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Federal Board HSSC-1 Examination

Chemistry Model Question Paper

(50% MCQs & 50% Descriptive)
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Time Allowed: 1:40 hours
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Roll Number

Paper Version

A

Candidate Sign.

Invigilator Sign.

Note: Fill the correct bubble for each question on OMR Sheet given in the E-Sheet. Each question carries 0.5 mark.

S# | Question (A) (B) © (D)
1 Whicl_w halide ion is the strongest cl Br I =
reducing agent?
The carbonate 1on, CO_~, has a
2 total of 30 protons. How many | | neutions | electrons neutrons | electrons nautrons | electrons neutrons | electrons
' neutrons and electrons are there in 20 30 R R 3 2 3 2%
this ion?
A sample of Magnesium contains
the following isotopes. Isotope
Percentage abundance
“Mg 81.21% 25 43
3 Bpme  14.10% 24.10 24.23 25.09 .
“Mg  4.69%
What is the relative atomic mass
of magnesium, to one decimal
place, in this sample?
Which is the electronic | _ _ — —
4. | configuration of a Nitrogen atom |} EI Wt E il “|* t D LM [ :| ] EIZI
in its ground state?
The first six ionisation energies of
an element, in kJ mol™ , are
shown.
5. Group 2 Group 3 Group 4 Group 5

578 1817 2745 11578 [4831 18378
Which group of the Periodic
Table includes this element?

The conversion of a nitrile into a
carboxylic acid involves which
type of reaction, and which
reagent/conditions are required?

Hydrolysis using
dilute acid or

_ ) acidified
dilute alkali K,Cr,0,und er
followed by

llowed reflux
acidification

Oxidation with

Reduction with
LiAIH,

Neutralization with
NaOH solution




Which reagent is used to convert
butanone to butan-2-ol?

HI in the presence
of phosphorous

Water in the
presence of
mercuric

sulphate

LiAlH, in the
presence of ether

KMnO,in the
presence of
Concentrated
H,SO,

Which species is not tetrahedral?

cCly

CH,4

NH1+ 4

cn-,

Number of moles present in 50
cm?® of a 0.0800 moldm™ solution
of sodium carbonate is:

4 moles

0.4 moles

0.004 moles

0.04 moles

10.

What volume will be occupied by
2 moles of oxygen gas at STP?

11.2 dm’®

22.4 dm®

44.8 dm®

2.24 dm’

11.

How many orbitals are there in
total in the first four quantum
shells of an atom?

10

16

30

12.

Which element is in the p-block
and has two unpaired electrons in
the ground state?

sodium

silicon

chlorine

aluminium

13.

Which of these molecules is
polar?

co,

BF;

CH,

NH,

14.

Which type of isomerism is
exhibited by the following pair of
compounds A and B?

A: CH;~O-CH>—CH>—CHs

B: CHs—CH>-O-CH:>—CHs

Chain
isomerism

Position
isomerism

Functional

group
isomerism

Metamerism

15.

There are 6.02 x 10® atoms in
0.25 mol of;

He

H,0

BH;

CH,

16.

What is the electron arrangement
of the nitrogen ion in magnesium
nitride?

152 252

1s? 252 2p®

152 252 2p*

152 252 2p®

17.

Which one of the following
compounds has the same
empirical formula and molecular
formula?

CeH1206

CeHe

CH3COOH

CH3CH,0H

18.

In a series of experiments, the
initial rate of a reaction was
measured at different
concentrations of reactant A (with
all other conditions constant):
Initial Rage /
| _moldm”s

| 010 0,020
D.URG

Experiment | [A] /S mol dim™*

2 0.2

3 (.40 0,320
Based on the experimental data,
what is the correct rate equation
for the reaction with respect to

reactant A?

Rate = k[A]

Rate = k[AJ2

Rate = k[AJ®

Rate = k

19.

Chlorine reacts with methane in
the presence of ultraviolet light,
what happens first in the reaction
mechanism?

The CI-Cl bond is
split homiletically.

The CI-ClI bond is

split heterolytically.

The C—H bond is
split homiletically.

The C—H bond is
split heterolytically.

20.

