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Birzeit University

Chemistry Depariment
Chemistry 141

Second Hour Exam 1% Sem. 2012-2013
Time: 80 min.

Student Name:_Rohal Rimawdt @  Student No:{[20124
Instructor Name: {02 ol AL @  Section No:-Phara-{) -

Important note: There are (21) equally graded questions, please
answer all of them.
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@ Student Néﬁﬁle: (Blo&f\’}&i rQ, BAGD .

Please read each question carefully before you answer, and choose the best correct answe.

@ Student No: \\iee (L™

1. Which of the following compounds is a weak eleqtrélyfe?
A) HCI @ NEH; C) CeHi,06 (glucose) Dy N, E) KCI
2. Based on the solubility rules, which one of the 'following should be Me in water?
@ (NH.):PO4  B) Céa(P Os) C) AIPO; D) Ag:PO, E) Mgg(P04)2

3. Which of the following will occur when a.soiution containing about 0.1 g of Pb(NO3)2(aq) is mixed
with a solution containing 0.1 g of Kl(aq) /100 mL? : -

A) KNOj; will precipitate; Pb*" and I” are spectator ions,
B) No precipitate will form.

C) Pb(NO3), will precipitate; K™ and T are spectator 10ns.
OGP PbI, will precipitate; K* and NO;™ are spectator ions,
E) Pb** and I are spectator ions, and Pbl, will precipitate,

4. What mass of Li;POy is needed to prepare 500. mL of a solution having a lithium ion concentration of
0.175 M? '

A) 6.75g . B) 101g C) 193¢ D) 304g  (B) 338g

5. In the fgliox%{r}%g chemical reaction the axidizing agent is -
_ 58+ 6 ‘ (23 “5' 2CaC0O; — 3KQSO4 +2CaS0y + CO, + 3N,

A) S B) N, ©) KNO; D) CaS0, . E) CaCO;

6. Which of these properties is/are characteristic(s) of gases?
A) = High compressibility
B)  Relatively large distances between molecules,

C)  Formation of homogeneous mixtures regardless of the nature of gases ‘ *
D) AandB. ‘ : o ' :

® A B andC

7. If the pressure of a gas sample 1s quadrupled and the absolute.tempera’mre 1s doubled, by what factor o .
does the volume of the sample change? :

NI B) 2 1/2 D) 1/4 " B) U8

‘8. Two moles of chiorine gas at 20.0 °C are heated to 350 °C while the volume is kept constant. The
- density of the gas - '
A) increases B) decreases (©) remains the same
D) Not enough information is given to correctly answer the question.




9. How many molecules of N, gas can be present in 2 5.0 L flask at 50 °C and 650 mmHg?
A) 2.1 x 107 molecules B) 4.9 x 10%* molecules C) 3.1 x 10 molecules
{(DY9.8 x 10 molecules E) 0.081 molecules

10. The mole fraction of oxygen molecules in dry air is 0.2095. What volume of dry air at 1.00 atm and
25 °C is required for burning 1.00 L of octane (CsHis, density = 0.7025 g/mL) completely,
yielding carbon dioxide and water?

A) 718 L B) 3671 8980L . D) 1880L E) 150 L

1. Which one of these gases is "lighter-than-air"?
A) Cl, B) SO, CyPH;  (DyNe E) NO,
. g—LE

12. A sample of mercury(II)%ﬁciide is placed in a 5.00 L evacuated container and heated until it
decomposes entirely to mercury metal and oxygen gas. The container is then cooled to 25 °C.
One now finds that the gas pressure inside the container is 1.73 atm. What mass of mercury(II)
oxide was originally placed into the container?

A) 913 g B) 7665 C) 151¢g D) 456 ¢ () 153g

13. A beaker contains 115 g of ethanol at 18.2 °C. If the ethanol absorbs 1 IZS@Of heat without losing
heat to the surroundings, what will be the final temperature of the ethanol? The specific heat of
ethanol is 2.46 J/g-°C. |
A) 4.08°C B) 14.1 °C. C) 184 °C @ 222°C E) 36.4°C

14. To which one of the following reactions occurring at 25°C does the symbol AH°{HNO;(1)] refer?
- A) H(g) +N(g) + Os(g) - HNOs(l) ~ -~ | ]
(?; (1/2)Hx(g) + (1/2)Na(g) + (3/ 2)0x(g) — HNOs(1)"
) HNO3()) - (1/2)Hs(g) + (1/2)Ny(g) + (3/2)04(g)
D)  HNOs(l) - H(g) + N(g) +30(g)
E)  Hy(g) +Na(g) + Os(g) — HNOs(I)

15. When 0.560 g of Na(s) reacts with excess F,(g) to form NaF(s), 13.8 kJ of heat is evolved at
standard-state conditions. What is the standard enthalpy of formation (AH®p) of NaF(s)?

A)24.81d/mol  B)S70kl/mol  C)~24.8 ki/fmol  D)-7.8 ki/mol @ ~570 kJ/mol

16. Calculate the standard enthaipy of formation ofliquid methanol, CH;OH(1), using the following
information: e e
‘ N .
C(graph) + 0, — COy(g) AH®=-393.5kI/mol ~ C + F&» * *
Hx(g) + (1/2)0; — HO(1) AH® = -285.8 k¥/mol
CH3OH(D + (3/2)04(g) - COx(g) + 2H,0(1)  AH® = -726.4 ki/mol

A) 4,691.5‘-@/’@1@433.7 kJ/mol  C) 16915 ki/mol D)47.1kl/mol E)-47.1 k¥/mol

17. A system which undergoes an adiabatic change and has work done on it by the surroundings has
Ay w=AE B)w=-AE  C) w>0,AE<0 D) w<0 AE>0 E) w>AE




£ Stadent Name: @n/b\ﬁ} Binaior Student No. geo2h .

