F18 CHEM*1040 Midterm - Version 05 RED KEY
V=Ex)+ (ox)+ (8x6) = 3ue”

1. Draw the Lewis structure for CH;CHCHCO,H. How many sigma and pi bonds does it contain?
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2. How many@re there in 2.50 g of MgBr,?
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3. Which of the following combinations of quantum numbers (n, /, mj, ms) is NOT allowed?
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4. Which of the following four molecules are pﬂ@ﬁ PH3; OF, HF SO3? B == l— i \Q‘_&Mﬂ,
A) only HF Phs OF, e | 55 P Qlak
B) only HF and OF; Ve 543280 V=0 +2(3)-20. ‘ ~ l{
O @all except SO; - QC(;D 505 v (= bt 3le) = 2%
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5. Identify the percent yield when 0.640 m of CO, are for the reaction of 4.00 moles

of CgH, 5 with 4.00 moles of O, according to: 2CgH, () + 250,(g) — 16CO,(g) + 18H,0(1)
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6. If the energy change for the transition between the ground state and an excited electronic state
is 3.85 x 10° J/mol, what is the wavelength for the photon necessary to induce this transition?
@311x107m £ 385 0% ) g = ENp ,me\r;:.k% Na

B) 7.63x10°m ‘
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\ C) 8.36x10" m ¢ . u ) 02Lyic*0hdbons /Phe?u-n_
D) 3.28x10"" m

E) 517 x 103" m A= ke = .o HFy 2 frﬁs’xm m/ = 3.1 x:on%m
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IF E was mistakenly taken as € instead & converted to A without using N, then one gets 5.17x1073! m/mole
7. What is the net ionic equation for the acid-base reaction that occurs when nitric acud t*;dded
to copper(ll) hydroxide? (' (o), \:’_rgac—lu;bf.u bdas N,
A) 2H*(ag) + 2NO3 (ag) + Cu® (ag) + 20H (aq) — Cu®*(ag) + 2NO3 (ag) + 2H20(1)
B) 2H'(ag) + 2NO3 (ag)+ Cu®*(ag) + 20H (ag) - Cu(NOs)a(s) + 2H,0(1)
C) 2HNOs(ag) + Cu(OH)z(s) - Cu(NOs)2(s) + 2H20(1) Colies) ), &4
(D) 2H"(ag) + Cu(OH)a(s) - Cu**(ag) + 2H0(1) Culowy, sy + MOz > 9 #20.
E) H'(ag) + OH (ag) >HO(1) CLLLDH)lLS) » Q.H-(Mlj +M{\) —» Cu(a_(i} %}
g,ulo

8. Using Lewis structures and formal charge, which of the following ions is most stable?

OCN~ ONC™ NOC™ V= 0+ 4+5+1 =l
A) All of these ions are stable according to Lewis theory.

B) None of these ions is stable according to Lewis theory.
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9. Wth\'g\s_Fs of aluminum metal is required to produce 12.5 L of hydrogen gas at exactly 25°C

and 1.00 atm, according to 2Al(s) + 6 H'(ag) — 2Al *(ag) + 3Ha(g)? (Gt
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10. Pure acetic acid (HC;H30,, 60.052 g°m0L'1) is a liquid known as glacial acetic acid. Calculate the
molarity of a solution prepared by dissw 00 mL of glacial acetic acid at 25°C in sufficient
water to produce 500.0 mL of solution. The density of glacial acetic acid at 25°C is 1.05 g-mL~ "

A) 6.31x10°M = 0. 5000 -
1.75 M s - = e
o - 50.00 [0Sq -52.5
C) 0.105M Phitg 5050, Vimoy x d Lﬁl‘) i T‘LS_ J
go)ﬂsxwm mol = 0,874 :
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: bo. L A Lewis structure for
T HC, 0,0 = O.8amel — [HS M/;o32-, would include 2
0.5 000 L ~~single bonds + one dble
. ) bond (+ 0.25 marks).
11. Draw the Lewis structure for COs, including any valid resonance structures. B
Which of the following statements is TRUE? (= 4+3(6)+2=>MNe

