20F-CHEM20A-1 Final Section 1

LEONARD CHEN

TOTAL POINTS

156 / 175
QUESTION 1 3Q326/26
1Q135/35 v + 26 pts Correct A and B

+ 16 pts Correct A

+ 12 pts Used wrong mass but everything else was

v + 2 pts a. levels correct

v + 2 pts a. labels correct
correct.

+ 8 pts Found delta E then didn't use MV=DeltakE/C

+ 5 pts General idea for A

v + 2 pts a. electrons correct
v + 2 pts a. molecular electronic configuration

v + 2 pts b. i) d-electrons all correct

v + 4 pts b. i) splitting levels correct +10 pts B is correct

v + 2 pts b. i) labels correct * 5 pts General idea for B

v + 4 pts b. ii) CFSE equation correct * 0 pts Nothing was submitted
v + 4 pts b. ii) CFSE = $$-1.2\Delta_0$$

v + 2 pts b. iii) paramagnetic

+ 8 pts Converted wrong for B.
-1 pts Wrong sign

v + 2 pts b. iii) unpaired electrons * 0 pts Question is wrong.
v + 3 pts c. conclusion: Yes + 2 pts Wrote the correct equations to use.

vV+2 . i
pts c. equations correct QUESTION 4

4Q4 34/34
v - 0 pts All correct

v + 2 pts c. all correct
+ 0 pts missing the problem

QUESTION 2 (@)
2Q223/32 - 2 pts 3p fills before 4s then 3d
+12 pts Correct a - 2 pts $$[Nel=[He]25"22p"6$$ so needs to be 3s
v + 8 pts correct b 3p or [He]
v +12 pts correct ¢ - 2 pts 2p fills before 3s
v + 6 pts correct handling of Hand Cin a - 2 pts $$[Kr]=[Ar]4s"23d"{10}4p"6$$ so needs 5s
+ 4 pts partial credit for b 4d or [Ar]

+ 9 pts correct handling of C and H and ratio

(b)
- 2 pts $$Zn"(2+)= [Ar]3d"{10)$$
- 2 pts $$Cr{3+)=[Ar]3d(3)1$$
- 2 pts $$P(2+)= [Xel4f{14)5d"(8)$$
- 2 pts $$AgGN+)= [Kr14d(10)$$
- 2 pts $$TiN4+)=[Ar] or [Ne]3s"23p"6$$

conversion
+ 0 pts incorrect
+ 6 pts 2 valid structures in c
+ 3 pts correct mol for oxygen
+ 9 pts 3 valid structures

- 3 Point adjustment

wrong ketone (c)
- 2 pts $$1'(-)= [Xe] or [Kr]5s"24d"{10}5p"6$$

QUESTION 3 - 2 pts $$Mg"{2+)= [Ne] or [He]25"22p"6$$



- 2 pts $$AIN3+)=[Ne] or [He]2s"22p"6$$ + 0 pts Graded
- 2 pts $$S7(2-}= [Ar] or [Ne]3s"23p"6$$
- 2 pts $$K*{+)=[Ar] or [Ne]3s"23p"6$$

(d)
- 2 pts Rh $$[Kr]55M4d"8$$ or $$[Kr]5s"24d"7$$
- 2 pts Na $$1s"225"22p"63s™M$$
- 2 pts Se $$[Ar]3d"(10}4s"24p"4$$

- 3 pts (d) element not identified or configuration not
given

- 34 pts No answer submitted

QUESTION 5
5Q518/28

v + 6 pts Part a: 3 structures correct

+ 4 pts Part a: 2 structures correct

+ 2 pts Part a: 1 structure correct
v + 2 pts part a: 3 geometric isomer
v + 2 pts part a: no enantiomers
v + 4 pts part b i. No isomers
v + 4 pts part b i. Explanation is correct ( en and cl
make binding sites equivalent, achiral, bonds have
same angle, etc)

+ 2 pts part b i. Explanation is partially correct.

+ 4 pts part b ii. No isomers

+ 6 pts part b ii. Explanation is correct (en makes
two binding sites equivalent, rotation will transform
the structure, etc)

+ 3 pts part b ii. Explanation is partially correct

+ 0 pts incorrect

QUESTION 6

6 Q6 20/20
v +10 pts Part a correct 5.53kg or 5530g
v +10 pts Part b correct 3.23kg NH3 and 617g of
C3H6 left
+ 5 pts Partial credit for part a setup
+ 7 pts Partial credit for part a setup and correct
limiting reactant (O2)
+ 3 pts Partial credit for part b setup
+ 5 pts Correct amount of NH3 left 3.23g
+ 5 pts Correct amount of C3H6 left 617g

Page 2



X .
l{;,OLA o (' \r2pz ’“\L V%"'\l\ {,.((,(z ovh -
— - (:;7:?” W—J_'_‘.‘\\\ (s v\{ Louv k(oA 1o o
N .—1—: —-/":’ —-—l:L \ (O"z\‘) (na) (7L2L (O"Z,;)
f ¥ O T A #
-—.LC“_ WZ_‘_- o S 1| -‘-‘"’_ ——i=
% g e
] Lay N
a =
‘ Y P
L e
- | /‘VA . 2l O—Zn\) ~
T
i 2.~ N3
\\,1\’ 5 e B
IR §2,
'L (1 ) et i, CN L\k> -'| LL“—\C,(‘
' T At Bt ’
0.8, 7 2t Iy ‘o Cr Lun +3 f‘av)-c
ll |
RS SIECEE o Yo ,"‘ CV :[A'3 L{) 3‘;5 _____
R T AL PR P
- 7] | L I ‘/‘ d‘)\/ !11 ixz
) d ov Sital> . (FoF B(04)0%e =-1.2 ay ‘
dole TAC c’hpl{v (= W&vaWtht'l f 1 he 3 LAapa ! <tdrons o