'18. The 4p orbital has:

A) Two total nodes _B) Zero angular nodes -C) Two radial nodes
D) One angular node C -+ D are correct

19. Select the arrangement of electromagnetic radiation which starts with the lowest energy and i mc:reases-s,
- to greatest energy. ool

radio, infrared, ultravmlet gammarays
D
B)  radio, uliraviolet, infrared, gamma rays
C}  gamma rays, infrared, radio ultraviolet
D}  gamma rays, ultraviolet, infrared, radio
B mfrared ultraviolet, radio, gamma rays

\/\J

20, An rlectron in the 1 = 6 level emits a photon with a wavelength of 410.2 nm. To what energy 1eve1
does the electron mg @e‘?

Ay n=1 n=2". ) n=3 D) n=4 E) n=5

21. The orientation in space of an atomic orbital is associated with ¥
A)  the principal quantum number (7). E
B)  the angular momentum quantum number .
the magneﬂc quantum number (my).
D)  the spin quantum number ().
E)  None of these choices is correct.

Avogadre’s number = 6.022 x 10%°

R =0.0821 atmL, /mol K
- R=8.314 J/mol K
h=6.626x 10> J.s
_ Rydberg constant = 1.096776 x 10" m™
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(Gas constant, R=0.0821 wi L/mol K ; Blank's constast, b= 0,626 x 107 Psorkgw™s |
Speed of Light, ¢=3.00 x 10 m/s | Rydberg constant | R = 1.096776x10" m™ | Bobr constant=
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Circle the correct answer

1. Asample of carbon }Li{}"xide gas at 125°C and 248 torr occupies a volume of 275 L. What
I : . "
! o8 ¥ i

fe be if the volume is Increased to 321 Loav 125°C7

B) 289 torr C) 356 torr T 441 torr ) 256 tony

e oo ;o g Pt = oot 4
das at 65.5°C and 524 torr has & volume of 15,31 L. What s ite volunie

&

when the tegrferature ts (—15.8°C) and its pressurs 1s 524 tor?

@_T \ ‘AAL\). . - L

C)  202L
D) 53.5L
E) It is not possibie, since the volume would have to be negative.

0'.0\§:\ mass of ammonia is in the container?
- A) 0.0787 g B)598¢g C) 8.04g D) 170¢g

4, A flask with a volume 0f3.16 L containg 9.33 grams of/ sy Unknown gas at 22.0°C and

- M P’T 1.00 atm. What is the molar mass of the gas?

/ f4 - MKT A) 7.76 g/mol  B) 66.1 g/mol 74.'&

mol D) §l4gmol E) 144 g/mol
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5. Which of the following gases effuses most rapi ly?w_,,f’”’ﬁ U
A} nitrogen Vo s '1:2 | Ammonia M Hz
B) oxygen O ~—7%

— B} carbon monoxide O —* 2§
C) hydrogen chloride H Vv 36

g (\;@ﬁ 6. Small quantities of hydrogen can be prepared by the addition of hydrochloric acid to zinc.
/?/5 A sample of 195 mL, of hydrogen was collected over water at 25°C and 753 torr. What

eIt mass of hydrogen was conectW 24 torr at 25°C)7 €V & Zn o 2acl A My
A) 0.00765 g @@/,1 )0.0é"lfg €) 0.0159g D) 0.0i64g  E) 0159¢

e

e
Sl

} - 7. A gas mixture, with a total pressure of 300. torr, consists of equal masses of Ne (atomic

~ o weight 20.yand Ar (atomic weight 40.). What is the partial pressure of Ar, in torr? N afe
e _ har . L Npr NN
- R TR : NPT
p‘(’]f =M @Iﬁ(‘ {OIT y R - D) 200, torr ‘ «;;&’ 04
¢ - ape B) 75t B -% L E) None of these choices is correst. 30

f\ﬁ(.. 1 : -2 Mo U )
" C) 150, ton m—gﬁ?" F _ (V PW'* % ok Y
A= e T AT 4 @200 —10% 7 |

3

8. A20.0 L container holds 15.3 mol of Cl, gas at 227°C. Calculate the pressure, assuming
real gas behavior, The van der Waals constants for Cly are cS= 6.49 atmLmol* and =

0.0562 Limol. P+ Na ( Vorby = n@T
. V'LE(Q“@ Z%/ ¥ Ug{@} (r
i Real gas equation : ( P+n’a/V* )(V-nb) = oRT |0 _(f/g_)__,— (ic2& 0 B

%90 \ 0 \\L\ &7&;{
A)31.4 at D) 14.5 atm 3 _ 5.3 (0B 2‘) .
@@’2‘{0 atm E) 29.0 torr kP ¥ )(\q‘qu r '

C) 46.9 ‘ i :

9. How much faster will hydrogen effuse than oxygen through the same hole at the same

ternperature ? speed Wz = rak, A W, . Oz ' i
 Topd O | SPJA\})D \) M ‘ '

A) 0.25 D) 16 D 5
B) 2.83 @4 J/‘fz‘;- =4
C)0.50 9 : 5

_Us s ~bUs” §

10, A system delivers (gives) 225 J of heat to the surroundings while dg/ljyer‘ing 645 T of
work.Calculate the change in the internal energy, AE, of the systerfi,

A) -4201  B) 4207 C) 8701 a

E) -2257




e
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I1. Ethylene glycol, used as a coolant in automotive engines, has a specific heat capacity of
2.42 J(gK). Calculate ¢ (heat) whet3.65 kg of ethylene glycol is cooled from 132°C to
SSOC, : ’,x"f : mf g
",//. — e*'f l S£ “ i
A) 1900 kJ @4;@121 C) -99kF D) 042K B) -4.2x 10° kI
- _

%RCaiculate the AH®x, for the following reaction: _ o !O . ( \'28 O \\)
Sl SeactT  SIOu(s) + 4HCWg) — SiCla(g) + 2H,0 MY v = U7
b2 &H(’%J carc Cals) *36‘?{,(1‘?) a(g) ...\-f%z(igg W