At higher
Boltzmann
becomes:

temperature, the
distribution  curve

Narrower and
taller

Broader and
flatter

Unchanged

Discontinuous

21.

In a reaction pathway diagram,
activation  energy is  best
described as:

Energy
difference
between
reactants and
products

Energy required
to break bonds of
products

Energy barrier
between reactants
and transition
state

Total enthalpy
change of reaction




Which compound will undergo

22. | nucleophilic  addition reaction Propane Propene Propanone Propanol
with HCN?
Energy released
. vr\]/hinrgr:seouls_ q Energy required Energy of Energy
23 Which of the following defines lons (i)onig SOl to melt a solid electron gain by released in
. - 7 1
lattice energy”~ compound atoms combustion
24 Which factor increases electron Larger atomic rl;ldglzzrr Isr;ﬁ;?gisﬁd electl; gx\éerativi
* | affinity (makes it more negative)? | size g g
charge only ty
Formation of
25 Which process results in a | Freezing of water Melting of ice Condensatio n of NaCl(s) from
" | positive entropy change? steam ions in solution
Given: S°(H0) = 213 J K
-1 o — -1 -1
mol'!, §°(02) = 2051 K™ mol™, 416K +416 JK! +627 JK! 627 JK
2.1 S°(Hy = 424 J K7 mol™. mol™! mol™! mol™! mol™!
Calculate AS°® for:
2H,(9) + O2(g) — 2H,0 (9).
A student studies the
decomposition of a substance A.
The reaction is found to be first
27. | order, with a half-life of 10 0.0693 min™ 0.693 min™! 14.43 min™ 1.443 min™
minutes at a fixed temperature.
The value of the rate constant (k)
is:
According to Le Chatelier’s
28. | Principle, increasing  pressure Mor:smoles of FewzlrS moles of Eque;lsmoles of I\ri?o?ssﬁfeuss
favors the side with: g g g
. . Acidified
29, Which reagent is used to convert NaOH KMnOs HBr NaBH,
an alkene into a diol?
(cold)
Which of the following reactions | CHsCH-OH CHLCILOH CHsCH2CHs
30. | represents oxidation in organic | — CHsCHs - (3JH (ZJHO — CH=CHCHj CsHs — CeHi2
chemistry? }
Carbon forms four Carbon forms
Which observation would provide bonds with double bond with | . Carbon atoms (_Zarbon form_s
31 . linked together to | triple bond with
the strongest evidence for | Hydrogento form oxygen to form :
g form CsHy» Nitrogen to form
catenation CH, CO,
HCN
3 Which Ireaction occurs  most Cl + H» Brs + Ha L + Ha Fr+ H,
vigorously at room temperature | SHCl _, 2HBr L oHI L, oHE
even in the darkness?
33 | The number of principal energy Group Period Atomic Valence
" | levels in an atom is equal to its: number number number electrons
Used to
34. | represents an important industrial alndg plaSSI in water automobiles fertilizers &
use of sulfur compounds? g treatment gunpowder
35, Which of these ions has the N3- R Na+ A+

greatest ionic radius?




