Topics Covered by Chemistry Aptitude Test for
Admission and Placement

Suhject Items
1- Alome structure for Elements, compounds and mixtures - State of Matter and Properties -
chemical compounds and | Chemical symbels - Predicting the number of elements in a compound
their physical properties - Predicting the number of atoms in a compound - Density - Perindic

lable - Atomic structure - Eelectronic configuration - Predicting the
number of prolons, neutrens and electrons - Chemical bonds - Isotopes.

2- Chemical equations and Chemical formulae - Maming of inorganic compounds — lonic
naming of inorganic compounds - Calculating the formula mass - Caleulating the number of
compounds-chemical moles - Calculating the number of prams - Caleulating the mass of one
calculations atom - Atom and mole ratio in a compound - Caleulating the number of

atoms @nd molecules - Balancing chemical equations - Predicting the
products of chemical reactions - Predicting the mole ratio from a
balanced chemieal equation - Predicting the type of chemical reaction -
Caleulating the percentage,

3- Chemical equilibrium for | Predicting the number of 1ons in a formula unit - Assigning oxidation

acids, bases, salls and numbers - Assigning aloms changing their oxidation state in redox
oxidation - reduction reactions = Acids and bases - Acid-base reactions - Caleulating the [H ]
reactions and pH - Caleulating the [OH'] and pOH - Acid dissociation constants

(K.;) - Base dissociation constants (Ky) - Buffer solutions - Aeid - base
titration - Equilibrium expressions - Bquilibrium constants - The
solubility and solubility produet (K).

4 Selution chemistry Molarty — Saturated, Unsaturated and Supersaturated solutions.

5- Organic compounds and Hydrocarbon compounds - Aromatic hydrocarbons — Functional
functional groups Zroups.
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Details of the Test Topics

The students should be able to understand the following basic concepts in chemisiry and solve
problems related to items for each concept.

I- Atomic Structure for Chemical Compounds and Their Physical Properties:
i) Elements, Compounds and Mixtures:
Example 1.1: Vitamin By, is necessary for proper health, It is used in the treatment of
present in Vitamin B;;7
A} 5 B 18] ) o by 7

Example 1.2: Which of the following is classified as g mixture?
A) Water B} A pure gold com ) Table salt By Awr

it} State of Matter and Properties:
Example 1.3: Which of the [ollowing substances exist as n liguid under ordinary conditions
of temperature and pressure?
A Sodiom carhonate B} Carbon monoxide
) Mercury ) Hyidrogen

Example 1.4: How many phases are present in the following well-mixed svstem: [sand 4
salt + sugar +water + gasoling]
A) 5 By 3 L) g Dy 4

Example 1.5: All of the following are properies of oxygzen. Which one represents a
chemical property?

A) Nisapasat 25 C B} It causes iron to form rust

) 1 can be compressed Dy It freezes at -219°C

Example 1.6: A safety razor blade. made of iron and with a density greater than that of
waler, can ke mude (o floal on water if placed carefully, Which of the follewing properties 1s
responsible for this phenomenon?

A) Speeific heat B} Surface lension ) Melting point - [ Viscosily

1) Chemical Svmbaols;
Example 1.7: Which of the following elements is patred with the wrong symbol?

A} Silver - Ag B) Nitrogen - Ni
) Magnesium - Mg ¥} Lithawm - Li

iv) Predicting the Number of Elements in a Compound & Predieting the Number of
Atoms in a Compound:
Example 1.8: Which of the [ollowing oxyanions (anion containing oxveen aloms) contain
four oxveen moms?
A) Nilrate B} Sulfate C) Carbonaie D} Bicarbanate
See example 1.1
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v) Density:
Example 1.9: A graduated cylinder comainsg 5000 mL of water. Uniform stanes, each
weighing 5.000 g and having a density of 2.3 g/mL, are placed into the sraduated evhinder
intil the water level rises to 130.0 mlL. How many stones are in the eviimder?
Al 6 By 44 C) 32 [ 25

vi} Periodic Tahle, Atomic Strueture and Flectronic Confliguration-Predicting the
Number of Protons, Number of Neutrons and Electrons:
Example 1.18: The clectron configuration of the magnesiom atom (Mg) in the outermos!
shell (last energy levelpis:
Ay 25'2p” B) 35 ) 2572 Dy 3s73p

