PART I:-Multiple Choice (15 pts)

1. An engin i °C i

1 gineer pumps air at 0°C into a newly designed piston cylind bl

—._vo ot . . T 2 cr assembly. The

R res 6.83 cm’. At what temperature (in K) will the volume be 9.75 cm’?

B) 3899 K C) 180 o
K D)396K )N
2. Whic i S¢ ilibri o
h one is false about equilibrium constant (K) and reaction quotient (Q)?

AT ’ :
) If Qc < K, more product forms. C) If Q¢ = Kc, there is no net change

;3) 1f Q¢ > Ke , more reactant forms. D) If Qe < Ke , more reactant forms.  E) None
_ 3. All of the following are state function except:
A) Reaction Kinetics B) Work - C) Internal energy
D) A&B E) None
___ 4. A chemical engineer injects limestone (CaCOs5) into the hot flue gas of a coal burning
power plant to form lime (Ca0), which scrubs SO, from the gas and forms gypsum
(CaS0O4-2H;0). What is Kc for the following reaction, if CO, pressure is in atmospheres?
CaCOs(s) = CaO(s) + CO2 (g) Kp=21X 10™ (at 1000. K)
A)1.6x10%  B)3.6xX 10°° 0)2.56x10°  D)2.6x10° E) None

5. Fuel engineers use the extent of the change from CO and H,O 1o CO, and H, to regulate

mixtures. 1£ 0.250 mol of CO and 0.250 mol of H,O are
mixture? At

K, what is the composition of the equilibrium
this temperature, Kc is 1.56 for the equation; CO(g) + H,0(g) 5 CO2 (€) + Hal®)
A) [COI= 0.15 M, [H0] = 1.11M C) [COF1.1IM [H,01=111M

B) [COF 2.15M, H.01= 311 D) [CO¥= 0.15M, [H1,01= 0.15M
the molecular disorder?

the proportions of synthetic fuel
placed in a 125-mL flask at 900

) None

6. Which one of the following increases
A) Decomposition of calcium carbonate B) Melting of ice 8t 25°C
D) All E) None

C) A lion chasing an antelope

; 2]
the following is true for galvanic cell?

7. Which of . | |
A) An electric current 18 produced by using clectrical enetrgy
B) Anode is positive electrode.
\ the anode.
C) Electrons flow towards | .
gh the salt bridge.
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2. Yhat
R ans nf‘::dti:;:‘cm velensed whien 4.0 1 af Cly with density of 246, 4/ 1
» 3 metal to o andien chloride at 25 °C accordin bl ey wit an
“a(s) +1/2 Cl; — Nty (1) ordin
A)-211.1K)

-
LV the e o g
lemmnng teaction?

AS® NaCY (s) = -411,1 3

=N h C A
’ . ‘ Ak )-114 k] 1%
v, M»,(g} +2 Ag (aq) —+ I T ) Apis) SRS
If the equilibri ’ ;'L n above is 2.6 y 3
C{ulhbnum constunl for the renctio bove is Xl(“ whiidn of Te § ju
. » wiien oF e following paie s

L% "I*-Cny de.SCriLbCS ‘.l d-d]d e er Cones 9
¢ Y4 'l““l'“\"l G)\\HL.!/,G F and T.hc g
4 v Yy standa 4 * i
' i if CeTEy Coengt CP, for \\\\»

A) E® and AG® are both positive B) E° is negative znd LG® is positive

C) E® is positive and AC" s negative D) E° and AG® zrs besh negative
E) E° and AG® arc both zero i

v N0, In electrolytic cell:

A) System performs work on the surrounding

B) Surrounding performs work on the system

C) The reaction proceodn fowards the equilibium DjA&C  E) Noue
_____11. Solution is formed in which one of the following option

A, solute/solute internetion > solvent/solvent interaction

B, solvent/solvent interuction” solute/solute interaction

C, solute/solvent interaction »gsolvent/solvent interaction

D, solute/solvent interaction >golute/solute interaction

E, C &D arc answert

12. Activation encrgy cun be described as the

A) Energy of motion, B) Energy of the actvated complex.