They show

Which property is characteristic They have cleavage along They soften . They_posses_s
X . . L isotropic physical
36. | of crystalline solids but not| irregular shapes definite planes gradually when .
. properties
amorphous solids? heated
The standard enthalpy change for
the reaction is AH® = +1668 kJ
37. | 2NFs(g) — 2N(g) + 6F(g) -556 kJ mol —278 ki mol™* +278 k] mol-1 +556 kJ mol ™
What is the bond energy of the
N-F bond?
Which observation indicates that | Concentrations of Conce,P trattionsgf Concentrations Of Thebgc;rkv\\:\?;idand
a system has reached reactants and reactants an reactants and .
38. PP products become reactions stop
equilibrium? products keep products are the letel
. constant completely
changing same
The diagram shows the variation
of the boiling points of the
Group VI hydrides
; 5 High elect tivit Hydrogen
w0 | I Strong OH bond Polarity of OH '9 efec ronegatvVIY - honding between
g N energy bonds oT oxygen H.0O molecules
What explains the much higher
boiling point of water compared to
the other hydrides?
The correct Kg,expression for [Ag+] +12
40. . sP Ag+l[Cl- Ag][CI
AqClis: [AgCl] [Ag*]Cl-] e [AgTICI]
A buffer solution is prepared by
mixing 0.1 M CH;COOH and
41. 0.1 .M CH?COONa. If Ka of 37 4.7 6.7 5
acetic acid is 1.8 x 10-5, the pH
of the buffer will be
approximately:
3 principal energy | 2 principal energy 3 valence 2 valence
42. | An element in Period 3, Group 2 |e\\//2||seﬁgg 2 Ie\\’/‘;'ﬁ; 223 3 electrons and 2 electrons and 2
of the periodic table has: electrons electrons prmC|IpaI energy principal energy
evels levels
43 | Whatis the correct IUPAC name 2,4- 33- 2,3-
" | of the following compound? dimethylpentane dirmeth ’I entane dimethylpentan e Hexane
CH>CH(CH3)CH.CH(CH:)CH yP
An organic compound X has the
molecular formula CsHio. On
ozonolysis, followed by treatment
44, | With water in the presence of zinc, Pent-1-ene Pent-2-ene 2-Methylbut-1-ene | 2-Methylbut-2-
it produces two different ene
compounds:  propanone  and
ethanal. What is the correct name
of compound X?
Carboxylic acids react with ) )
alcohols to form esters. propanoic acid propanoicacid | .o cdand | ethanoic acid
45. | Which acid and alcohol react and ethanol and methanol

together to form the following
ester? CH3CH,COOCH3

ethanol

and methanol




What intermediate compound is

Ethanoic acid

46. | formed  when  ethanal s Ethanol Cyanohydrin Ethene
converting to lactic acid?
What is produced when propan-2- i« acid
ol is heated with an excess of propanoic acl
47. ropene ropanone
potassium dichromate in the propane prop Prop
presence of sulfuric acid?
.| product of the reaction between — r - B 3
but-1-ene and bromine, Br2? CH3 CH2-CH2Br CHBr—CH2Br
Because a
secondary Because
. Because the
When propene (CHs;—CH=CH-) Because a carbocation is hydrogen reaction avoids
undergoes  hydrohalogenation primary formed, which is | always attaches carbocation
49. with HBr, the major product is carbocatlo_n 1S more stable than to the carbon formation
2-bromopropane. formed, which is . ith § altogether
Why does this major product more stable a primary with Tewer
form? carbocation hydrogens
_ 2,4-
" Whleh reagent could best be used ) Bew in CCL dinitropheny NaBH. in
.| to ddlstlngmsh f)between propanal Ag(NHs)2 I2 4 hydrazine (2.4- CILOH
and propanone? DNPH)
Compound X is an organic
compound. It gives a precipitate
with aqueous silver nitrate. All of
thls. precipitate remains 1-Chlorobutane 2-Chlorobutane 2-Bromobutane lodomethane
51. | undissolved when an excess of
dilute or concentrated aqueous
ammonia is added.
Which of the following could be
the identity of X?
Peroxyacetyl
_ ) Hydrocarbon s radicals formed Sunlight directly
5 In the formation of ph(l)tocher_nlcal d!\lo :eact_sh react with NO to | from hydrocarbons | converts NO: into
- | smog, Peroxyacety _ Nitrate irectly wit form PAN combine with PAN
(PAN) is produced when: ozone NO
. Nitrogen
Nitrogen bonded . ;
to gne alkyl bonded to two Nitrogen ; Ndlt(rjogeln
. onded only to
Which  statement  correctly | group and two alkyl groups bonded to three y
53. . . hydrogen atoms
describes a secondary amine? hydrogens and one alkyl groups
hydrogen
The solubility of AgCI decreases - . Common ion .
54. | . . Hydrolysis Buffer action
in NaCl solution because of: Neutralization ydroly effect
Which of the_following represents 5L Cl-+CHs Cl-+Cl- CH3 - +CHj -
55. | a propagation step in the b - HCl Sl — CyHg
L )
chlorination of methane? + CHy
V\r(hich reacticl)n thast r?m e{]thgllpé/ 3C(g) + 3C(g) + 3C(s) + 3C(s) +
%6 gn?r?zg%y ecth;ata;]ge ?)f foermZt?(r)]n a(r)f 4Ha(0) 8H(@) ~ 4Ha(9) > a(9) >
— CaHgg) CsHg(0) CsHg(9) CsHg(l)

propane?




