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Q.1: gsailg LVl S¥ase (e Al 5l

What is the ratio of diffusion rate for nitrogen N,

and sulfur trioxide SO5?

Mark(s): 5/5

Gl sl g Np sl Liml Jame Lo Lo

S0,

Gas jlall Molecular mass &idg.ll absd|
SO, 80 g/mol
N, 28 g/ mol




Q.2: (wilesS Jelbi pé 4Ll @ilgilly Oleldioll d1eS Wl Mark(s): 5/5

When iron rusts, it undergoes a reaction with oxygen  (Ill) paall 28] (sl CnansY) & Jeliy aild sl Jaay Laxic
to form iron (1ll) oxide. What is the volume of STP (el Iatially 8)hall 320 vie fuansY) 5lE a3 L
oxygen gas at STP that is required to completely faall (40 71.9 g ao Jelad 2330

react with 71.9 g of iron?

Molar mass of iron = 55.85 g/mol 55.85 gfmol = woall dded) dbsll

4Fe(s) + 302(9) —_— 2Fe203 (S)



Q.3: digjgell duiliessIl OVlsall oo dyjl8l ailgilly Melaiall iz oSy il cuwdll Mark(s): 5/5

Nitrogen and oxygen gases react o form dinitiogen sl (galal e (sl uma e e (gl e el

monoxide gas (N;0) as shown in the equation below, ool AU (N;0) (g S
What volume of oxygen (0,) is needed to produce N0 (16 L 7Y Cilhdl (0y) Ry sl
16 L of N,0?

ZN3g) + Oyg) > 2ZN;O(



Q.4: dliell Oljlally dsyaxll wljlell jaibas Mark(s): 5/5

Regarding both ideal and real gases. sl aliladly A Gljlall e IS0 Blats Lad
Which of the following is correct? traa L gl
Polar gases like water vapor behave 31:.41 Sl debe plall LA (e dplaall cablal) ellos

as ideal gases

Gases of larger particles like butane (C4Hyg) (CaH1o) gl e Lans Sy clijad) &l ahlall s

behave as ideal gases Sl Sl e

Real gases deviate most from ideal gas behavior die Gl Sl @gle pe BES dgasll @il o as

' Lmediall B)lyadl calsyag dallal) agazall
at high pressures and low temperatures

Ideal gases experience intermolecular attractive aatiy letlarwa G dlad (g8 Leaal LA S5l
forces, and they attracted, repelled by the walls Lo agasall dac ) (han aa ilin,

of their containers



Q.5: WUl jldl §gils (W doz>g dihly> d2)d9 dbsud o LI dreS byl Mark(s): 5/5

A 4.50 L flask s filled with butane gas (CyHi) ( Cybio) (lisadl Jag ssbaa 4.50 L asas 30

at a pressure of 1.20 atm and a temperature (_1 0.0% ) oy 1.20 2l i e

of (-10.0°).

, , flagall A Ld
What is the density of the butane?
Molar mass of butane = 58 g [ mol 58 g [ mol — ;b 4.l absll

L.atm

R =0.0821

mol K

0.82 g/L



Q.6: el o i jlaiel pzally 8)lll @239 biuall e dlaiitall Jiluall J> b Ol guilsd plaziwl  Mark(s): 5/5

If the of pressure of a sample of hydrogen gas equals vie 3.33 kPa gl gyl Hle (pediue lio IS
3.33 kPa at 20.0°C. What is the Celsius temperature Sl s lasie maah Al djalad) 5l da 2 L. 20.0°C

at which the gas pressure becomes 3.44 kPa? ¢3.44 kPa



Q.7: 5l o culi jlaial azally 8l @239 biuall e dlaiitall Jiluall J> b Ol guilsd plaziwl  Mark(s): 5/5

A gas occupies a volume of 0.85 L at 375 K. What 375 K 5 330 2ic 0.85 L oylaie Lapas e oy
temperature (K) is required to reduce the volume to 60 % A anall =il dgllad) (K) saap 5lhal) 350 Lad
60% of the original volume increase? E‘LFL.JXI axall (e

938



Q.8: (WUl jlll jgils (d doz>g dihly> d2)d9 dbsud o L&l dreS byl Mark(s): 5/5

If the pressure exerted by a gas at 35°C in a volume bt 350 i o e e e Jylad vl IS 1)

of 0.044 L is 7.62 atm 0.044 L o)sia pas 37.62 atm
How many moles of gas are present? Bagagall o) clipa 38 oS8
L .atm
R=0.0821 —
mol .K

| 4.25 mol
| 0.068 mol



Q.9: & 3la)l dbyll aslas Mark(s): 5/5

In electron sea model shown below. i ) JSA b gl lig Y1, 2l

Which of the following is correct? fana b Lu

®© 006
6.6.6.00 "
OO0 D C-H -

Vo
®

a.
Number 1 refers to metal’s free electrons Ball Sl i i< Y 1 30
b.
Number 2 refers to metallic calions Sl clipal€ ) 2 80
C.
Melal atoms in this model lose their valence e Lalall gilsl) iy asl] mdsaill 1aa 2 ) o)) S
electrons
d.
Free electrons can move easily from one atom Sslae AT 53 L 53 (e dlsgaw Bl lig g0 JiiG