C) Energy difference between the reactants and the products. q
D) Energy difference b and the activated complex, ¥y Nowe
nergy dill

constant can be affected by:

ciween {he reactants

13. Reaction ratc

j B) The temperature:
A) The concentration of ) P

D)B&C
e activation energy- _ o the work done
o < cooled nnd 108¢8 g2 ] of heat, the g25 contrects 8 o k\: W g W and AR
5 CO 3 Maad » VA0S O
) 14. A gast i exchang® with the surfounding- What are the V& N
on the system gives 290 1 o 1, 191D LI BER

cactin species.
’ ¢ ) None
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. A) 80 K MOSIK ) 102K D)ok
art IL: -Short Answor Questions (15 pts) o

16 The ylat ‘Y H H 38.56 X Il = 1w
meg ]ln hl,‘ll' U' HIHH‘I'/JI”!IH of clhanol C2 50 -1‘5 % F S DO
SO ol s Q "1‘1\‘0\“\\‘
QT u

1oL X T

point 78,1 (", ‘I'he ¢
N O change In entropy duri
! ring the phase transivioz 07883 = of
ST 083 g of ethano! from

- i O
- —— e

- {2 sy

=)

liqui
quid to gas at itk holling teinperature is

17. What is the effect of (he following on the volume of one me-
a) The pressure iu rediced by a factor of 4 (at COth;;;""
b) The pressure chinngen from to 760 torr to 202 kPa. 208 e = amesmrma whr e o
to 155 K. » 204 the termperanure changes from 37 °C

18) Choose the member with the higher entropy in each of the foliawing pairs (2 pts)
a) 3 mol of Oy(p) or 2 mol of Oa(g)
b) 1 mol of Cl4(g) or 1 mol of CCla(g)
19) The molar solubility for MXz is 1.52x 102 M, then Ksp is
20) A concentration cell consists of two Cr/Cr ™+ half-cells. In k2lfcell A, clectrode A dips into
2lacmode B dips into [ =

e

(2 pts)

~

[CP "] = 7.0 X 10" M electrolyte solution and in half-cel: 3,

2.5 X 102 M electrolyte solution. Then:
cell at 29815 K

‘

and the negative electrode 18

(a) The cell potential, |
(b) The positive clectrode 1s___
o flow in the external circuit & 0ns

cell diagram, indicate direction of eleczon

(c) Draw
¢ and check the spontaneity ol a2

flow in sall bridg

c2ll (4 pts)

/m-:”/ ng Qudents (\(ﬂ\'})

e Feb =
1 cwam faor Pre—Engmur}
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Vi A first-order reaction s 1p xo 01 s
(a) Ther A
ate cong -
1Istant in pey Hocond Iy )

(b) The g . "6} x5 g
Parst 1me required (g COMpleg a0 2—*—“—
Il ‘Cﬂlcula . Y

§ » 0f the reaction jc i
tions (10 ey oris Z2P2s
he steps el

- Caleyly

arly anq nendly,
K (3 p!.’a)

te K, £ -
< for the ollowing cquilibriag CO(p) + Clyg) =

COClygy: o= 3 Gpiet
qrv«’ 4

Epa sy ?

e

?

)

Pz ttoo® pne~) Loz~ -
bP: kc. E'TAm tpa be :

< Ry 27

Ve - b¢>  lop > Jep. pA
C= kp.gr Aran

239X ¥ e er s o2
-~ 3.20I¢ &

o &
» 3 2018 AZ=

23) Given the following reactions, caleulate the heat of reaction from hezs o forar

4NHj(g) + 50s(g) — ANOGY 1 01LOGE). (4 pts)

4 z g
Equation AZNH;(g) — Na(g) #10 (2) 2
2

AHA =-459Kkl]
Equation B : N5(g) + Ox(g) —* N.T()(R) + AHB =90.3 KJ
Equation C :#(g) + Ca(e) — 10 6 ) AHE=-2418%J
4NH;(g) + 504(2) — 4NO(g) I 610() AH=? _
# we  bolonte A hon-

: , UL~ 3Haca) |2 e seimrayACA
ig) —+ocq) — 1 1o ea)
2Hh Cey) F C1ey) —7 Haos )

then . 063 & 3 E.
g o Ax-18AFT o qneer s B

pHB> L x Q08T
Sic= 3x —2A1TE]

T lfi;lll'llil;')' 3, 2017 7 e T4; b Paze >
A . dents {1617} 32
General Chemistry (Chem.1101) Final exam for Pre-Engineering Stu L
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24) Gaseous X atoms combine 10 form molecular X inthe gas phase ¢ e imitial
N P T e T 12 XAG Lmol s 222
X(g) = X(g) — X’ii_‘i,a‘g nzs e ﬂlgh rate constant /. o (coin (3 TA9)
. W pbver 7 85 TRATL A2
concentration of X was 0.086 M, czlculate the concentration of % anes £

cecone gt &b
\ pew BT

o~ —

- -\
b= 3270 o™ S

rAJes 0:08°
L= 1105
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