- Given the following data | AH% [SiO4(5)] = -910.9 kIfmol; AH®; [SiCly(g)] = -657.0
kl/mol; AH®: [HCI(g)] = -92.3 kl/mol; AN [H,0 (g} = -241.8 kI/mol ‘

: o
f!; -139.5 K] B) -137.4 kJ C) -104 4 kJ Dy 1044 k3 @gﬂ%ﬁw}ﬁx

13, An electron in the 1 = 6 level emits a photon with a wavelength of 410.2 nm,.Fo what

é/k“ 1 orgy level does the electron move? o ¢
Yin=1 B) n=5 Cyn=3 D) n=4 @Izzﬁxﬁ

e

}—.-F,— lq‘g_”_ 14, If the energy of a photon is 1.32 x 10* J what is i

ts waveler-th in nm?
*r - /
L he »? 150%107mm @50 -
Mg

1.99 x 10* nm E) Nomne of these choices is correct.
CL2Y0 AND ¢y 199y 10 nm "

P Kto " - . .
I5. Eiectromaénet;c radiation of 500 nm swavelength lies in what region of the spectrum 7.

A Ay infrared vigible
Do

C) ultraviolet .1} Xeray 129 y-ray e

16. Use Hess's Law to calculate the enthalpy change for the reaction

WOs(s) + 3Ha(g) — W(s) + 3H;0(g)
from the following data;

+305(g) —~ 2WOs(s)  AH=-1685.4k]
202+ 0x(g) — 2H,0 (g)  AH =-477.84 %]

1259 kJ D) 1207.6KkJ
T B) 2529kT ' . E) None of these choices is correct.

C) 364917 kil e X
L ¢ bw ,%‘302 —_— ‘Zwog b\J‘ = 16 j L

2 daod, %02 —> 22 2 e
Wl,\»«%‘/@g-&-—”‘- \/JO'_$ H o : D&;\ 5,\.{'}:{\8‘—] ' j % 02_

H T e

i



17. The shape of an atomiC orbital is associated with
. the principal quantum number (n).
@ ~Ahe angular momentum quantum number (7},
C)  the magnetic quantum number (1721}

D) the principal quatum rumber and magnetic quantum number .
E}  none of the above

18. Use the Rydberg equation to caleulate the frequency of a photon ebsorbed when the
M hydrogen atom undergoes a transition from n, = % to np =4 (R =1.096776 x 10" m™)

Ay 2,056 x 105 ¢ D) 8226 x 10M ¢!
B) 2742x1 %/ E) 108!
19. Which of the following s a correst set of quantum numbers for an eleciron in & 2P aromic
orbital? / 7 &% \
.. - | L=
3,?”1,Am1“’—“~1 D) m=30=3 m=+1
n=31{=0,m=+1 B) w=3l=1m=-2
C)y n=31=2m=3

20. Use the Bohr equation to calculate the energy needed to ionize & hydrogen atom from its
ground state,

| _ D) Zero I R
4.59x% 10'7 B)1.09x 0%y T SR
C) 436x 102y | - ///LT)’E

- 21. Sand is converted to pure silicon
SICL(g) + 2Mg(s) — 2MgClo(s) + Si(s)  AH =-625.6 kT

- What is the enthalpy change when 25.0 mol of silicon tetrachloride (SiCly) is converted

elemental silicon (Si(s)) ?
250 k¥ : D) -3.135x10°k7
) -7820 k¥ E)

None of these choices is correct.
€7y -1.56 x 10* kT

Sicly «2q > 2Mqcls S0 «625:6 KD

. V<O
V Sicly —> S

) GOOD LUCK
9726 ___—— -
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2 Hr. Exam Chem, 141 2%, Sem.2013/2614
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Time; 65 Minutes Instructors: Dr. Zalki Hassan (Sections 1 and 2)
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Student name Lﬁnc Hidh o ) Student Mo, /“g \\Cﬂ-;f‘

Stadent Section \ -

(Gas congtant, R=00821 atm L/mol. K , Blank’s constant, k= 6.626% 107* J-5 or kg /s

Speed of Light, o= 3.00 x 10° m/s ; Rydberg constant , R = 1.096776x10" m™ ; Bohr constant=
2.18x10°78 1)y ,

Circle the correct answer

1. A sample of carbon
will the gas pres

o2

2 A sample of ideal gas-&1 65.5°C and 524 torr has a volume of 15.31 L

Hoxide gas at 125°C and 248 torr occupies a volume of 275 L. What
ire be if the volums is increased to 321 L at 125°C9 '

orr By 289 torr C) 356 torr D) 441 vorr B) 359 torr

Lo

fat 15 Fsvolume

) {115 not possible, since the volume would have o be negative. & St
",

o\
NI h\];

S
. \_i\% -
3. A 250.0-mL sample of ammonia, NH3{g), exerts a pressure of 833“‘1:@%&&.42&%’.1%{
mass of ammonia is in the container? .
A) 0.0787 g B)59.8g () 804g D) 17.0 gg}/m o180 g
4. A flask with a volume of3.16 L contains 9.33 grams of an ;In'k%gas at 32.0°C and
1.00 atm. What is the molar mass of the gas? -~ ' :

A) 176 g/mol  B) 6. g/mol C) 74.0g/ D) 814 g/mol  E) 144 g/mol




-
5. Which of the following gases effuses most rapidly? 7
28 A) nitrogen N, z@@ ammo im&‘ 3

2

32 B) oxygen 0, 3 H)-earbon monoxide (0)
3.5 C) hydrogen chicride 1€}

6. Small quantities of hydrogen can be prepared by the addition of hydrochloric acid to zine,

A sample of 195 mI of hydrogen was collected over water at 25°C and 753 torr. What
mass of hydrogen was coliected? (P torr at 25°C)

water
A) 0.00765g  (B) 0.0154

L

7. A gas mixture, with a total pressure of 300. torr, consists of equal masses of Ne {atomic
w¢-igjt 20.) and Ar (atomic weight 40.). What is the partiai pressure of Ar, in torr?