to the next



Q.10: ailiSy doz>g jlall Ol 3> dacg 9)d3>esl lare Gu byl Mark(s): 5/5

How much carbon dioxide gas, in grams, is in 2.75 Loauas (4l EET AN 2] Ao sl

a 2.75 L balloon at STP? ¢ STP (ulidll Lually 5l 430 e

Molar mass of carbon dioxide = 44.0 g/mol 4.0 gfmoL = (el w8 A dodl 25
L .atm

R =0.0821

mol .K

7.25 g



Q11: b jl&J Wl bsuall wlusg bsuall juls Mark(s): 5/5

C.

What is the partial pressure of oxygen in an air sample UsS Lavie slpgll (e die A OeaasiU 3N Lasl b
when the total pressure is 1.10 atm, the partial pressure Cpag il Sl dakimlly 0 1.10 atm <) Lo )
of nitrogen is 0.75 atm, the partial pressure of water 0.0056 atm ;LJ) HlAd sl Lizlly 0.75 atm

vapor is 0.0056 atm, and the partial pressure of all other ¢0.0044 atm ¢l5l 3 GAY cll paeal il Lol

gases in air is 0.0044 atm?

0.20 atm

(.21 atm

0.34 atm

(0.36 atm



Q.12: & 3lall daylyl yoslas Mark(s): 5/5

What correctly explains the luster property fallall A Gl Lals mraaia IS4 el o L
in metals?
a.
Metallic cations are strongly attracted to the Les Alnnall Culig pSIYT 1) s Zlal) g IS (i)
electrons surrounding them
e e e e e e |
| |
L} 1
b.! i
' . . fe . C e . . i
: The delocalized electrons interact with light, pabaialy ¢ pouall aa Bl e Slig SN Jelis '
| |
: absorbing and releasing photons Leilhaly i gl -
: -
| [ |
1 1
T T T T T T T f TSNS ITEIETEN T ITNITNIT I T IITIITINFTIFTrrrrrrrrrrrrreer>+&|
C.
Metallic cations separate from the delocalized SSaiall Lyt g S e L3 Culipalsl) Jloadl
electrons
d.
Each metal atoms has only one delocalized nst Kae e sals O S Ao SN 3 e S slgial

electron, ns!



Q.13: 5181 o Culi jladal pazlly )l d2)3g bsnall Gl dlaiitall Jiluwall J> b Sl ouilgd elaziwl  Mark(s): 5/5

A sample of nitrogen gas is transferred to a larger &g LS G S0 Gen A RS el Sl e die
flask, as shown in figure below. What is the pressure § AU Byaall & g fl) o Lad Lol Jga

of nitrogen in the second flask ?

168.3 kPa

156.0 kPa



Q.14: 5181 o Culi jladal pazlly )l d2)3g bsuall ple dlaiitall Jiluwall J> b Sl ouilgd elaziwl  Mark(s): 5/5

As the external pressure on the cylinder’s piston eolaal Ja & Ll Lefa e ESIEN sl 5ol e
increases in the figure below. The gas volume 2B A25L0 MA S10L ge Sl pas
changes from 10L in A to 2.5 L in B. What is the B A Lehud e o aoall hasll L

new pressure on the cylinder’s piston in B?

l

ham =
S

8 atm



Q.15: s JI lgpomiiy Ll dgaaiall Mark(s): 5/5

Which alloy is used for the bicycle frames? falahall @bl delia 4 f,.a:.:m’; el [ TR Y

"1
1
1
:
Titanium and vanadium asildly asulinll '
'
1
1
o

Stainless steel Taall a5lia 3¥53

Lead shot Umabeall 3354

Cast iron Aol yas



Q.16: clolly LigoVl - &yl pu Sodll Mark(s): 5/5

Water and ammonia are similar in molar mass, as NANAN o et LS Aol 2 8 Liga¥ly slal alliy
shown in the table below. Why is water a liquid at e Lisad) (1 L B all 5 &y K Vil ¢l (s 1L

room temperature while ammonia is a gas?

S sl S5 (g/mol) &dsall LN | (°C) Ldal da
Compound | Molecular Structure | pojar Mass (g/mol) | Boling point (°C)

sl
Water
PNty 12 N 1NN
a.
Because the attractive forces between ammonia ilall (gef e ST Luga) @lisia o ilall o oy
molecules are greater than the attractive forces Ll e oy
between water molecules
b.
Because nitrogen atom in ammonia molecule is DY e Al ST LaaaY) cigiam B Cpme il 52 0
more electronegative than oxygen atom in water Sl cisia B sy
molecule
[
1
1
C.. _
- Because the hydrogen bonds between water Lolg 0 e (28l oLl Gilila Gy Aibag yugll Ladg 0 oY
1
1 molecules are stronger than the hydrogen bonds
: . Lgad | i s Ang jusgll
I between ammonia molecules
i
1
1
B o o o o o N RN R R N N RN RN R R R N RN RN RN RN RN N N RN RN RN NN RN N N NN NN NN RN RN N N SN RN NN RN RN R N SN NN NN NN RN N SN SN SN NN NN RN N SN SN RN RN RN R
d.

