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PART A

(B A HEne )

Questions 1-3 refer to the following aqueous solutions.
(A) 0.1 M HCI

(B) 0.1 M NaCl

(C) 0.1 M HC,H;0,

(D) 0.1 M CH3;OH

(E) 0.1 M KOH

1. Isweakly acidic

2. Has the highest pH

3. Reacts with an equal volume of 0.05 M Ba(OH), to

form a solution with pH = 7.

1(C)
2(E)---SB
3(A)----SASB Y ion {E7K i Fy i, B 22 o
FI5E4 SOL: HlEig .
11&5y Beky(HY), fifs(+0H)
(NH3 15T s NH,OH £y WB)
(CiH20+1OH Ey alcohol Fyhii4)
(CyH2,+1COOH %y alcohol %5 WA or
HC,H,+1CO3)
2@

SA  (HCIO4 > HI > HBr > HCI > HNO;

> H,S0,4
> H;0" (hydronium))

SB  (IA, Ca, Sr, Ba)

SA SB &5 fFHE Keq [RA>>1, AT LA
#4119 conjugate lons [A] [ B 1"y ions {£7K
HRZE, S AR G T/K AR IE, &5 SA SB Y
conjugate ions 17K Ay Keq i fili/ [N
<<10™,

[, WA WB A B i 55 Keq /[\(ex.
10®), A 52758, T WA WB (75 conjugate ions
TE/KF R 2208, By K, EHMERMEE,
Kedqom( ex. 10°) @i (HA €5 SASB 2
[ <Kegq* Keqim=10"4(25C)>

3@ E F Salt(g+IEE(0H ZF1Y ions))
E/Kf# (hydrolysis) #5517 Acid conjugate ions
Foit5RHY base, K2 Z JRA.

Questions 4-5
(A) 1

(B) 6

(@ 9

(D) 10

(E) 14

4. The atomic number of an atom with an electron dot

arrangement similar to : 15

$khalogens

5. Is primarily responsible for the hardness of diamond

ANS: Network bonding

Questions 6-8 refer to the following information.
Na2Cr0O4, a soluble yellow solid PbCrO4, an

insoluble yellow solid NaNO3, a soluble white
solid Pb(NO3)2, a soluble white solid

(A) Yellow solid and colorless solution

(B) Yellow solid and yellow solution

(C) White solid and colorless solution

(D) No solid and yellow solution

(E) No solid and colorless solution
6. Observed when 1.0 mol of Na2CrO4 and 2.0 mol of
Pb(NO3)2are mixed with 1 L of water (A)
7. Observed when 3.0 mol of Na2CrO4 and 1.0 mol of
Pb(NO3)2 are mixed with 1 L of water (B)
8. Observed when 1.0 mol of NaNO3 and 1.0 mol of
Pb(NO3)2 are mixed with 1 L of water (E)

PbCrO4(S) &t CrO, /KRt EsEtE
XCrO4(S) JUEE Fa =B

Questions 9-11
(A) 1+

(B) 1-

(© o
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(D) 2+

(E) 3+

9. Oxidation number of O in H202 (B)
10. Oxidation number of F in HF (B)
11. Oxidation number of O in O3 (@)
Questions 12-14refer to the following.

(A) Nucleic acids %/

(B) Proteins

(C) Carbohydrates

(D) Lipids

(E) Electrolytes

12. Deoxyribose in DNA nucleotides belongs to this

family of biologically important molecules

13. Always ionic in nature

14. Tend not to be water soluble, and aggregate into

droplets or molecular bilayers

40(C) Deoxyribose(fit &% fi#) is a ribose sugar
molecule missing an oxygen atom. As with all
molecules with the suffix -ose, ribose(fZ
) is a carbohydrate. In general, proteins tend to
have the suffix -in (or -ase if they are an enzyme)
and nucleic acids have the suffix -ine (except for
uracil).

41(E) 42(D) HE™EJEERIR
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PARTB

HCH307 + HpO4>CoH30,~ +H30*
101. If some acetic acid, HC,H3O,, is added to

the equilibrium constant of a reaction changes as the

concentration of the reactants changes.

the equilibrium mixture represented by the BECAUSE

equation above, the concentration of H;0*

decreases.

F F,Keq A2 T &%

102. The bonds found in a molecule of N, are there is an equal sharing of electrons between the
BECAUSE |

nonpolar covalent nitrogen atoms.

T T, FH[E] element ,/5H[E]AY electronegativity = equal
CE

sharing of electrons.