™
(&l} 0. torr D) 200. torr
/]‘gZS torr E) None of these choices is correct,
/ 150. torr
y

8. A20.0 L container holds 15.3 mol of Cl, gas at 227°C. Calculate the pressure, assuming

teal gas behavior. The van der Waalg constants for Cl; are-ar = 6.49 atm-L%mol* and b =
0.0562 L/mol.

C) 00159g D) 00164g  E) 0159g

Real gas equation : { P4nla/y? WV-ub)y=nRT

A) 314 atm / D) 14.5 atm
29.0 W E} 29.0 torr
}é}’) S | e
9. HoW much faster will hydrogen effuse than oxygen thr

ough the same hole at the same
temperature 7 : : _ /
A) 0.25 D) 41;/
B) 2.83 &@ )

C) 0.50

. Ty !
10. A system delivers{gives) 225 J of heat to the surroundings while deliveri 2645 J of
work. Calculate the change in the internal energy, AE, OW%{VH

. D)-8707 E) -2257

A) 4207 B) 4207 C) 8707




11. Ethylene glycol, used as a coolant in automotive engines, has a specific heat capacity of
2,42 g K). Calculate g (heat) when 3.65k/gm€e1ixyiexae glycol is cooled from 132°C to
SSOC. e

- . N ’45
420K C) 9917 D) -042k) E) -42x10° kY

12. Calculate the AH%, for the following reaction:
Si0y(s) + 4HCH(g) — SiCle(g) + 2H,0(g)

A) ~1900 kJ 3

Given the following data 1 AH°eTSiOn(s)] = -910.9 ki/mot; AR {SiCla(g)] = -657.0

kIl AR [HCYg)] = -92.3 kJ/mol, AF% [H,0 (g)] = -241.8 1{3/1“110}_;\
R

EC139.5K N\ B) -1374K  C) 1044k D) 104.4 1 B /ﬁ39.s K

13. An'electron in the n = 6 level emits a photon with a wavelength of 410.2 nm. To what
-energy level does the electron move? e

Ayn=1 B)a=5 C)n=3 I))n=i//£@;_zj«—:?//

14, If the energy of 2 photon is 1.32 x 1018 J, what is it% wavelengW
Ay 150 % 107 am N @
B) - 1.99x 10" nm Eone of th

C) 1.99 x 10% nm
15. Electromagnetic radiation of 500 am W}’ fes in what region of the spectrum ?.
A) infrared (@viy ultravioler D) Xeray B yeray
2 |

16, Use Hess's Law to calculate the enthalpy change for the reaction

WOs(s) + 3Ha(g) — W(s) + 3HO{g)
from the following data:

2WOs(s)  AH=-16854k] e w2
- 2Ho(Q) + Qut8) — 2H,0 (g)  AH =-477 84 k] ‘g
. ‘o

OkT Dy 1207617
B> 2529k7 E)  None of these choices is correct.
Cy 3649k ’




17. The shape of an atomic orbital is associated with

: the principal quantum number (),
he angular momentyum quantum number (7),
the magnetic Quantum mumber (nz).

tie principal quatum mumber and magnetic quantum number |
E) " none of the-above : '

18, Use the Rydberg equation to calculate the frequency of photor absorbed when the
hydrogen atom undergoes a transition fromn =210n, =4, (R=1.096776 x 107 m™)

A) 2,056 % 105 &1 | D) 8226 0% ¢
B)  2742:10°50 -~ . E) >10tgt

O crosaesr

19. Which of the following is a correct set of quantum numbers for an electron in a 3P giomie
orbital?

9 "’:‘ﬂ( ’ .
@ n=3 /=l =] D) n=31=3 m=-+j
B) n=3 =0, my=-+] B) n=3 1= m=.2
) "“23,5*:2,???1“3

- 20. Use the Bohr equation to calculate the energ
ground state, ‘

Y needed 1o ionize hydrogen atom from its
& 2.18% 10185 D) Zero J A

By4.59x 1017 5 E}1.09x 10"y

C) 436x 1078 7 :

21. Sand is converted to pure silicon B
SiCli(g) + 2Mg(s) — IMBCh(s) + Si(s)  AF = ~625.6 kJ

What is the enthalpy change when

to elementaLsificon (Si(s)) ?

Ay 250k ‘ D)

B} 7820 kT ' E)
-1.56 x 10* k3 |

25.0 mol of silicon tetrachloride (SiCly) is converted

-3.13 x 10* k71
None of these choices is correct.
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Constants : ( gas constant R= 0.0821 atm.L/mol.K , Plank’s constant (h)= 6.626 X 10 **
J-s . speed of light =3.00 x 10® m/s ) :

Circle the correct answer

1. Use Hess's Law to calculate the enthalpy change for the reaction:
- - WOs(s) + 3Hy(g) — W(s) + 3H,O(g) .
from the following data: | ' g
2W(s) +30,(g) — 2WOs(s) AH =-1685.4kJ

o) +Oxe) — ZH;O(g)  AH=-477.84 kI
A)1207.610 (B1259ks C)252.9 ki

D)364.9%J } E) None of these choices is correct

4. Complete this sentence: Atoms emit visible and ultraviolet Hght ~~--mmescomeeeoo.
Cg? electrons jump from higher energy levels to lower levels. '
- as they are heated and the solid melts to form a liquid.
C. as the electrons move about the atom within an orbit.
»- 8s electrons jump from lower energy levels to higher levels.
E. as the atoms condense from a gas to a liquid.