Example L11: How many nevtrons are in the ion ':'i{.‘l'l"!
Ay 24 B) 28 Cy 25 oy 27

vii) Chemical Bonds:
Example 1.12: The hond formed between ammaonia molecule (NHi) and hydrogen lon (H7)
15 known as:
A Tone bond By Covalent bond
1 Coordinate covalent bond (dative band) 0 Metallic hond

2-  Chemical Equations and Naming of Inorganic Compounds-Chemieal Caleulations:
i) Chemical Formulae & Naming ol Inorganic Compounds:
Example 2.1: Choose the pair of name and formula that do not match?

Formula Mame
A) AICH Alunminium chloride
B) NuMNO: Sodium miirate
) Cad Carbon monoxide
[ H-50, Sulfiric acid

ii} lonic Compounds:
Example 2.2: How many ions per formula unit would yvou find if vou dissolve
(NH D CeMO: ] in water?
A) 3 B) 9 ) 2 D) 6

iif} Calenlating the Formula Mass:
Example 2,.3: Caleulate the molar mass of MgSO,. TH.O

A) 120637 gimaole B} 126,14 wimaole
) 246,54 g/mole [3) 222,57 gmole

ivi Calculating the Number of Muoles:
Example 2.4: How many moles of mirogen (M) atoms are in 73.0 g af penicillin,
Co H e 0uNS? [molar mass of penicillin = 334.28 g/mole]
Ay 0224 B)y (L8926 ) 0449 [y 10,296

Example 2.5: Which of the following contains 2,06 modes of carbon atoms'?
Ay 000 ¢ ethane (C:Hy) B) 26.0 g benzene (CyHy)
Cy 200 moles oxalic acid (HaC20,) ) 5.00 ¢ methane (CHa)
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¥) Caleulating the Number of Grams:
Example 2.6: Which of the following substances contains the greatest mass of chlorine (Cly)?
AY 500 Cly B} .50 mole Cl;
C) D10 mole KCI D)y 3000 g MeCla

vi} Calculating the Mass of one Atom:
Example 2.7: What is the mass of ane atom of carbon, (7
A) 1L99x 107 ¢ B) 0.502x 107 g
C) 0.502x 107 g D) 1.99x 10" g

vii) Atoms and Mole Ratio in a Compound:
Example 2.8: For haking soda, NaHCO:, what is the molar ratio of C to (7
A) 121 B) 3:1 Cy1:2 D) 12

viii) Caleulating the Number of Atoms and Molecules:
Example 2.9: One mole of any element contains: N
A) 3011 x 107 atoms B} 6.022 x 10 atoms
) 1.506 x 10° atoms D) 12.04 x 10" atoms

ix) Balancing Chemical Equations:
Example 2.10: Considering the following reaction;
ALMNOsag) + CaBrfag) ——— AgBris) + Ca(NOy{aq)
the coefficient before AgBr is:
Al B2 ) 4 5

1)} Predicting the Products of Chemical Reaciions:
Example 2.11: Sodium carbonate reacie with hydrochloric acid to form three products; sall,

water and .. ..... e e A
A} Hwdrogen B Carbon monoxide
) Chlorine [ Carbon dioxide

xi) Predicting the Mole Ratie from a Balanced Chemical Equation:
Example 2.12: Given the balanced equation:
INHu(g) + 30:{p) + 20Hy(g) —— 2ZHCN{g) + GHLN)
the proper molar ratio for the mole conversion: (- —* HCN js:
A) 3mole Oy/] mole HON By 2 mole 052 mele HCN
) 2 mole HON /3 mole O [y 3 mole 032 mole HCN

i} Predicting the Type of Chemical Reaction:
Example 2.13: What type of reaction is the following?

[ MW )
ZRCIO5) e IKClis) + 30(g)
A) Single displacement B) Decompasition
') Double displacement D Combustion

5= Chemical Equilibrium for Acids, Bases, Salts and Oxidation-Reduction Reactions:
i) Predieting the Number of lons in a Formula Unit:
Example 3.1: How many ions per forme la unit would you find if you dissalve KCIO, in waler?
AY 3 B2 C) 2 Dy
See example 2.2
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ii) Assigning Oxidation Numbers and Atoms changing their Oxidation State in Redox
Reactions:

Example 3.2: Which of the following is an oxidation-reduction reaction?