A) The COs* ion contains three C-O double bonds. + 025 for B owever due t(1> 3 rlesona:me Sgrléct(l)lres,
B) The COs* ion contains two C-O single bonds and one C-O double bond. ™ ccHe comtains
bonds that are equivalent 3

C/ @The COs* ion contains three C-O bonds that are equivalent to 4/3 bonds. ¢, 4/3 bonds, _ ¥(
10)

D) The COs* ion contains two C-O single bonds and one C O tnple bond.
E) None of the above is true. _ ‘0 l
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12. The molecular geometry for the chlorate ion (ClO3") is best described as
A) octahedral = F 43+ = e /,/)
nn ; = ‘k
B) "T" shaped /O \ \é:o_
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E b 07 ABE By o
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13. A sample of nitrogen occupies 5.50 Iiter_s under a pressure of 900 Torr at}é‘i@ At what

temperature will it occupy 10.0 liters at the same pressure? 5 P 96 T x ladn - [ 189
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14. Phosphine, PH3, can be prepared by the two step pro L
# Pys) §2CasPa(s))

CazPa(s) + 6H,0(1) —\2PH3(g)[+ 3Ca(OH)z(s)
What is the maximum number of moles of PH3 that can be prepared from 80.2 g of calcium?
T ol W

A) 0.333 mol ~Hhzeretieqn O Ld;,etc-."« S
E} st mo: 50.9q (a % \mol(a = & 00 mel la

C) 1.00 mo _ e, ng(&

D) 0.667 mol
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15. Place HCN, H,O and H,O" in order of increasing X-A-X bond angle, where A represents the
central atom and X represents the outer atoms in each molecule.

(A)DH,0 < H,0" < HCN aal 4y O kzo ™ )
B) H,0" < H,0 < HCN e 1 +44 5" = [0 \j Q,Hg £ \C-Sr(o—l-:m
C) HCN<H,0"<H,0 b
D) H30+ < HCN < H20 ‘_k i C-_—_ ‘.\"‘ .
E) H,0 £H,0"<HCN "‘
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16. Which of the following ground-state electron configurations corresponds to an atom havmg the </
largest electronegativity? & Leatvs neg
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17. Arrange the following species from smallest to largest radius: Se?, Sr**, Rb*, Br, Ca*"
A) Sr** < Ca** < Rb* < Br < Se*
B) Se*” < Br < Rb" < Sr*" < Ca*’k _ =
C) Se* < Ca®* < SP** < Rb* < Br X’ Ro™ (n:s) By )

/9 @Caz" < Sr** < Rb* < Br < Se* Svu Co> St
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18. What is the/cation’ )ground-state electron conﬁguratlon in Co(C2H30,)224H,07? C’ﬁtshux‘ C@
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19. What volume of 0. 50 M H is required to neWy 500 mL of 0.25 M H3PO4?
1.0x10° mL _ = 0.S00
7_5X102 m. Rxn: 3 Koleq) + Wy Pyiagy =213 Pogagy + 31h 0,
C) 5.0x102 mL 0.30 ‘“QL 0.5 msk/
é D) 2.5x10% mL =2 = S00mL= 0:SDOL
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20. Draw the Lewis structure for SO3“". What is the hyb zation on the S atom'?
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21. Solubility rules predict that a precipitate will form when mixing 0.10 M aqueous solutions of
A) KOH and Ba(NO3), —» KNoﬁLcup + &(OH)L( — no &
@lerz and AgNO3 —— N, NO2, (aqy + Aﬂﬂq“ = igﬂ_r\ NIE: /"&tﬂ.’, ¥ (‘,‘?J /E‘ﬁg
C) Naland KBr —5 Na gfw” " ‘KL@H‘ 2 0 ity

D) LI2CO3 and Csl

NN J.@w,l) + G CD5@11) - n(“&u’\
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22. Consider the following reaction: 3NOy(g) + H,O(1) - 2HNO3(1) + NO(g) }\JQ @@_3;[:

How many moles of excess reactant remain if 4.00 moles H,O and 10.0 moles NO; are used?
A) 6.00 mol NO;

BD06TmolH0  Ren s DN0aqy + Ml = 10.Omol Mo, X Imel Iy O
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