STIMULUS/SITUATION/SCENARIO BASED MCQs

Scenario for MCQ 57 to 60

A chemist compares the molecules BFs, NFs, and NHs, noting that BFs has no
dipole moment despite having polar B-F bonds, that NFs and NHs are both
polar but differ in bond angles and boiling points, and that NHs has an
unusually high boiling point compared to similar-sized molecules, leading
her to apply VSEPR theory, Valence Bond Theory, orbital hybridization,
and intermolecular force concepts to explain these observations.

BFs is
The B-F ;
trigonal :
bonds are J ) BFs is
planar; the . The bond
non-polar trigonal . .
Why does BFs have zero net| because three bond pyramidal dipoles in BF;
57. | dipole moment despite having | fluorineand | dipoles are and dipoles are too weak
polar B-F bonds? boron have | symmetrically cancel Zueto to create a net
the same :
arranged and . dipole
electronegat g lone pair P
Hroneg cancel out
ivity
exactly
Using VSEPR theory, what is the . Tetrahedral Trigonal
58. | correct geometry and bond angle I;-rr]frorgoo 109.5° ’ pyramidal, Bent, 104.5°
of NHs? planar, : 107°
Which of the following orbitals
99. | overlap in the ammonia (NHs) p—p sp?—p sp3-s S-S
molecule to form the N—H bonds?
Which type of intermolecular Dipole—
force is mainly responsible for London : Hydrogen | van der Waals
60. g - . dispersion dipole ;
the unusually high boiling point f . . bonding forces only
of NHs compared to PHs? orees Interactions

Scenario for MCQ 61 to 64

A student in a chemistry laboratory prepared different aqueous solutions
including HCI1, NH4Cl and CH:COOH. During the experiment, the student
measured pH values and studied acid-base behavior of different substances.

In the reaction:
g1, | CH:COOH + H0; _ H:O* H.0 CH:COO- | CHsCOOH
CH3C00- + H30+ the conjugate
base of acetic acid is:
62. A 0.001 mol dm-3 HCI solution 1 3 11 7
has pH equal to:
NH+
4
undergoes .
The aqueous solution of NH4Cl is . Cl-produces NH.Clis Water acts as
63. . hydrolysis . .
acidic because: . OH- insoluble Lewis acid
producing
H30+
Which species acts as a Lewis
64. | base in the formation of BF; AlCL: NH: H*
coordinate bond with H+?




In a laboratory experiment, 1.0 g of ammonium nitrate (NH4NQs) is added to
0.8 g of sodium hydroxide (NaOH). The reaction proceeds according to the
equation:

Scenario for MCQ 65 to 68 NH4NOs + NaOH — NaNOs + NHs + H,O
values: NH.NOs=80.0, NaOH=40.0, NaNOs=85.0, NHs=17.0,
H:0 =18.0
NaOH, NH.NO:, NH:NO:,
. . N NaOH, . because it .
Which reagent is the limiting . because it has because it
e . because it has fewer
65. | reagent in this reaction, and why? fewer moles produces less
has a low moles
mass compared to compared to moles of
NHNO:s NaOH product
What is the maximum mass of
66. | NaNOs that could be produced in 0.425¢g 1.06 g 0.850 g 2129
this reaction?
What volume of NHs gas is 3 3 3 3
67. formed at STP? 0.28 dm 1.12 dm 2.24 dm 22.4 dm
If the actual mass of NaNOs
68. | obtained is 0.80 g, what is the 75.5 % 85.0% 50.0% 100%
percentage yield of the reaction?
Use the diagram to answer the questions.
Group 1 2 13 (14 | 15 16 17 18
— 1A 1A i [1v | VA | VIA | VII | VI
Scenario for MCQ 69 to 72 A A A A
A B
C D E
F G H | J K L M
Which labeled element belongs to G J E
69. the p-block? D
Which element has the greatest
70. | number of occupied energy C D F L
levels?
Which labeled element is most
- . | J K
e likely a metalloid? H
Which element is expected to
72. | have the highest ionization F H L M
energy?