A HOHOs(ag)r + HaOhg H_-;("}'{aq] ¢ CH05aq)
B) Zn'(ag) + Hilg) ==== Znis) + 'liiltaq)

C) HNOg(ag) + H:0{) === H;0Vag) + NO3(aq)

Dy 2ZH0(e) 2Hafg) + Oal)

Example 3.3: The oxidation number of nitrogen atom in NaMOs is:
A) 43 By -2 ) -3 ) +1

i) Acids and Bases, and Acid-Base Reactions;
Example 3.4: A neutral solution can be obtained by mixing equal volumes of the same
cancentration of!
A) HCE and NHy B) CH4COOH and NaOH
£ HCOOH and KOH ¥ HCE and MNaOH

iv) Calculating the [H'] and pH, and Caleulating [OH'] and pOH:
Example 3.5: The pH is defincd as:
A) pH=-log[H'] B) pH = log [H]
Oy pH = [H) D)y pH=[HT
Example 3.6: A solution in which [H']= 10" hasapHof ...
A} -6 B} +h ) -8 D) +8
Example 3.7: Lemon juice has a [H'] of 0.0 8. What is the [OH]?
A) LOx10™M M B) 1.0x107 M CHLORI0M D) LOxI0°M

v) Acid Dissocition Constanis (K,) and base Dissociation Constants (K;):
Example 3.8: Given the following equilibrium system, what is the expression of K7

HC;H,04(aq) + HyO(1) CyHa0y (aq) + H30 (ag)

GHO:]HOY) | [HOH0y)

AV K= TG00 B K= S0
w o o 1GH0][H07) HC,HLO,[H0
O K= Temoho] D) K= e, H,00H:0']

vi) Buffer Solutions:
Example 3.9: Which of the following constitute o bulTer?
A) HCI and NaCl R) KOH and HCI
O NHy and NHLCI D) BaCly and AgNO,

vii) Acid-Base Titration:
Example 3.10: What volume of 1.80 M of an automobile sulfuric aeid. (H2504) neutralizes
4200 cm’ of 1,90 M NaQH?

Al by I i |

2 e’ By 421 cm! Y 444 om' ) 3949 ¢’
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viii} Equilibrium Expressions and Equilibrium Constants:
Example 3.11: Given the following equilibrium system, what is the expression of K.?
Nag)+ 3Hyg) =——= :NHig)

A) K, |NH-.]".-"[_N3_]+_1-['II‘I;.'| B) K= [NH:F / [Na][Hy)
Cy K= [Na][Ha] °/f [NH.) D) K, =2[NH;] / [N2] + 3{H;]

ix) The Solubility and Solubility Product Constant (k)
Example 3.12: The solubility product constant (Ko) of Ag,CrOy is given by:
A) Ky = 2[Ag TICr057] B) Kg = 1/1Ag'T [CrOs]
C) Ky =[28a"[CrO4M D) K= [AgT [CrOs"]

A= Solution Chemistry:
= Muolarity:
Example 4.1: What 15 the moelarity of a solution made by dizselving 2.40 mole of K1 in
enough water 1o make 2.73 L of solution? '
A (200 M By (0.873 M Cy 0235 M D) 0542 M

5. Organic Compounds and Functional Groups:
- Hydrogarbon Compounds, Aromatic Hydrocarbons, sand Functional Groups:
Example 5.1: Mot all carbon containing compounds are organic compounds, Which one
the tollowing compounds is an inorganic compoud?
A CH oy methane) B) CH;0H( methanol)
£ CH-Cldichloromethane) 1 CaCOs(ealeivm carbonaie)

Example 5.2: Which of the following 15 an aromatic compound?
A} Methane B Ethanol ') Benzene [} Acetaldehvde

i I

Fxample 5.3: What is the functional group the compound (-C-) in CHz-C-CH.?

A} Carbonyl group B Huidroxyl group
) Corboxylic acid group I3y Aldehyde group
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