103. Neutrons and protons are classified as neutrons and protons are both located in the principal
BECAUSE

nucleons energy levels of the atom.

T F, the principal energy levels % electron iE AHY

shell

104. As pressure on a gas increases, the volume pressure and volume have a direct relationship.
BECAUSE

of the gas decreases

T F .direct relationship 1Lk

Reverse relationship [z [k

105. A mixture of two different liquids can be different liquids have different boiling points.

BECAUSE

separated viadistillation.
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PART C

CREZEARD)

25.

Mercury
[

In the above laboratory setup to measure the pressure of the confined gas, what will be true concerning the

calculated pressure on the gas?

(A)The gas pressure will be the same as the atmospheric pressure.

(B)The gas pressure will be less than the atmospheric pressure.

(C)The gas pressure will be greater than the atmospheric pressure.

(D)The difference in the height (h) of mercury levels is equal to the pressure of thegas.

(E)The height (h) of mercury has no effect on the pressure calculation since the column of mercury is only used to

enclose the gas volume.

(C) gas P = atmosphere + h of mercury

26.
(A)
(B)
(©)
(D)
(E)

If the molecular mass of NH3 is 17, what is the density of this compound at STP?
0.25g/L
0.76 g/L
1.52 g/L
3.04g/L
9.11 g/L

PM=dRT 1*17=d *22.4 (B)

27. From 2 moles of KCIO3 how many liters of O2 can be produced at STP by decomposition of all the KCIO3?

(A)
(B)
(©)
(D)
(E)

11.2
22.4
33.6
44.8
67.2

2 KCIO3>KCI +30, BEERIEMOIEL2:3 FrLLE)

28.

hat piece of apparatus can be used to introduce more liquid into a reaction and serve as a pressure
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valve?
(A) Stopcock
(B) Pinchcock

(C) Thistle tube
(D) Flask

(E) Condenser

PTFE Stopcock Glass Stopeock Stopcock Thistle tube

| Thermormeler
0 |
: .' S Llabag

i

29. Which mixture is correctly paired with a method for separation of the mixture?
(A) Oil and water—filler paper
(B) Salt water—distillation
(C) Sand and water—separatory funnel
(D) Sand and sugar—tweezers

(E) Sugar water—filter paper
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Thermometer

Cold
water out

Separating
Condenser funnel

Vapour Kerosene ofl

Water
Cold T

water in

+——— Stopeack

T T Solution
Distillate
Heat

distillation Hyvapor {kb.p jfifs separatory funnel 43547 e B

Tweezers T

Recorded data:

Weight of U-tube ......cccoovviiiiiieiieciece, 20.36 ¢

Weight of U-tube and calcium chloride before ...........cccoorieinnniiininccicine 39.3
Weight of U-tube and calcium chloride after...........cccooveviiiiiiiiiiiinneinn, 57.32
Weight of boat and contents (copper oxide) before.........cccovvvvvvnnnnnnnssieeee, g
Weight of boat and contents after............cccoovvievieiiiiieiinennnn, 14.23g

Weight of boat .........cccoevvivviiiiiiic, 5.009g

30. What conclusion can be derived from the data collected?

(A) Oxygen was lost from the CaCl?2.

(B) Oxygen was generated in the U-tube.

(C)  Water was formed from the reaction.

(D) Hydrogen was absorbed by the CaCl2.

(E) CuO was formed in the decomposition.

W {ElFZ kR CaCl &2 K H

B—HEE H,

% 25 HyEi CuO »>Cu +H,0 ©
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31.

a.

b.

C.

From the heats of reaction of these individual reactions:

A +B —2CAH = -500 kJ,
D +2B—EAH = -700kJ,

2D + 2A—FAH =+50 kJ

Find the heat of reaction for F + 6B — 2E + 4C.
(A) +450 kJ

(B) -1,100 kJ

(C) +2,350kJ

(D) -350 kJ

(E) -2,450 kJ

(E) a*2+b*2+c*(-1)

32.

Which of these statements is NOT correct?

(A) Inan exothermic reaction, AH is negative and the enthalpy decreases.

(B) Inan endothermic reaction, AH is positive and the enthalpyincreases.

(C) Inareaction where AG is negative, the forward reaction is spontaneous.

(D) Inareaction where AG is positive, AS may also be positive.

(E)

In a reaction where AH is positive and AS is negative, the forward reaction is spontaneous.

(B)

33. Choose the answer below that accurately describes the correct molecular shape for the molecule XeOF4.

(A)
(B)
(€
(D)
(E)

34.

