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1. Calculate the pH of a 0.40 M NH,Cl solution [Kpfor NH;= 1.8x10'5]?
A)l1.8 B) 9.18C) 4.83D) 0.86

2. Calculate the pH of 2.8x10™ M Ba(OH),?
A)9.30 B) 10.75 () 3.26 D) 11.45

3. Calculate the pH of 5.2x10* M HNO;?
A)3.28 B) 10.24 C) 10.72 D)2.26

4. What is the percent of ionization for 0.25M acidic solution of pH=3.6?
A) 0.33% B)0.10%  C)0.46% D)0.76%

S. Find pH for a solution prepared by dissolving 2.5 g of Ca(OH), (M.wt=74g/mol)
inenough water to get 200ml of solution?
A) 7.90 B) 0.47 )y 13.53 D) 12.66

6. The conjugate base of HSO; is?
A) SO,* B) H,SO; C) H,S0, 13 B~
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7.The conjugate acid of CO;% is?
A) COs*» B) H,CO; C) HCO; D)HCO;”

8.Calculate the pH of 0.55 M solution of HCIO. [Ka of 1.99x107]?
A)9.28 B) 4.48 C) 6.62 D)5.18

9. Calculate the ionization constant (Ka) of a 0.015 M HA solution, that is 0.14%
ionized?
A) 2.5x107 B)2.9x10® C) 3.0x10™° D) 7.1x10°

10. Which solution below has the lowest concentration of hydroxide ions [OH]?

A)pH = 3.21B)pH = 12.59 C)pH=7.93 D) pH = 9.82

11. Of the following, which is a weak acid?
A)HCIO B)HC10, C)HNO; D)HBr

12. Arrange the following in order of basicity (highest to lowest)?
DpKa=22 I)Ka=4.0x 10°I) pka=4.6

A)T>T>TIB) I > 11 > 1 C)II>1>1I1 D)II>II>I

13. Which one of the following would be considered a base according to
theBronsted-Lowry definition but not by the Arrhenius definition?
A)NH; B)HBr C) Ba(OH) D) HF

14. Which one of the following is a Bronsted-Lowry acid?
A)(CH3);NH'B)CH;COOH C) HFD) all of these

15. KGHPO, is?
A) Acidic B) Basic C) Neutral D) No enough information

16. K,HPO,/H,POyis called?
A) BufferB)not bufferC) acidicD) neutral

17. The effect of common ion is?
A) enhance acidity B) suppress the ionization of weak acid
C) increase[H'] D) lower basicity

18. One liter of an aqueous solution contains 6.022x10* H;0" ions. The pH of this

solution is?
A)O B)1 C)2 D)3

19.1f the salt NaHCO; is dissolved in pure water, the solution will be?
A) Acidic B) Basic C) Neutral D) Don’t know

20.Calculate the [OH] in a Ca(OH), solution with a pH of 11.35?
A) 1.27 B)1.9x10"  (©)4.48x10° D)2.3x10™?
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21.Which one of the following is the weakest acid?
A) HF (pKa = 0.68) B) HCIO (Ka=3.0x 10®)
C)HNO,(Ka = 4.5x 10)D)HCN(pKa = 0.49)

22.What is the % ionization of (HCIO) acid in a 0.03 M solution? (Ka =3.7 x 10°)?
A)0.05% B) 14% C)2.1x10%% D)0.035%

23.The pH of a 0.55 M solution of HBrO is 4.48. What is the value of K, for HBrO?
A)2.0x107 B)2.0x10° C)1.4x10™ D)1.5x107

24.For 2.5x10” Ca(OH), solution. What is the [H']?
A)1.0x10° B)2.0x10® C)3.0x10™" D) 5.2x107'¢

25.Calculate thepOH of 0.08 M NaCNsolution, (for HCN, K, = 4.9x107%?
A)9.31 B) 11.10 C)2.89 D) 1.08

26.Calculate the pH of a solution made by dissolving 1.87 g of NaC¢H,;0,
(138g/mol)(K}; =7.6 x 10'10) in water and diluting to a total volume of 500 mL?

A)5.34 B) 8.66 C)5.49 D) 8.50

27. Determine the pH of a 0.35 M solution of CH;NH,. The K= is 4.4 x 1042

A)10.19 B) 3.81 C) 12.09 D) 1.91

28.0f the following four substances, which would form basic solutions?
NH,C1 Cu(NO;),NaCN NaF

A) NH,CL, Cu(NO;), B) NaCN, NH,CI

C) NaF only D) NaF, NaCN

29.Which one of the following 0.1 M solutions would have a pH of 7.0?
A)NaOCl B)KCl C)NH,CI D) Ca(OAc),

30.Which one of the followin% 0.1 M solutions would have the highest pH?
A)KCN (KaHCN =4.0x 107% B) NH,NO; (K, NH; = 1.8 x 107)
C)NaOAc (K,HOAc=1.8x10°) D) NaClO (KaHCIO =3.2 x 10°)

31.Identify the Lewis base in the following equation?
Co™ 4o + 4CN ay = [CO(CN)[” )