Because the N — H bonds in ammonia are more e ki sl a8 Lyl SN = H Ll oY

polar than the © — H bonds in water 2lall ;-h O — H Lyl



Q17: iy 2l g sl Mark(s): 5/5

Regarding the intermolecular forces that exist or Claaa) s Liaggal o B2gn0d] Al (o gl i Lad
dominate between particles in each figure in the fana 2l L gl lid Jall 3 0S8 S 3

table below. Which of the following is correct?




Q.18: dnylyl ggi 3oz dwily eIl Al plaziwl Mark(s): 5/5

Regarding the compounds in the table below. Smina b L;"L-’ Lae cgl Loliaf Jpaall & LSl slats Lad

Which of the following is incorrect?

Cl §

NS
,5+/ \ & H—0O
H H cd
Lt %I_/ ;CI \H 5+

NH =
3 CCl; cId H,O
1 2 3
a.
In compound 3, the bent shape of a water LuL.s alang elall psiad Jniall JAI Gl ISl 3
molecule makes it polar
e e e Sy |
1 1
b.! -
1 . . . Y. = 1
- In compound 2, the symmetry of CCl, &5 B bt CCLs egin B (o il 20 B -
[ | [ |
1 ey g oy - el t 1
- molecule results in an equal distribution of charge, Leksd ecgiall 05 Clndl -
: | :
- and the molecule is polar -
i '
1 1
1 1
[ o o o R R R RN R RN R RN R RN N RN R RN RN RN RN NN NN RN RN NN RN NN RN N RN RN RN NN RN NN RN R RN N RN N RN R RN R RN N NN RN NN N RN RN RN RN NN RN RN RN RN R A e e e e oew e el
C.
In compound 1, the asymmetric shape of the poe il e Liga) s S e i 1 Sl a‘:""
ammonia molecule results in an unequal charge Gkt eegiall OsSss «ilindll g ﬁ Sl
distribution and the molecule is polar
d.

The polarity of a molecule depends on the #J__)_}_“ JLals Ailesll Al B e pgiall dukd adias

electronegativity difference and molecular shape



Q.19: dbull g oi =t duily eIl bl placiwl Mark(s): 5/5

In which of the following compounds, the ionic character e e o Al a1 daal) 0e&s Al il -_“gi @

of the bond is the highest?

Electronegativity Values for Selected elements

3305 poliad ZOL ;g8 dedluatl gud

1

H
220 Metal ikl

3 4 . e . H 6 7 8 )
T - Metalloid b as - = - 2 -
os8 | 1s7 Nonmetal PIER 204 | 255 | 204 | 244 | 398
11 12 13 14 15 16 17
Na | Mg al | si | p| s | a
093 | 131 16 | 190 | 299 | 258 | 3
% 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 s
K Ca Se Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br
082 | 100 | 136 | 154 | 163 | 166 | 155 | 183 | 188 | 191 | 190 | 165 | 181 | 201 | 218 | 255 | 296
37 38 e 40 4 42 43 44 45 46 a7 48 49 50 51 52 53
Rb sr Y Zr Nb | Mo | Te Ru Rh Pd | Ag | cd In Sn | sb | Te 1
082 | 095 | 122 | 133 16 296 | 210 | 22 | 228 | 220 | 193 | 169 | 178 | 196 | 205 | 21 | 266
55 56 57 72 73 74 75 76 77 79 80 81 82 | 83 84 85
e Ra la o Ta W Da Ne Ir P+ Aun Hn T Ph Ri Pa At

NaF

MgO

SrCl,

CsF



Q.20: OljlJl Jolw yuwad duly jzdl @Syl 45 4 lai plasiwl Mark(s): 5/5

Which of the following is not an assumptions of the fhlall ddial) AS ) doylat Slial 3l e Cud gr"‘L‘ Lea Lﬂgf

kinetic-molecular theory of gases?

a.
Kinetic energy can be transferred between adlanll DA 3l Colasen (o ) A85al) A3 S0
gas parlicles during an elastic collision Cppall
b.
Gas particles are far apart, they experience no Al o Ll (g8 AN s Yy Baclie Ll Slas
significant attractive or repulsive forces
C.
Gas particles are in constant, random motion Adlpde g daily Gl Gilaes AS)a
O
d.
The kinetic energy of a particle can be Al Allealls aseall AT 28RN e uaanll (S

represented by the following equation K. E = mv? K.E = mv?