(A) H—C=C—H (B) H H (C) H (D) OH EH—

Tetrahedral

Trigonal pyramidal
Trigonal bipyramidal
Square pyramidal

Flat

(D) (8+0+4)/2 = 6 ---sp°d®  (6-5)

Which structure below demonstrates a violation of the octet rule?

OH

|
H—C=C—H I-[—?'«I—H 0=8=0
| |

O

|
C—H

(D) Jimie FC=0 ¥ & octets, sCELOILHIRIE A AL 8 (&

35. Equilibrium

(A)

is defined as equal concentrations of reactants and products
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(B) is defined as equal rates for forward and reverse reactions

(C) can be shifted by adding a catalyst

(D) can exist for chemical changes but not physical changes

(E) must always favor the formation of products

(B)Equilibrium % reactants products JE & 88 L HE
Keq>1 775 spontaneous {tH[a products 77, EfE th &ty ).
Keq K /INELTE 94 7 Jfg 220 Jrefof]  E ST iy 1E 2% Rate £HSE
B0 Cyraphite = Caiamond  Keq>1,H &%, {H T (S,

36. What is the molar mass of a nonionizing solid if 10.grams of this solid, dissolved 200. grams of water, formed a

solution that froze at -3.72°C?
(A) 25. g/mol
(B) 50. g/mol
(©) 100. g/mol
(D) 150. g/mol

(E) 1,000. g/mol

(A)
SiEE FFF = +Kb*Cm*i  Kb=0.52(%5)

AEEIBETRE = -Kb*Cm*i Kf=1.86(%7)

R THFE = P (sotvent)* X solute)

37. All of the following can act as Brgnsted-Lowry acids (proton donors) in aqueous solution EXCEPT
(A) HI (B) NH4+ (C)HCO;
(D)  H,S (E) NH,

(E)NH; fsbase FyfizszH"
Conjugate pairs = F&AHE, 2= —(EH"
HHH FsAcid.

38. An aqueous solution with pH 5 at 25°C has a hydroxide ion (OH ) concentration of
(A) 1 x10"molar
(B) 1x10°molar
(C) 1x107 molar
(D) 1x10° molar
(E) 1x10°molar
(B) H/A—log ###H  PH+POH=14 (25 /&
C)

39. When excited electrons cascade to lower energy levels in anatom,



SMAPLE CHEMISETY SATII 2018

(A) visible light is always emitted (UV ,infrared....)

(B) the potential energy of the atom increases biine))

(C) the electrons always fall back to the first energy level (~—3€E)

(D) the electrons fall indiscriminately to all levels — (BE#f IR EE 41T HE 2R A EETAEH])

(E) the electrons fall back to a lower unfilled energy level

(E)

Wire

Salt Bridge

Ni Elecirode Al Elecirode

s

Figure 2

Al—>AP"+3e-  +1.66V

Ni—>NiZ*+2e-  +0.26V—1t171.4V
40. Which statement is true about the setup above?
(A) The electrode potential for this cell is 1.40V.
(B) The electrode potential for this cell is 2.54V.
(C) Electrons will be carried by the salt bridge.
(D) lons will be carried through the wire.

(E) The reaction is nonspontaneous.

(A) E° = E%x+ E%re j¥E REE(4EsE

41. A voltaic cell is set up and a chemical reaction proceeds spontaneously. Which of the following will not occur in

this reaction?
(A) The electrons will migrate through the wire.

(B) The cations in the salt bridge will migrate to the anode half cell.
(C) The cathode will gain mass.
(D) The anode will lose mass.

(E) Reduction will occur at the cathode.

(B)the anions in the salt bridge will migrate to the anode half cell.

42. Which compound is matched up with its correct name?
(A) CO—monocarbon monoxide

(B) CaF2—calcium difluoride
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(C) CClg—carbon tetrachloride
(D) PCI3—potassium trichloride

(E) TiF4—tin(IV) fluoride

(A) CO—menocarbon monoxide BHFEE—ANE

(C) CClg—carbon tetrachloride

(D) PCI3—petassium trichloride - phosphorous
(E) TiF4—tn(1V) fluoride - titanium

(B) CaF2—calcium difluoride ionic & perfix

43. Which functional group below does not contain a carbonyl group?

(A) Aldehydes

(B) Ketones

(C) Esters

(D) Ethers

(E) Carboxylic acids

Carbonyl group: -C=0

(o)
I

C

N '
OB OR ¢ co-c
-OH Alcohol =hydroxyl

_#©:

-COH “H  Aldehyde
-COOH Carboxyl= carboxylic acid