A)CN B) Co** C) [Cu(CN),* D)Cu

32. Calculate the K, for an unknown HF given that a solution of 0.10 M HF has a

pH 0f8.97
A)7.9x 10° B)631x10° ©)62x10™ D)1.6x10"

33. Calculate the mass of NaOH solution (40g/mol), prepared by 300 ml at
pH 4.5?
A)38x10% B)64x107 ()3.8x10° D)2.9x10”7
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34.Which one of the following is a buffer solution?
A) 0.40 M HCN and 0.10 KCN

B) 0.20 M CH;COOH

C) 1.0 M HNO; and 1.0 M NaNO;

D) 0.10 M KCN

35. Calculate the pH of a buffer solution that contains 0.25 M (CeHsCO,H)and
0.15M (C4H;COONa). [K, = 6.5 % 107 for C¢HsCO,H]
A)3.97 B)4.8 C)4.19 D) 3.40

36. A solution is prepared by mixing 500 mL of 0.10 M NaOCI and 500mL of 0.20
M HOCI. What is the pH of this solution? [K,(HOCI) = 3.2 x 107%
A)4.10 B)7.0 C)7.19 D) 7.49

37. Calculate the pH of a buffer solution prepared by dissolving 0.20 mole of HCNO
and 0.80 mole of NaCNO in enough water to make 1 liter of solution. K;HCNO
=2.0x107*?

A)0.97 B)3.10 0430 D)3.70

38. 500mL of a buffer solution containing 0.2M (CH;COOH) and 0.30M
(CH3;COONa)what will the pH of this solution be after the addition of 20mL of
1 M NaOH solution? [K, = 1.8 X 107]

A)441 B)4.74 C) 4.56 D)5.07

39. A solution is prepared bgf mixing 400 mL of 0.20 M KCN, with 200mL of 0.20M
HCI, [K,(HCN)=3.2x10 °]. Then:

A)pH=12pKa B)pH=1/4pKa C)pH=pKa D) pH=2 pKa

40. Calculate the pH of a buffer solution containing 3mmol (NH4C1) and 3mmol
(NH3)what will the pH of this solution be after the addition of 10mL of 0.15 M
HCI solution? [K, = 1.8 X 107]

A)8.78  B)522 (C)3.97 D) 5.14

For the following questions (41&42):
Ascorbic acid (H,A) is a diprotic acid with two ionization equilibria:
HA ——H +HA K= 8.0x 10°

HA —=——H'+ A" K,,=1.6x 107

41.Calculate the pH in a 0.10M H,A solution?
A)0.10 B) 11.45 ©)4.0 D) 2.55
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42.What is the concentration of A% ion in 2 0.10 M H,A?
A) 8.0x10” B) 7.5x10” C) 1.6x107%D) 0.10

43. A reaction at 250 C is 1.50 * 10° times faster than at 150 C .the activation energy

(KJ mole™) of reaction is?
A) 135 B) 270 C)31.0 D) 185

44. The rate constant for reaction at 305.0 K is two times the rate constant at 295.0

K. the activation energy (KJ mol’l) of reaction is?
A)36.2 B) 21.7 C)72.9 D) 51.8

45. The frequency factor and energy of activation of a reaction are 8.7 * 10 251 and
63 KJ mol™ .the rate constant of reaction at 75 C is?
A)7.2*10-2 B)1.8 * 10 -2 C)5.4 * 10-3 D)3*103

46. at 350 K. a particular second order reaction, consisting of single reactant A, has
a rate constant equal to 4.5x 10 3 M s if the intial reaction of A 0.8 M ,how many
half lives are required for the concentration of A to become equal to 0.1M?

A)l B)2 C)3 D)4

47.what is the half life for the reaction assuming first order kinetics if 75 % of the
reactant decompose in 60 minutes?

A) 120 min B)15 min C) 90 min D) 30 min
48.which of the following would decrease the rate of chemical reaction?

A ) increase the concentration of reactant
B ) increasing the temperature

C ) adding a catalyst

D ) none of these will decrease the rate
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Question No. Answer Question No. Answer
1 e 13 N?I;
% 1 01.37 5 T all o?these
? 328 15 B:;,ic
: 0.113% , 16 Bu?fer
C B
5 1353 17 suppr(;efsivt:;k iggii(yiation
6 3%32. 18 a
7 HCCO3' - Basic
8 4.48 20 4.48x10°
? 2.9)1310'8 L HCN (pI}()a=O.49)
o pH L 3.21 22 0.013)5%
W HOIO 23 2.0%10°
12 111 . 24 SN
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Question No. Answer Question No. Answer

C A

L 2.89 3 3.97
B C

26 8.66 36 7.19
C C

& 12.09 3 430
D D

28 NaF, NaCN i 5.07
B C

29 KCl . pH=pKa
A A

30 KCN (Ka HCN = 4.0 x 10™) i 8.78
A D

&l CN' 41 2.55
B C

42 6.31 x 10-9 e 1.6 x 10712

A

C 135

& 3.8x%10° 43
A D

34 0.40 M HCN and 0.10 44 51.8

KCN
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Question No. Answer Question No. Answer
D D
45 3 x10° 47 30 min
C D
46 3 48 None of these will
decrease the rate
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