A 'tz‘\ Orla‘fu\»

C A 2 é O\lohrp'hvw T’Im,."(\’h 0 VC(U'!"\Q 19 0\)&%” 6" @

-

- ?
|

1

1 Cherypy ot A5, Wi can cd tulute £l V“"L’(_J_“/l o IDL{

Lo the Ty 1o Ahe e ebitul, chah cod Aok en

LAy A (et Tt 2y Jwr _
3 . P L":__E_‘,_,l_’lﬂi____ R
D Y = L0260 2qanot s
| - _~,_~£, 60 r ’0 M = = 30 0. hn -
A) /56 N\ hn D M~ -'l‘k raay 544W1A», /00 = 7 b\) (:\—(thvo-,, L

(/\ c_\—.}, w-“,) )

_'L( ‘-5( 't‘ e UV Ty (,t‘ffol"w_'f_{-_rﬁl G, 'H\h

"LYLWhJ wa\.‘“ 41 6\'?‘1, ‘(a o vutC ‘fL
l

L Ao,



1Q135/35
v + 2 pts a.
v + 2 pts a.
v + 2 pts a.
v + 2 pts a.
v + 2 pts b.
v + 4 pts b.
v + 2 pts b.
v + 4 pts b.
v + 4 pts b.
v + 2 pts b.
v + 2 pts b.
v +3ptsc.
v+ 2 pts c.
v+ 2 pts c.

levels correct

labels correct

electrons correct

molecular electronic configuration
i) d-electrons all correct

i) splitting levels correct

i) labels correct

ii) CFSE equation correct

i) CFSE = $$-1.2\Delta_0%$$
iii) paramagnetic

iii) unpaired electrons
conclusion: Yes

equations correct

all correct

+ 0 pts missing the problem
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2Q223/32

+12 pts Correct a

v + 8 pts correct b

v +12 pts correct ¢

v + 6 pts correct handling of Hand Cin a
+ 4 pts partial credit for b
+ 9 pts correct handling of C and H and ratio conversion
+ 0 pts incorrect
+ 6 pts 2 valid structuresin c
+ 3 pts correct mol for oxygen
+ 9 pts 3 valid structures

- 3 Point adjustment

wrong ketone
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3Q3 26/26
v + 26 pts Correct A and B
+ 16 pts Correct A
+12 pts Used wrong mass but everything else was correct.
+ 8 pts Found delta E then didn't use MV=DeltaE/C
+ 5 pts General idea for A
+10 pts B is correct
+ 5 pts General idea for B
+ 0 pts Nothing was submitted
+ 8 pts Converted wrong for B.
- 1 pts Wrong sign
+ 0 pts Question is wrong.

+ 2 pts Wrote the correct equations to use.
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4Q4 34/34
v - 0 pts All correct

(a)
- 2 pts 3p fills before 4s then 3d
- 2 pts $$[Ne]=[He]2s"22p"6$$ so needs to be 3s 3p or [He]
- 2 pts 2p fills before 3s
- 2 pts $$[Kr]=[Ar]4s"23d"{10}4p"6$$ so needs 5s 4d or [Ar]

(b)
- 2 pts $$Zn"{2+)= [Ar]3d*{10)$$
- 2 pts $$Cr(3+)= [Ar]3d{(3)$$
- 2 pts $$PY2+)= [Xe]4f{14)5d7(8)$$
- 2 pts $$AGN(+)= [Kr]4d 101$$
- 2 pts $$TiN{4+)=[Ar] or [Ne]3s"23p"6$$

- 2 pts $$1"(-)= [Xe] or [Kr]5s"24d"{10)5p"6$$
- 2 pts $$Mg”{2+)= [Ne] or [He]25"22p"6$$

- 2 pts $$AIN3+)=[Ne] or [He]2s"22p"6$$

- 2 pts $$S72-)= [Ar] or [Ne]3s"23p"6$$

- 2 pts $$K"{+)=[Ar] or [Ne]3s"23p"6$$

(d)
- 2 pts Rh $3$[Kr]55M4d"8$$ or $$[Kr]55"24d"7$$
- 2 pts Na $$15"225"22p"63sM$$
- 2 pts Se $$[Ar]3d{10}4s"24p"4%$$

- 3 pts (d) element not identified or configuration not given

- 34 pts No answer submitted
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5Q518/28
v + 6 pts Part a: 3 structures correct
+ 4 pts Part a: 2 structures correct
+ 2 pts Part a: 1 structure correct
v + 2 pts part a: 3 geometric isomer
v + 2 pts part a: no enantiomers
v + 4 pts part b i. No isomers
v + 4 pts part b i. Explanation is correct ( en and cl make binding sites equivalent, achiral, bonds have same
angle, etc)
+ 2 pts part b i. Explanation is partially correct.
+ 4 pts part b ii. No isomers
+ 6 pts part b ii. Explanation is correct (en makes two binding sites equivalent, rotation will transform the
structure, etc)
+ 3 pts part b ii. Explanation is partially correct

+ 0 pts incorrect
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6 Q6 20/20

v +10 pts Part a correct 5.53kg or 5530¢g

v +10 pts Part b correct 3.23kg NH3 and 617g of C3H6 left
+ 5 pts Partial credit for part a setup
+ 7 pts Partial credit for part a setup and correct limiting reactant (O2)
+ 3 pts Partial credit for part b setup
+ 5 pts Correct amount of NH3 left 3.23g
+ 5 pts Correct amount of C3H6 left 617g
+ 0 pts Graded
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