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| L (60%) Multple-Chowce Questmni U | - ‘
A

|. Oxalic acid dihvdrate, HC20s 2 HaB{s) ﬁ-eden used asia pnmary standard to standardize

sodium hydroxide solutions. Which of these facts a.rd ns to choose this substance as & primary

standard? I. It is dipronic. [l tisa smni/wmp?fund }hzt :;T,n be weighed directly in air. 1L It is |

available m a pure form.

| i 2 |

| {A) 111 only (B)land Donly (C)1LlandIonly (D)1, II, and [T

2, When FeCls iz ignited in an atmosphere of pure oxygen, this reaction takes place.
4 FeCla(s) + 30mrg) +-=> BFey04(s) + 6 Cla(g)
If 3.0 mol of FeCls are 1gnited in the pr:seme aﬁz ¢'mol of O: gas, how much of which reagent is
present in excess and therefore remains acuﬂ_ -
{A)0.33 mol FeCls remain unrcact:ju

—

(B) 0.67 mol FeCl; remain umtactec{t A
(C) 0.25 mol O remain unreacted__| —
(D) 0.50 mol O, remain unreacted

=1 |

3, A student finds that 31.26 mL of a 0.165 M solution of barium hydroxide, Ba(OH}z, solution i

required (o just neutralize 25.00 mL of a ciwric acid, HiCgHsOr, solution. What 15 the concentration
. of the HaCsH50- solution? [ U
; (AJO413M  (B)0309M (C)0.206 M—10. IfrﬂrM

S P g
4, The vapor pressure of most substances i mcﬂ:ase with w{nperaturc as depicted by this curve,
Which way of plotting these data is Axpected tp gj}alsn-mglqt line?
r— f ‘
|

|

|

| ‘ ‘ _
| -—'51{.=- \

{A)1/Pversus T (B)Pversus /T fC'_j_riP\iiﬁr_susT (D) In P versus 1/T

—F, atm —)

[ ———

5, Sodium chlonde, NaCl, usually crystallizes ma fw’:’-c’ﬁnw‘led cubic lattice. How many CI' 1ons
are in contact with any single Na~ ion? —
{A)d (B)6 (C) B (12 |
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6. Use the bond energies in the table to determine AH for the formation of hydrazine, NoHs, from
nitrogen and hydrogen according to this ‘equatign:
_Nalg) =2 2H(g) > NaHalg)

— PBom Er}mgnﬂ.s_i
NN — [ ILS‘? kJ mn]" ’
NN, | / j 41§ kI mol”
{m{mLeJhuud,z’N l941 kJ mol” |
BH 436 k) mol |
[H-N 1389 kJ mol”! |

—

(AJAH=-T1 k) (B)AH=-98kI (T}M‘i=+§8k] (D)AH==Ti1kJ

7. For which of these processes is the valu.mu.d_fxﬂneg.atwe“’
1. Sugar 15 dissolved i water, [, h}cmn -ccmdemés on a surface. M. CaCOs is
decomposed into Ca0 and CO4. i '
(A} 1 only (B)Tonly (C)landillo 0 or only _| (D} II and IIT only

.-—-’

§. The rates of many chemical reactions double for @ ten degree rise in temperature. Which of these
factors does not contribute Lo this change in rate with increasing temperature?
(A) the average kinetic energy of the reactant species.
(B) the number of collisions in & given nme.
(C) the number of very energeti¢ Species.

l- —

(D) the activation energy. S I|
—
9. When the acids; H;Se. HBr, and HL, fl.re *rmnggi n brdt" of increasing strength (weakest acid
first). which is the correct order? /
(A) H;Se < HBr < HI | -~
(B) HBr < Hl < HaSe
(Cy HBr < H:8e < HI
(D) HI < H;Se < HBr
10. The pK, values for several acid “basg ind '__ggitcdtors are gwcn in the table, Which indicator should be
used tn the titration of & weak base 4 amd" |-
= 1 fdr‘maa# |
ﬁic&nﬁpphmohﬁ 5
mlh\’r{ | blue’ Jr 0l
Icrﬂsol red B0
|alizarin yelmw R |11 0|

{A) 2.4-dintrophenol (B} bromthymo! blue  (C) cresel red (D) alizarin yellow R
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11, Which graph best represents the electrical conducnvity behavior that occurs when an aqueous
solution of acetic acid, HC;HaOx, ts—nmed-:‘;j.m ap-aquTlUs solution of sodium hydroxide, NaOH?

orr

1 |
7K/
/

§

| (<) (D

z |
=

Conduntivity —+

Conduetivity —+

‘ mL of NaOH — ' mL of NaDH —
| — VR
— — —

12. What products are formed during the electrolysts of a concentrated agueous solution of sodium
‘ chlomde!
| I.Clig) I NaOH(aq) UL Hag) )
| (Aylonly  (B)landTonly (Cklandldnly (D)I, I and T

—_—

13. lons with the electronic structure 1 23~ 2p° 3F° 3p° would not be present in which aqueous
el pee aq

solution?
(A)NaF(aq) (B} NaCliag) {Eﬁﬁr(aq} (DI'ICEFIIIE{;)
_r ot

14, When sthanol is heated with sulfuric acid, the major product is
(A) ethane (B)ethane  (C)ethyne (D) ethyl sulfate

15. Many alcohols can be oxidized to gidehydes. a and i]ii_ﬁh}rdes can be oxidized 10
( A) carboxyvlic acids (B) estere—  |(C) ethers| (D) ketones

| _ —

1 1
16. Which concentrations can be ca‘_rtculamd'fﬁhe mote fraction and density of an agueous solution
| of HC! are known? 1. molality Z muw 3. petoent by mass

-

- i
| {A) ] only (B) 3 only (i’.'}‘l and2onlv (D) 1,2 and 3
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17. The second law of thermodynamics states that the
(A) energy of the universe is mcreasing.| e
(B) energy of the universe is constant./ .
(C) entropy of the universe -
(D) enwopy of the universe IS ConStant— |

h{ /
18. Which substance is expected to vejf: ; t lattice enthalpy?