3. Which of the following is a correct set of quantum numbers for an electron in a 3p
atomic orbital? N

Aln=3,1=3,m=3 B)n=3,1=0, m =+
@nz&lzl,mlz—l  Dn=31=2m=+
. n=4,1=3,m=0 e

-




4, Methane, CHy(g), reacts with steam (H2O¢y ) to give synthesis gas , a mixture of
carbon monoxide and hydrogen: T -

CHy(g) + H;0(g) — CO(g) + 3Hy(g)
What mass of hydrogen is formed if 275 L of methane (measured at STP, zero°C
and 1 atm) is converted to synthesis-gas? :

) 4945 (B 165 C) 123¢g.
24.7 g B 371g |

5. Which of the follbwing diagrams represent d-orbitals?

QT

at

(1) only J-(IL) only C) (11D only
497 (IV) only | @ and (IV)

6. Given the data in the table below, AH® for this reaction is IJ.
' CQHSOH(D +0,(g) — CH3CQQH(D + H,0(D)

Substance AH (&J /mol)
CH;OH() o C2777
CH;COOH() - 484.5
H,0() -285.8
A)-476.4KT D 4 B) -79.0 kJ

- ED-492.6 I - D) -1048.0 kJ
uﬁ)/ The value of AH? can’t be determined from this data

7. Use the Rydberg equation to calculate the frequency of a photon absorbed when the
hydrogen atom undergoes a transition from n=2ton =4 R=1096776x 10" m™")
1 6.165x 105 | D) 2.742 x 10° s-1
) »10%55! to So~/ E) 2.056 x 10° s
C) 8226 x 10" ¢! ‘ -

8. A samplé container of carbon monoxide occupies a volume of 435 mlL at a pressure of
785 torr and a temperature of 298 K. What would its temperature be if the volume
. were changed to 265 mL at a pressure of 785 torr? S

A) 489K B) 538 K (© 12K

D) 298 K E) 387K %

L]




9. What is the pressure in a 7.50 Liter flask if 0.15 mol of carbon dioxide is added to.
: 0.33 mol of oxygen? The temperature of the mixture is 48.0°C,

A) 3.96 atm ‘B) 4,36 atm C) 0.252 atm
D) 0.592 atm | \@{é atm

“7 10.1f helium diffuses through a porous barrier at a rate of 4.0 mo
rate (in moles per minute) would oxygen gas diffuse? '
A) 8.0 [ 68141 | £ 0.20

D) 0.50 E) 2.0 '

les per minute, at what

11. When the electron in a hydrogen atom moves fromn =6 to 5 = 2, light with a
wavelength of is emitted.

A) 93.80m B) 487nm L@Al inm
D) 434nm E) 657am

12. Calcium hydroxide, which reacts with carbon dioxide to form calcium carbonate, was
used by the ancient Romans as mortar in stone structures. The reaction for thig

process is ‘
Ca(OH),(s) + COx(g) — CaCOs(s) + H,0(g) AH=;69.1k] =7 '

What is the enthalpy change if 3.8 mol of calcium carbonate is formed?

(@(260 kJ and exothermic - D) -69 kI and exothermic
) =73 kI and exothermic 7 E) -18kJ and endothermic
C) +260kJ and endothermic '

13. Calculate q (heat) when 28.6 g of water is cooled from 78.3°C to 22.0 °C

A) 1.61x 10° kJ B)-937kJ C)-1.61Kk7
D) 0.385kJ . - 674 k¥

14.A system absorbs 21.6 kJ of heat while performing 6.9 kJ of work on the
surroundings. If the initial internal energy, E, is 61.2 kJ, what is the final value of E?

A) 82.8 kJ 32.7kJ C)46.5kJ)
¥ y89.7 kI E) 5.9 k71
15. A sample of methane gas, CHy(g), occupies a volume of 60.3 1 at a pressure of 469

torr and a temperature of 29.3°C., What would be its temperature at a pressure of 243
torr and the same volume (60.3L ) :

A) 310.6°C B). 15.5°C Q) 57.7°C
| 15.2°C é? -1165°Cc

ot e S i
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- 16. Benzene has specific heat capacity = 1.74 J/g*K. If 16.7 kJ of e‘nefgy is absorbed by
a 225-g sample of benzene at 20.0°C, what is its final temperature?

| e B) 36.7 °C C) -22.7°C
L/E%Z.T’C JE) None of these choices is correct.

17. What is the density of carbon digxide (CO,) gas at -25.2°C and 0,98 atm? .
A) 1.74 g/L LW g/L C) 0232 g/ .
- D) 0.279 g/L. E) 0.994 g/L .

. i qk ‘E) ] ,:
18.A 0.1727 g of an unknown gas in 125-mL flask has a pressure = 736 torr at 20.0°C. | ‘Ztﬁ

Is the gas likely to be methane, CHy, nitrogen, N,, oxygen, Oy, neon, Ne, or argorn, ‘ |
Ar?§ ‘

A N%( _ B) Ar g) CH,4 | ¢'D) Ne 1_’@2] ;

19. What is the wavelength of eiectroinagnetic radiation which has a frequency of 3.818 x
1014 5717 |

(Speed of light=3.0 10" cm/sec, nm=10" cm ) B
A 7858x 107 m ) 7.858x 107 nm N
) 1.274x 10 nm ) 1145 am @

B) 1.274x107m

29.The value of AH" for the reaction below is +128.1 kJ: '
CH;0H () — CO(g) + 2Hq(g)
How many kJ of heat are consumed (absorbed) when 5.75 g of CO(g) is formed?
TUA)83 kS ' B) 233KkJ | L @26.31<J
- D)62.0kJ E) 162 kJ -

86x 10747
2. 18x10 ~ 18y
E. 2.80x10%°s"

3.21x 10Y7

21.Wha' i's the energy of a photon of radiation which has a wav length of 10.7 cm? s
%% 3.00x10°m

