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1. Which of the following statement(s) is or are not SI unit ?
(A)Kilogram (B) Mole (C) Liter (D) Kelvin

2. Calculate the density of a material if 3.00 x 10? g occupies a volume of 4.63 cm’.
(A) 64.7 glem® (B) 64.8 g/em’  (C) 64.79 glem® (D) 64.80 g/om®

3. What is sum of x, y, and z in the following balanced reaction ?
xCrzO-;z'(aq) + g + ZI‘F(aq) = mCriag + #1035 @q +0H0
A3 @7 ©O10 D)2

4, 'Which of the following statement about the name of HNO-, H2S0s, and HCIO; is correct ?
(A) HNO,: nitric acid, HoSOs: sulfurous acid, HCIO,: chlorous acid
(B) HNO;: nitrous acid, H»S03: sulfurous acid, HCIO»: chloric acid

(C) HNO: nifric acid, H;SO5: sulfitic acid, HCIO;m hypochlorousacid——~ ~ —— —— o
(D) HNO;: nitrous acid, H>SOs: sulfuric acid, HCIO2: chloric acid

5. Which of the following ion(s) with a charge of +2 7
(A) phosphate ion (B) chromate ion (C) sulfate ion (D) cyanide ion

6. Which of the following statement about orbital energy is or are correct ?
(A) In Na atom, the energy level: 2s <2d

(B) In H atom, the energy level: 35 <3d

(C) In Mn atom, the energy level: 3d<4s

(D) In F atom, the energy level: 3s < 3d

7. Which of the following molecule(s) is or are polar ?
(A) CO; (B) SO, (C) BF; (D) BeCl,

8. To consider about the periodic properties of the elements, which of the following statement(s) about
radius is or are correct ?

(A)Ne > Ar>Kr > Xe (B) P> § > C1> Ar (C) Be > Mg > Ca > St (D) Br> Se > As > Ge

9. Which of the following statement(s) about first ionization energy is or are nof correct ?
(A)N>C>B (B) Si>Al>Mg (C)Ne>F>0 D) Cl>S>P
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10. Which of the following statement(s) about covalent bonding is or are correct 7

(A) Electrons are shared between atoms of nonmetals to form stable compounds

(B) The fact that the boiling point of HF is higher than that of HCI is due fo the formation of covalent .
bonding

(C) Electrons are completely transferred from metal to nonmetal atom, and the resulting charged atoms
are held together by electrostatic attractions

(D) Molecules that have permanent dipoles are attracted to each other

11. VSEPR theory is commonly employed to predict the shapes of molecules, which of the following
prediction(s) in shape is or are correct ?

(A) N,O: linear (B) SHy: seesaw (C) PCl4": tetrahedral (D) PF3: pyramidal

12. The following figure shows the structure of vitamin C/ascorbic acid, which of the statement(s) about
ascorbic acid is or are correct ? '

(A) There are 15 sigma bonds and 4 pi bonds
(B) There are 17 sigma bonds and 2 pi bonds
(C) There are 20 sigma bonds and 2 pi bonds
(D) Ascorbic acid is a weak acid

13. Which of following statement(s) about formal charge is or are correct ?
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14. Calculate Ky, value of X and equilibrium concentration of XH' based on the following information.
If 2 0.035M solution of X has a pH value of 11.33 at 25 °C.
Xag + H200 2 XH g+ OH g
(A)1.4x10* 5 2.1x10° M (B)1.4x10™* ; 4.2x10° M (C)2.8x10* ; 2.1x10° M (D)2.8x10* ; 4.2x10° M

15. Consider the following equilibrium for which AH> 0
Nag) + Ose) * 2NOgg)
Which of the following statement(s) is or are correct?
(A)A catalyst is added to the mixture, the equilibrium shifts to the right
(B)The reaction mixture is heated, the equilibrium shifts to the right
(C)The volume of the reaction vessel is doubled, the equilibrium shifts to the left
(D)Oz(g) is added to the system, the equilibrium shifts to the right
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16. The average pH of normal arterial blood is 7.04. At normal body temperature (37 °C), Ky, = 2.4 x 1074,
Calculate [H'} and pOH for blood at this temperature.
(A)[H']: 1 x 107 M, pOH: 7.00 (B)[H']: 1.5 x 107 M, pOH: 6.96 (C)[H']: 2.5 x 107 M, pOH:;
6.60 (D)[H']: 4x10® M, pOH: 6.22

17.The following graphs represent the behavior of CaCO3 under different circumstances.
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(a)Which graph represents what happens to the solubility of CaCOj; as HNO; is added?
(b)Which graph represents what happens to the solubility of CaCO; as NaNOs is added?
(Aa:Lb:II BalLb:II (Calll,b:I M)a:llb: Il

‘18, 'Whjch*'oft}re'foll‘owing:prdcch(cs)“is‘df‘él‘e'sponténcouS?' T

(A)Dissolution of sugar in a cup of hot coffee (B)The ripening of a banana (C)formation of CHy and O,
molecules from CO; and H,O at room temperature and 1 atm of pressure (D)the reaction of nitrogen
atoms to form N molecules at room temperature and 1 atm

19. Which of the following statement(s) is or are correct?

(A)If a system undergoes an irreversible process, the entropy of the universe decrease

(B)All spontaneous processes occur at an observable rate

(O)If a system undergoes an irreversible process, the change in entropy of the system is exactly matched
by an equal change in entropy of the surroundings

(D)No spontaneous processes in nature are spontaneous in both directions at the same temperature and
pressure

20.A voltaic cell is constructed that uses the following reaction and operates at 298 K:

Fe + Cu(agy = Fe¥’aq) + Cugy Co¥ag+2¢ - Cug E°=034V at208K
Fe*'op+2¢ - Feg E’=-044V at298K

What is the emf of this cell when [Cu?"} = 3.00 M and [Fe*"1=0.10 M?

(A)0.80V  (B)0.78V (C)0.76V (D)0.74V
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1.Draw molecular orbital of the following diatomic molecules:.

(A)B:B)C2 (C) N2 : (6 2)
2.Bond order of 0,", Oy, and Oy'. 3G
3.Draw valid Lewis structures of following molecules:

(AYSOs  (B)ICly (6 2)
(CINCS’ (three possible structures), which one is the dominant structure?
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