Scenario for MCQ 73 to 76

A chemical engineer investigates the Haber process:
N2(9) +3H2(9) >

2NH3(g) + heat

The goal is to maximize ammonia production by adjusting reaction
conditions.
Low . Low
i ia Vi High Open
73 To increase ammonia yield, the pressure g concentration p-
engineer should use: pressure container
of reactants
Since the forward reaction is Favor Favor Stop Reduce the
74. | exothermic, lowering the | ammonia reactants equilibrium effect of
temperature will: formation completely pressure
The equilibrium constant (K.) for | ~oncentration Pressure
Amount of
75. . . Temperature
the Haber process depends only of nitrogen applied p catalyst

on:




Permanentl
- ) increase y Shift Decrease the o uiﬁlbl:)i\lljvm 0
76. The addition of a catalyst in the . equilibrium reverse q
Haber process will: ammonia . . be reached
. to the right | reaction rate
yield faster

A research chemist is analyzing four unlabelled liquid samples (A, B, C and
D), each containing a different pure alcohol. To identify them, the chemist
Scenario for MCQ 77 to 80 subjects each sample to a series of diagnostic chemical tests, including mild
oxidation using acidified potassium dichromate (VI) (K,Cr,O;) and an
iodoform test using alkaline aqueous iodine (NaOH + 1,,).

Sample A is identified as One

77 propane-1,2-diol. How are the | primaryand Two primary Two Onzzzcgrr:gary
" | two hydroxyl groups in this one secondary tertiary

molecule classified? secondary

When Sample B is warmed with

acidified KaCr:Os, the solution | Etpanol | Propan-2-ol 2- Butan-1-ol
78. | rapidly changes from orange to Methylpropan-

green. Which alcohol could not 2-ol

be Sample B?

Sample C gives a positive
iodoform test, producing a yellow
79. | precipitate.  Which  structural | -CH,OH | -CH(OH)CHs | -C(OH)(CH,), | -CH.CH,OH
feature must be present in Sample
C?

Sample D has molecular formula
CsHi0. It decolorizes acidified | g tan-1-ol Butan-2-ol 2-Methyl
80. | KoCr.0; and gives a positive propan-1-ol
iodoform test. What is the exact
identity of Sample D?

2-Methyl
propan-2-ol
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Federal Board HSSC-1 Examination

Model Question Paper Chemistry
National Curriculum 2022-2023 (Inclusive Scheme of Studies 2024)

(50% MCQs & 50% Descriptive)

Time allowed: 1 hour 20 Minutes

Total Marks: 40

Note: Answer all parts from Section ‘B’ and all questions from Section ‘C’ on the E-sheet.
Write your answers on the allotted /given spaces.

SECTION-B (7x4 = 28 Marks)

Q1| In a laboratory experiment, 120 g of| 2+2| OR A chemist tests three different fertilizer salt 2+2
magnesium reacts with 14.0 g of hydrochloric solutions and records their pH values:
acid according to the equation: Ammonium chloride (NH4CI): pH = 5 (Acidic)

Sodium carbonate (Na;COs): pH = 11 (Basic)
Mg+ 2HCI - MgCl, +H, Sodium chloride (NaCl): pH = 7 (Neutral)
Using the concept of salt hydrolysis, answer the
Identify the reactant which is in excess and following:
explain your answer. Calculate the maximum why each salt solution shows acidic, basic, or
volume of hydrogen gas produced at room Eelétrall b_eh_aviouL. Identify the ions responsible for
rolysis in each case.
femperature and pressure (RTP). N);me i/he parent acid and parent base for each salt,
and explain how their strengths determine the final
pH of the solution.

Q2| During the electrophilic reaction of propene | 2+2| OR During a sunny day, nitrogen oxides and| 2+2
with hydrogen bromide, two carbocations can be hydrocarbons released from vehicles react in the
formed. atmosphere to produce photochemical smog.