(A)LEF (B)Lil  (C)CsF (D) Csl

19. Which values can be obtained from the information represented by the vapor pressure curve of 2
liquid? L norma! boiling point Il normal freezing point M1. enthalpy of vaponzation
(A)Tonly  (B)landTonly ~—C)landHonly (D)I, 1L and

20. All are-state functions cxcep! |

(A) pressure. (B) heat. (C) f:ﬂ:l:I ergﬂy-— (D) ent#:alpw

21. For the reaction Ny(g) + Ox(g) <= :fm‘;‘g;,_ﬁmmunm constant is K. The equilibrium
constant is K, for the reaction 2NO(g) = Ox(g) <===> 2NOs(g), What is K for this reaction?
NOy(g) <==> (1/2) Na(g) + Oa(g)
(A) 1/ (KK2) (B)1/(2K:Ky)  (C) 1/ (4KKy) (D) [UVKKS]'®

22, When these acids are arranged in order of increasihg strength (weakest acid first), what 15 the

eorrect order? |

(A) HOCI(aq) < H:3¢04(aq) < FrPOK(aq) | |

(B) H3POa(aq) < H;5e0s(aq) < HDE‘ltaq: [_ ’.
(C) HaSe0saq) < HOClag) < HiPO4
(D) HOCl{ag} < HyPOslaq) < H_;&cm@/’

23, Some compounds that are insoluble in water dissolve 1n acids. Which of these compounds 15
expected to be more soluble in 1.0 M HNO; than in an equal volume of distilled water?
I AgCl I BaCO: 1. AIPC,

(a)only (B)Iand I only ’i_j_ﬂmw (D) LI dnd [T
__J

. —

24, Which of these speciess is paraman,nbuc L_T i ILFe* T Zn"
(A)only  (B)IDonly (C})I and II Uﬂ/ ('D? Tl and OI only
25 In how many elements does the last electron have the guantum numbers ofn=4and /=17

(A)4 (B)6 (C)8 (D10
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26. How many different compounds have the formula C3HgO?
(A)one (B)two (C)three (D) four |

/

—

27. Many biologically-active cumﬂmdsmﬂ'f asit.wcn @nimtiom&rs {two non-superimposabie optical
isomers}, one of which is active white the-other 13 not. | hich of these compounds could exist as

optical isomers?

217

-

th) ?HEDH
HCOH

CH,0H

(C; CHO
H?Dﬁ'

CHO

)
(8) CHROH
|
H?H
CH,

|

(D) %EE_J__
el
| 2 | | ‘

. —
—

— -_,f
28. A four-carbon alcohol was oxid];?‘cd with acidified potassium dichromate to form a ketone.

Which structure represents the original alcohol?

(A) H,COH,CH,CH,OH (B)  H,C=CHCH;CH,0H
LFHB i I I?
| —_— ———
(C) HEG?BHE {or— "HQGCngcHa
|
OH N r‘ OH
i
| T
[ ;

29. Which staternent is false with rwﬁcrrL proteins? -
Primary structure refers to the sequence of nucieotdes.

Secondary structure includes helixes or pleated sheets.

Tertiary structure includes disulfide bonds.

The overall shape of a protein is related to the Teniary structure,
| r—

(A)
(B)
()
(D)

30, How many of the following apply

strength for many types of tissues, ——IL thsppn_and istore oxygen and nutrients.

rsdi‘-mu._scl&.-ﬁair. and cartilage.
-'fd —— i

catalysts.
the body by foreign objects.

(A1 (B)2

IV. Are the mam cumpc[nen

(C)2

—

s p_rgT_e_ins? 1. Provide structural integrity and

. Act as
V. Fight invasion of

/i

(D)4
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. (12%) Using the MO model, write the unpaired electrons and bond orders for the followmg

molecules: O; O and 077, _ 3 [____._—‘
Molecules Iﬁgmnfﬁ eldl:n-nn Bond order
e /] | ] |
B g aag | |
o T
i
Oy
| | |

II. (8%) The initial concentration of A is [A for the reaction of aA — Products, What is the
differential rate law, integrated ratetaw pnd ﬂm—halﬁl-hfe for the reaction if the reaction is the
|

zero, first or second order i [A]. ]
e iﬂ A, Zerg ordéT | Hirst order Second order

Differential —di[ 4] __- = =
T R St k | R =k[A7' R =k[A]
Integrated | i L__l. =
Rate Law ' (4] [l

Half-Life of the (43 ;

reacuon | 2% |-

|
IV. (8%) For cach of the followingmotetules or 'nnﬁ[,—d_ucrihe the molecular structure and the
hybridization of Xe atom: XeFramdRer, |

IR

|
I i
Molecules Mplechlar structure.’ The hybridization of Xe atom
xeFs
XeF. I [

f— —

V. (6%) Compare the wavelength A.deran giectan {mpss = 9.11 » 10° kg) raveling at a speed
of 1.0 % 107 mv/s with the waveterrgur iz for a-ball (h‘lass = (.911 kg) travehng at 100 m/s.
What is the ratio of &e/ 7 (h —6?626" % 10T kp i—il‘fs

V1. (6%) Consider the system to be ;’6 dgal mnnoamqu gas for which the function X is

characterized by: dX = (3/2) R dT + P dV, where R is the gas constant. (a) Is X & state function?

(b) Now consider the function Y charactenized by dY =dX /T, Is Y a state function?

Kl
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