C;ZI&

E m?w \Co ’(o\fmu SLH

therefore ,molecular formula:= Q

Nox30)



Question #06

GET ADMISSION IN OUR ONLINE INSTITUTE
Solution: S0CH BADLO BY MAK

Mo £0aCO, = 68 14
|\/\°\ow Mog = 10412 ’\‘(3’%) ?\Ooﬁ/mfl\

so, HCl is in excess

limiting reactant is CaCO3.




Question#07/

GET ADMISSION IN OUR ONLINE INSTITUTE

: &0LC BADLOBY MAK
actual yleld = 1.85 g Contact WhatsApp Number: +92 331 5014353

Theoretical yield =25 g

given:

required:

percentage yield= "7

formula:

qgiceﬁhﬁT;%

percentage yield is 74%.

question#08

At room temp and pressure ,1 mole of any gas occupies 24dm3

solution:

SO,



Mdes fCOL - Wore 217 - 24 - 1,
24 24

according to balanced chemical equation:

A Mol o'( CoCly = ) mdl °§ C0O,

so, if 1 mol of CO2 is produced than 1 mol of CaCO3 was@

MQ“ 0_[ CO\QO?, = MMS X\/l oY Y\OSs

-— \ OO GET ADMISSION IN OUR ONLINE INSTITUTE
- 3 ‘ &9 | BADLO BY MAK

Contact WhatsApp Number: 492 331 5014353

So, 100 g of limestone was heated.

A"

o Nn#QOQ9
Solution: a) m % produced:-

g to balanced chemical equation:

C()z 'Flfna‘dcej 2 MIJES QYFDL
o‘( ). : Mo‘s q(’ Co,

- 03 mdes of O, X

X = .0 xl

3 GET ADIVIISSION IN OUR ONLINE INSTITUTE

Contact WhatsApp Number: 492 331 5014353
= 0 12 lo\es O CO,,




Solution:-b) reactants left:

According to balanced chemical equation:

ﬂ MO\Q Q[C?—'”l' :\32‘“0\!5 t_’{ Dﬂ.
OL\%D mo’e o_[ OzCﬁ"q - X
x = (Y0 %3
GET ‘1 IN OUF\; O.N LIN ;:"""STIT =
= 1499 mdes of (s . coC iDADLORY A

but,we only have 1.08 moles of O2 which is less tha!r \

so, O2 is limiting reactant and it will be comg

Since, C2H4 is in excess,so some Wil

Hence, C2H4 is the reactan @

according to balanced chemical equation:

/L ol O’F CHy = 71 vmlg[ COx
%mo( ECCH%K X

X = 3moles op Coz :

GET ADMISSION IN OUR ONLINE INSTITUTE
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At RTP ,1 mole of any gas occupies 24dm3.

CO, - 3 wde x 24 dm
ume oj: YY)o\e *x M wyoe
GET ADMISSION IN OUR ONLINE INSTITUTE
- 72 dm ~0CH BADLO BY MAK
Contact WhatsApp Number: 492 331 5014353

result:- Hence, 72dm3 carbon dioxide gas is produced.

Question # 11 NNy

solution:

Q y GET ADMISSION IN OUR ONLINE INSTITUTE

M’D‘e (q+‘ D a_ﬁ C E E 1 BADLO BY MAK

= % _i-s Contact WhatsApp Number: 492 331 5014353

M'waiogrﬂ 6 - - 2
Mile vatiwof0 = 52 =1

—{O H ?_O = empirical formula )g

Solution: OD CO“Ceﬁ\Uat'on i g/cm?’




CM(eﬁlﬂiljm 0,“ ol iar jﬁjm%_—: Moss o solite

Vo'ume gr g,\gl,-m
=_10-0 - 20 g/&mg
O-g GETADSl .

o4

S0 I
~<o'el’
= kﬁ:’.} RS B L

@Concedfq\ion 0 ool / am” - Conac o e 2351 501455
‘\/\O&S o(_ SFA,)'um C‘\\oﬁc!,e — ,D j

Mb‘a{ MosS = PR 1< = <%©@

Moles, of Nl - 122, - 0Nt

= .
Conce’ﬁth{'\m of %Ltbé\ﬁ

\olume

O question no. 13
yOIUtIioNn:

\IO!UMQ i\ NQOH = Q—g(ml: ‘i% = 002";0 c&m%.
Coﬂceﬂtzq\ﬁoq 0’( NDH: O!O mo\ /dmg'

20

olume. of 40\ = foaz = 0-200 den’”.



M ’es Dlj Mao} ! Om(en Ya wfl P o{ume
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According to balanced chemical equation:

4 mo’ s: ‘\\O\OH 1 \MO O]C WC\
D-00250) ol oj W
X = 0 00230 wolec of NC

COﬂcef’\LYq—l{on Qf HC( - _mo\e_
\olurr

Hence, concentration of HCl is ( m
A 4

“w WA

\/

" .

v

a)

Conce@n is the amount of solution (in this case s
SO ride - NaCl) dissolved in a specific volume
C & nt (water), typically expressed as mol.

cubic decimates (mol/dm?).

A this case, 0.5 mol/dm® NaCl solution means 0.5
moles of NaCl are dissolved in 1 dm’ (1000 cm®) of

Wate I, GET ADIVIISSEON IN OUR ONLINE INSTITUTE
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b) sqution*

ume Dg ch = 00 D ’ZSO dm?'
Cbncen f&\rbn Og ch —-O 5 v /dmz—
’\/MQS Of N“C( (\W(en't{cit{on X \/O‘Ume,

Contact WhatsApp Number: +92 331 ‘3014353
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c) solution:

Concef\k"c{(hm 10 GY\; ) = Og ‘“D /AM;

MO‘O\Y Waks 9}? 7\\¢\Cl %428 < 58
Oor\ceq'kfo\ |0ﬂ \f\ (j/(m) ()tmwn (o\j(gn X MDM Woc<
= 03 +<§

- 29 3/<$m1



1. Calculate required mass: As shown above, 7.25 g of
NaCl is needed.

2. Weigh the solute: Accurately weigh 1.25 g of NaCl
using an electronic balance.

3. Dissolve the solute:
- Transfer the NaCl into a 250 cm?® volumetric flask

(ex bracket first).
- Add about 100 - 150 cm?’ of distilled wat&xr.and
a

swirl until fully dissolved.

- Transfer to volumetric flask (if wet al
any remaining solute from the bea
using distilled water.

. Rinse

inte. the flask

4. Make up volume: Q
- Add distilled water until th tom of the
I meniscus reaches the Valibration line.

5. Mix thoroughly: to he flask and invert several
times to ensure uniform,mixing.

9





