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;ll 1. Measured quantities, s{tﬂlas length, mass, or vo me, can Yest be described a \/s

fl taw (s :jh’ of the mewl vremen

255 . ; .
a) sometimes certain b) always certain

@always uncertain d) sometimes uncertain

¢ Joog ¢ 3595 + Y(lb.eo)= 1004 gfuwel
LF,} 2. Calcﬁgt(é%g@mber (gjf ox;gen atoms in 2.0 g of@doric acid. =#c0y>
266

) 4.8 %1020 éitomsi ‘ﬁ_ 6. OLT.&?,?Q atomse 62,431'7:\; 10*' O ato - \]
.D.DSH@O e r)g 02z Kt o 252);: %Xfﬁ O Oms
) 34x1020 atongqlm‘qég) '”61256_& mol O

B N Hs 36.3) +3C5)+ 6 = 20 Va\once electrons

J%},]i 3 A Lewis struc;ure Tor borazine is: . 't -t’ BOND » - cbost cach
o
H H ‘\ B\s /H- QCUA(QN are 120’
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Which of the following statements is false concerning Srazine

,78 are ro{aieef ®ne POSFL’&-@

’f a) Each sigma bond between boron and n1trogen is formed from overlap of an sp*
hybrid orbital from boron with an sp? hybrid orbital from nitrogen.
“Tb) Another resonance Lewis structure can be drawn for borazine. ~See chov ¢
+4¢) All boron- nltrogen bond lengths are equivalent in borazine. tWhew L i ! re ""““‘f’ «n be aﬂﬂ*‘“"‘
The = electrons in borazine are delocalized above and below the tire 1 ring surface
@ Each boron atom and nitrogen atom in borazine has@unhybndlzed 2p atomic .,[“54 / :lcg

orbitals. Ban \J ere ﬁa"rb\ ong. CH, ,L‘Pi‘lr_-e.,(,
5‘)2' k}bc-rc{’i T AL ae Cngpaﬂ

Lt 24 _ ) Sectien G 5 oz(
— d, How many of the following five processes (I-V) are examples of chemical change?™\_+ € </~
2% (9 rmcfas d\avx§€ I o Chanical ch

veumice [ C Q“}f
el I H20(1) = H20(g) P”"é-s‘“" il -poFMu[&j tQO Mnt

Pl\,&s‘-a. (11. Ix(s) — a(g) C I« V\?Q &4 \f_ W ‘S\J[CL*}E’

Chenics] (L CHi(®) + 2 Oafe) — COxE) + 2 HOMD 17,
S i
,M‘-aﬁfd V. CeHqu(s) — CeH1206(aq) bb_g-[-cuaqﬂ Cha 96(,5 ) &9, ﬂj)4

(hesicd (V. 2 HiOx(ag) — 2 HzO(l)igzgg_)_/

0N,
a) 1 @J ¢ 3 d) 4

e) 5 (All are examples of chemical change.)
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[ s Which aspect of the Bohr model is not allowed by Heisenberg’s uncertainty principle?
1912 _ _ A
a) discrete atomic energy levels E— Trewd 0%[3 wer ks ov
: ;ingple 1c‘ircular tl:)rbitsh Fo&w> fpecheal I -({0[ aieﬂs'
c) deBroglie wavelengths Hrend For $he d‘“al&
d) atomic orbitals atoms,, J—Lz refivg @b ise
FLBr aLCcfk LSr
6 | 6. Which of the following correctly orders ﬂﬁ‘ridilfeoa the %toms/lons listed attrc;m ﬁnallest + LJ
20[i4 to largest radius? Fox F ) I il ""‘[ i “"*""‘5
One fewer eledren. F* “"” e Sl ler « < Fer Rbr oo

‘[ste[ec [Fexice tuvy
g F'= <_r<Ca< ‘Fi <F<Br< Sr<Rb~
b 1< fer er“ anw ST a (| is -}-O?@\u\&‘i‘ ?)U@S«p

e) <F<Ca<Sr< B
Ft L FL el CalSeLRY)

I3 7 Which of the followingstatements 1s false concerning bonding?