Explain why the secondary carbocation is more Explain why sunlight is necessary for this process
stable than the primary carbocation. Name the and the role of nitrogen oxides (NOy) in the
major product and write the name and statement reactions. Write two effects of photochemical smog
of the rule involved. on living organisms.

Q3| Using the Boltzmann distribution curve of | 2+2| OR Use the rules of systematic nomenclature (IUPAC) | 2+2
molecular energies, explain briefly why a higher to write the name of the following structures.
temperature increases the rate of reaction. CH2>=C(CHs)-CH>—CH(CHs)-CHs
Explain how the use of a catalyst increases the (CH:).CH-CH(CH3)-CH>—OH
rate of a reaction. CHs—C(O)-CH(CHs)-CH2>—CHs

CHs—C(CHs).—COOH

Q4 | Describe the trend in the relative reactivity of | 2+2| OR Explain how nitroethane C,HsNH,, is converted | 04
halide ions as reducing agents down Group 17 into aminoethane by reduction. Also give four
Describe how the behavior of a silver halide other methods to obtain the same product?
precipitate in aqueous ammonia (NH;) can be
used to distinguish between bromide (Br") and
iodide (I") ions.

Q5| Define halogenoalkanes. Classify | 1+3 |OR | Describe dynamic equilibrium in terms of | 242
halogenoalkanes based on the position of the reversible physical changes. Why no apparent
halogen-bearing  carbon .atom, also  write change is observed even though changes continue
example of halogenoalkane in each type.

at the molecular level.
Q6| State the required reagents and specific | 2+2 | OR| Consider the reaction network below, where Compound | 2+2

conditions needed to convert an alkene into a
diol. State the required reagents and

B is a nitrile and Compound C is an ester. All three
pathways yield the same carboxylic acid, Compound A.




experimental conditions for both the acid-
catalyzed and alkali-catalyzed hydrolysis of an
ester

[ Primary Alcohol |

| Cr(Oy; / H2SO;

r
[Compound A| .
A H.O+diiute H,50,

[Compound B] (Nitrile)

‘Dllll!: H:S0;4, Heat

[ Compound C | (Ester)

If Compound A is ethanoic acid (CH3COOH), draw
the structural formulas for the starting materials
Compound B and Compound C.

Explain why the conversion of Compound B to
Compound A requires a two-step treatment (base
followed by acid).

Q7| Define the first electron affinity (EA) and | 2+2 | OR| An element X has an electron configuration ending | 3+1
Lattice Energy. Why is the electron affinity of in 3st. _
chlorine more negative than that of fluorine, Asnssl’vfrme following: o, and block of el ix
despite fluorine being more electronegative? a) >tate the group, period, and block ot element 2.
P g g b) Explain how its position in the periodic table
helps in determining its chemical properties.
SECTION C (2x6=12)
Q8| Using Le Chatelier’s principle, explain how | 3+3 | OR| Predict the shapes and bond angles of methane, | 6
operating conditions are used to increase the ammonia and water using VSEPR theory, and
yield in explain the type of hybridization of the central
atom in each molecule.
(a) The Haber process for the manufacture of
ammonia.
(b) The Contact process for the oxidation of
sulfur dioxide to sulfur trioxide.
Q9| Silver chromate (Ag.CrOs) is a sparingly | 3+3| OR| For the formation of potassium fluoride, the | 2+2+
soluble salt. following data are given: 2

() Construct the expression for the solubility

(b)

product constant, K, of Ag.CrOs and

calculate its value_df the solubility is

1.3 X 10—4 mol
dm

A solution of Ag.CrO. is prepared in
0.10 mol dm™ AgNOs. Calculate the new
solubility of AgCrOs in this solution and
explain briefly the reason for the decrease
in solubility.

e Enthalpy of atomization of K = +89 kJ mol™!
e Enthalpy of atomization of F> = +79 kJ mol™*
e |onization energy of K = +419 kJ mol™

e Electron affinity of F = —328 kJ mol™!

e Enthalpy of formation of KF = —567 kJ mol™!
(a) Draw a Born—Haber cycle for KF formation.

(b) Calculate the lattice energy of KF.

(c) Explain how ionic size affects lattice energy
in  KF.