\ D e ey e
5 &g 1
Q;oob luck ™,
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‘Student Name: gj)& OMC{;/ /UE’,)) @Es -

Fill the correct answer by putting a cross in the box

T/F Questions | True False
2 L :
4 — ///" ) ri
> | [ ’
6 &7 o ’km,//
i > B -
8 >
9 o
10 S
MC Question A B C E
1 e )
2 ‘ " _
3 "
4 o
6 "
7 (S
g
9 "
10 /
11 "
12 o '
13 ]
14 " L
15 C—
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A. Part One - True/FalseOuesﬁéns

r Water 1s a polar molecule that can d1saolve many covalent as Well as 10n1c
compounds

sy

| fn an acid-base (neutrahzatlon) reaction the mdlcator W 111 chance color at th.,

end point.

e
L |~ Atconstant pressure, the density of the gas is directly propomonal 10 its
molecular mass and inversely propomonal 10 1is temperature.

E Int an oxidation-reduction (redox) reaction, the oud Mm undergoes
loss of electrons. bl
__F‘ ‘Ammonia (NH;) effuses faster than helium gas {He).

F The average kinetic energy of gas molecules 1S proportional to the absolute

S—

temperature.
1 If a system does work (w) on the surrounding, then work would be negative
{ The standard heat (enthalpy) of formation of nitrogen gas, Na(g), is zero.

g Bohr’s model of the atom worked beautifully for all atoms in the periodic
table '

10. C Heisenberg’s uncertainty p'rinciple allows us to.locate both the position and

the speed of subatomic particles, like electrons.

Page 3 of 12




B. Mauiltiple Choice Questions .

/ Select the net ionic equation for the reaction between sodium chloride and
mercury(l) nitrate.

e =N faf]) ,,*Mng (‘N93_)2 ( ag}uw}_\}’@;%(aq)‘,-;:“ngClz(g) £ A £ s s

A) fo(%) +NO3'(ag) — NaNOj(aq)

B  Hg (ag) +2C7 (aq) HgaCla(s)
€y NaCl(ag) — Na* {ag) + Ci (ag)
D) H%(NOQ)z(aq) ~+ Hgy""(ag) + 2NO; (ag)
EY  Hg"(aq) — Heas)

/2/ A (.00100 mol sample of Ca(OH)g requires 25.00 mL of aqueous HCl for
neutralization according to the reaction below What is the concentration of the HCI1?

Ca(OH)a(s) + 2HCl{(aq) — CaCly(ag) ¥H0(D)

A)  0.0200 M - D)  4.00x10° M :
B) 0.0400 M E)  None of these choices is correct. L
(© 0.0800 M o

. Identify the oxzdlzmg agent in the following redox reaction.
g EE swgﬂ—:l) O
He? (ag) + Cu(s) — Cu*"(ag) + He(l)
e}

L TLO \-M-

& Hg@g) B) Cul) ©) Cu’*mq) D) Hg() E) He™(ag) and Cu*(ag)

"Page 4 0f 12




< - # ‘Which of the lines on the figure below is the best representation of the relationship
g J between the volume and the number of moles of a gas, measured at constant
temperature and pressure?

o |
AY a B)b@c Dyd By e

r(mol)
7

"\.;

{ A sample of propane has a volume of 35.3 L at 315 K and 922 torr. What is its
volume at STP? [ o

A) 2521 B)306L C) 33.6L (D) 37.1L E) 492L

A gas mixture, with a total pressure of 300. torr, consists of equal masses of Ne
© (atomic weight 20.) and At (atomic weight 40.). What is the partial pressure of Az, in

“torr?
A) 75 tom D) 200. torr
100, Torr E) None of these choices is correct.
Cy 150 torr -
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" contains 0.500 mol of HC! are combined and react to completion. How many liters of |
hydrogen gas, measured at STP, are produced?

: / Magnesium metal (0.100 mol) and a volume of aqueoui.liiyglr\,gq};lpric acid that

B&) 2241 ofH, D) 112LofHs
B) 448LofHy B) 224LofH;

C) 5.60LofH;

~ Mg(s) + 2HClag) — MgCly(ag) + Halg)

. The AE of a systern that releases 12.4 J of heat and does 4.2 J of work on the
surroundings is I - |

A)16.6. .
B) 12.4
)42

©)-16.6
E)-8.2

!

/6. The épeciﬁc heat of liquid bromine is 0.226 J/g-K. How much heat (J) is required to
raise the temperature of 10.0 mL of bromine from 25.00°C to 27.30°C? The density -

of liquid bromine: 3.12 g/mL.

A) 5.20
(B)16.2
C) 300
D) 32.4
E) 104
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D)-109

10. Given the following reactions - : o .
Fe; (03 (s) +3CO (s) — 2Fe () + 3CO, (g) AH =-28.0%]J
3Fe (8) + 4C0; (8) — 4CO (g) + Fes 04 {s) AH=+125KkJ
What is the enthalpy of the reaction of FepO; with CO in kJ?

o 3Fey03. (). CO(g) =2 CO (8) 2P0 (She oo

}-59.0
Y40.5
C)-15.5

E)+109

1L A plece of copper metal is initially at 100.0°C. It is dropped into a coffee cup
calorimeter containing, S0.0¢g of water at a temperature of 20.0°C. After stirring, the
final temperature of both - copper and water is 25.0°C. Assuming no heat losses, and
that the specific heat (capacity) of water is 4.18 J/(g-K), what is the heat capacity of
the copper in ifg’?

A 279K D) 209 K |
By 333JK P None of these choices is correct.

© 1BIIK

12. The wavelength of a photon that has an energy of 5.25 x 10-197 15’ 1.

@3.?9 x 107
2.64 x 10°
C)2.38 x 10

D)4.21 x 10
£)3.79 x 10’

)/a Calculate the energy (J) change associated with an electron transition fromn=21ton
= 5 in a Bohr hydrogen atom (Hint, use the formula provided at the end of the exam)

A)6.5 %107
B) 5.5 x 107
C) 8.7 x 10

4.6 %107
"E)5.8 x 107
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14. Which of the following is a correct set of quantum numbers for an electron in a 5f L=
orbital? =
P e s e “'@ N 57 FER =T *D) S S ey o e o e e
By nm=51=2,m=+3 : : E) n=351I=4m=3
¢y n=4,1=3,m=0 :

15. From vour study of atomic orbitals, circle the INCORRECT statement

LAY A (28) orbital can hold a maximum of two electrons
(B) The quantum number (1) is called the angular momentum guantum number. -
The magmatic quantum number (rr) cannot have negative values.
(D) The radial probability distribution (sum of all y %) for any- atomic orbital is zero at
the nucleus {r = 0)
(E) 35 and 3p orbitals in the hydro gen atom are degenerate (have the same energy)

GOOD LUCK
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ry q; 3.7 2 P - Y 3
| The Periodic Table of the Elements
j
; 2
He
” lehum
4003
4 6 7 ¥ 9 30
Be C N O F Ne
Heny fis Caitum Z_..E@w: {sygeu Flanroe Nean”
90121832 1205107 | 1400674 150004 (1899840328 201797
14 15 16 17
Si P b .
AdnutiEnm Sificon Phadultotns Sulfsr i 2
269815381 JRO083F (30971761 .u.m,.nz..a 15,4527
21 22 2% 24 25 27 28 29 30 31 32 33 34 35
S Ti A Cr | Mu Co | Ni | Cu | Zn | Ga | Ge | As | Se | Br
Cadviin Svandisi Traniim Vaisdipn Chosnlir A ', _hans, Fabuh Nivkel, Lopyéy Zing Ciatlham Cearanilig Agsenie Sulerifinm i Krypwa
AO78 [ 4,955910] 47867 SRS $1.0961 | 34008049 | 35843 1389332000 Sw69Md 4 65540 6339 i 72461 74.92160 78.90 15,964 380
38 39 40 41 43 : 45 47 48 56 51 52 53 54
| ¥ Zr | Nb Rh Cd Sn | Sb T I Xe
: v irvomnin Dinfiai Ihe Cralmisin T Antinamy Tatln toiking Nl
B7.02 HE.UOSES 91.224 ] 9290634 102.90850 1i2.411 118710 121,760 12768 12600447 111.39
3 76 77 79 30 82 83 85 86
Au | Hg Pb | Bi At | Rn
] . aOpid- Mercary. Lewd. Wismuth A - Rahn
1804470 186,247 193,078} 196.06655] 00.59 2072 120898018 [#134)} {223)
1635 107 110 it 12 114
Bh
2623 126% fraas 1
G0 67 69 70 1 71
Nd Ho Tm | Yb | Lu
Corilim Mnddyrisai Tt Flbiain, Yighiuar Tapeeas
1401106 14,0303 1ARA3421] 1T304 £74.967
90, 101 | 102 | 103

Adyerivivee

1243}

Farmisi

12573

No

Nuhlinm

12591

(2621

Page 9 of 12




Physical Constants and Important Equations

lcal=4.18681

1 atm = 760 mmHg 1 atm = 101325 pa
h = 6.626 x 107" m" kg/s,

¢ =299792458 m/s

R = 0.083{ 14 L bar K™ mol” =8.314 7 K™ mol™

N, = 6.022 x 10% mol’

PV =nRT
. ‘ h
c=AV . E=nhv - - - E=—
: mu

Eg;2.18x10-181(33~~-1-5 .’ =
\n n _ R
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e YA O

N havinv a Emat capacity off
rose lﬁﬁ;@ Galeulate AT

13230 ki/mol 0% b G = ".3 - v _ _ 64kdimol
CY -26.41J/mol oY = .Y S5y 3990 kljmol 160

L 30 = LESEDHRITO
2. Inan exothermic process the system - _
v A} releases energy ar AH is positive ireleases energy an AH is negative
C) absorbs energy and AH is positive D) a bsorbs energy and AH is negative

3. Which of the following statements is INC@RRECT ‘
=4 Enthalpy change AH = Henat — H mitiel 1O %a
B W iinthalpy change is heat of reaction at constant volume. —_
P C) Enthalpy is a state function.
{j@jﬁ? . D} Enthalpy change is heat of reaction at constant pressure.

4. Under what cmndnwm(s} is the gnthaipy ¢ ha;__ge of a process eqmaﬂ to the amount
03]‘ heai: m,sﬁ&@g@d inte or out of the system?

) temperature is constant u
U (H) pressure is constand (p qj\j\

'(ﬁii) volume jis constant

A)Iand ii B)iii onlj(é.j/. . \\Qﬁ_n andifi D),u only E)ionly

: irigh 0m~@i" fhe fOHOWHﬂlg equatimms is &H’E‘-Zﬁ— equal to AHgf f@r thﬁ P!‘Odﬁlﬁtr) \M
A
“Zgj/}(@/(‘? 2 (g) 2@

% framond) £&%, (g) — CO; (g)
g, DO (g) Mg) . 2002 (g)*/ ﬁ, E(){:}(
D) Xe (g) +2F;(g) — Nk (g) el 5 U
@) @ +0: (& =100 @)c | | 15

6. Based upon the following thermochemica atio %ﬁa!w%a%*ﬂme grams of U\S\F \
Cslis(g) that must be burnt o provid¢ 255Ly of i%nermali @mergy N ’L@U\

a e == (( 60\ » : — {vD
N CsHyg + 505 — 3COy + 4H:0(8) ¢ x¢ A H = -2044k]

Z
4
) 5.50g D) 3.78¢ ‘5\
(ziven the reamtmm, + 3A sand some standard enthalpies of
formation: ArATa 2NN ‘ _ ' '
A: 15.7kJ/mole B: -86.4kJ/mole
C: -52.7Tkd/mole b: -71 6k¥/msle .
What is the standard enthalpy of reaction, in kJ for the reaction shown?
A) -908.4KT B) -515.6kJ - (0)-53.6K7
-413.5k]7 E) -853.6kJ %@ o
oo E"Z/ ’
1S . %"3) 2
.1
-




8. Use the reactious below to find the gﬁhgimﬂf reaction (in kF) for the fﬂrmauem
of tungsten ca%zﬂe? W), from.the efemients. Wy + Cirmpmi W 9

~T 02 Ev i

Wi + 30 W Oe AH =- 1680.6 &J

’-"f“( Cleraphite) T Oz —CO¢p - AH = -393.5 kJ

Wy + 5@% AW Otn + 2C0x AHL = -2391 LJ
A)-380.0 2@38 0 C) -3.80 D) +380 B) +380.0

9. The e%rgy ehamge m Whach of the f@ﬁowmg _processes constitates the electren

M Mg +e =M (g) %( sy+e —M (g}
@(s) ”_’\'M(g) :’L BT M(g) »M (g)+e

16, The sglaﬂu of the orbital depends upon the guantum mum‘b@r
A) ﬂ’g 3/ C)yn D) my

—

Py ;--._+
1T , W

il. The following has the largest atomic radjus:

A)Ag B) Cl | @b D) Ma

12. Which of the following elements h&s the iargest secon_mzm@n energy (LE;)?

A) Na B)F D)0  E)B

13. Which one of the following statements about orbital energies is INCORRECE?
A} The energy of a given orbital increases as the nuclear charge 7 increases.
B) The splitting of subfe?;els in many~eléctron aloms i explained 1 in terms ns of the
_-penetration effect.
In the Q@w thWbltal deperds only on the value of the
guantum number 7.
v D I’nﬁé?é]e@trmr eld outer electrons more effectwely than do electrons i in the same

I8, 1314
1Es, 10992

A.JNQ_ N '*""
D) B

Li

P
e R




has larger number of neutrons

as larger effective nuclear charge

E lias smaller effective nuclear charge '
Both have saﬁé?ﬁ”’ber of elec‘frons but Fhas larger number of ploions

)
B)

16. There are several p@sszbﬁe awanwemems of eﬁectmns When you 11@ to pﬁace 7

R

 sfate we are gmded by

/
‘ the uncertainly principle ,%\i;he Anfban principle
Q the wave particle duality principle Ankund’s Rule
Lk the Pauli Principle

17. The number of unpaired electrons in the O ien is:

A) 0 @ C)2 D)3 E)4

18. Which of the following arramgements from lowest to highest in first ionization
energies is correct?

() 1o < Ne <N < Be <Li AR)Li < Be <N <Ne < He
C) He<Li<Be<N<Ne \ D)Be<L1<N<He<Ne

AEAWRRL — Vol e |
19. Covalent bonds formed by the sharmg of eﬂectrons are most hkeiy to be formed
beﬁ:wmn

/9./)/ an atom with a low elec “nmolla: and an atom with a high ionization energy -

an atom with a lmﬂggmmggawl and an atom with a high ionization energy
Q)/ an atom with a high electron affinity and an atom with a low Ionizaion energy
) two atoms with I low elect electroft atrinities and low 10nization en,ergies

]%) two atoms wit Lh%(ﬂf()ﬂ affinities and high ionization enérgies
P e

e

20, Af theﬁll” comsists of all orbitals having
A) the same values of n and /.
B) the same value of n.
(%’ the same values of all four quantum numbels '
D) the same values of n, J, and m/

21, Which of ﬁ:he following equations describes the lattice energy omm?

A) }}Vi (g) + "‘7-(5) —* M}L(g; "6u\,lg} u,; ”,IX(,.\ +energy — Nﬁ{ +“,,X'(g}
C) M(s) +energy — M'(g) +e D) X(g) +energy — X(g) +¢




' 22. The chloride of which of the following metaia shouid have m Eattwe
. emero‘y‘?’ . o )

A) cesium

C) potassium D) sodium E) rubidivm

23. Which of the following has the bonds correctly arranged in order of inereasing

polaxity? —
%}Jl\/igmﬁ{? < Be-F <N-F < O-F B) N-F < Be-F < Mg—F < O-F

—F < N-F < Be~-F < Mg-F D) Be—-F< Mg < N-I'< O-F
E) O-F < Be-F < Mg-F< N-F :

24. Acetone can be easﬂy converted to isopropyl aleohol by addition of hydrogen to
the carbon- -oxygen double bond. 1. Calentate the enthalpy of reaction asing the

| bond en@rg{l}@{s gwm | Ow;m;{ 9 LC e )

(e =) i | M- n)
V- C) HyCmor e CH; 8) + B Hy G ilWCH3 {g) QL ~)
INCY S — ) H Co-t)

f@*’ ‘ Bond:, C.20) =0 H-H CH 0H CC €0

0 Bond energy(kJ/mol): 745 436 414 464 3_4’.7 ,.,351
G+ UBUE) +€ (M) +u3 b -{gqu ; 24%Y + 351+ UE5)

q‘%%q C Ay 8K B) -48%J 2 qaM C) -484 kJ

+366 kJ E) -366 kI

25.  Based on electronegativity trends in the periodic table, predict which of the
following compounds Wﬁi have the greatest % i ionie chara%n its bonds.
A) H,O B) Lil C) CaOs. D) RhE »  E) HCI H C[,
6 C R
26. Arramge the following bonds in oxrder of m@ngh@nd strength,
D

Ay CBr<Cl<CLI<CF C-F < C-Cl1 < C-Br <
B)l CA<CBr<CCl<CE None of these orders is correct.
- O) -1 < Cpr < C-F< C-Cl

i