’Ll 15 O v e&‘(‘(’} nee cch v e “MLC

Ta) Ina C-0O bond electron densitykbn average is greatm%éar the O atom.

T b) A C-O bond is an example of a polar ovalent bond.
The bond in NaBr is formed by ﬁa.r.ﬂf; electrons. N‘lﬂ\ Fnowmedel = le "“_2’613 “"f

d) Elements with extremely different electronegativity values tend to form ionic bonds
with each other.

.T'e) An N-H bond is more polar than a P—H bond. \ \4 e ‘ec‘lr o l\;}}u‘h V‘{[i} »
(

a) F<F <Ca<Br<Rb%~\<s§r it Q?fjﬂfé%@ﬁ\sﬁ 252@@:«%‘(& 38~

N m\Q Lu.ué a lan ev Al fferenc ;
ECLVL [?_g, t’r-t ICg Q[ec fOWnWeC LTV
% \H 8. Consider the followmg unbal nced reaction (it is called the thermite reaction):
221k S Fe(s) +‘fA1203(s) -—>3Fe304(s) 1§ Al(s)

In the best balanced equation, what is the sum of the coefficients for the reactants and the

products? A 44 3 + g = 2~‘/

a) 2 b) 6 c) 8 d) 9 e) 13
S
29 Which of the following is named ncorrecﬂf’ Lo IR B 33~ (O vapai red e")
\F 9
25 ek a) Cr(S03); chromium(III) sulfite A Zall [QJ “s° 53'3 Ie 2 2 ‘E'L 2')
okb) NaCH3;0; _ sodium acetate (Zovvpaired e
GO KN, ___polassmbiele) [ 2 04y ¢ fe3¢5°39"° (o vnpaieele)
o k.d) Ca(OH). calcium hydroxide y 9 9 4 =
el e) NiCOs nickel(II) carbonate ey Ll{’fj 4 3¢ S S el S e
._,.____A/_Qz—ﬂ ﬂlkf{ Y, ; (4 cn Pwrec(: e )

24

{O4ik 10.  Consider the transition metal ions Cu*\Ni%7, Zn*t, Cr, an@ How many of these five
"'flf transition metal ions has/have two (2) un ')Dalred electrons in the ground state? -)

TioCARYs°3)s L — —— — (2 onpae

a) 1 2 c) 3 d) 4 e) 5 (All have 2 unpa1red lect ns.)
[\} 2t qa ; 21 AQ‘“’\_ L\auﬁ X Unpaire G. Gc_ roctf. I/Ud?l(
%Q-F all mf %Gse @ e exco;ﬂﬂons 4o £



) ) et |
A ‘B ice—p iﬁ_.él XeE .~ .
¢ 1D CHEMISTRY 102A/C . = e Spring 2018
Hour Exam I (& e IOL Qeal Page
Wi "}f“"jcul h‘up mme L Ll
T{\FJ:"I 1. How many of the following molecules have a square planar shape? (Cel
W = b\ Yoo 32e-  34e 2ge” d T
» ke s KiFy,) PCls, XeOs, TeFs, ICls I -2 Tshepe
Q’.SqfucreP[q"‘ar |Ei = |21
@)) b) 2 ¢) 3 dy 4 T _E £
thesg,
e) 5 (All have a square planar shape.) L_‘ -
[}
! - See-saw -
\T’_ z 12. Whichi 10:‘1&1 mg egch ;?f the following three pairs of ions, has the largest ionization energy?

15 25 ‘%a;;k - ,fs © zlrw:. f;d:fr Me* @ i _.SOIﬂArg,.ngUDe )e Mb
e‘cb‘&'?avﬁi VSSQ o QHF(,C"b g L ‘\_IE A P " g"ovlﬁ bg 'E—C”l"-} ‘.‘-l&-ﬂ
e~ mevre Strc ‘7!3 l_ld.rserIE) to o 3 o g la-" er

a) 0% o+ b) O7; Mg*; 0% c)y O E Mg2+

3 a.ﬂm © hoth hev< 127 profeus . Mgt
o)

=M 07, Mg™; Mg*
O ew%’r’e?r.cl Veaus _sc..s-ﬂh e(el\irwus Cve G md@cg , /i
Mc-e ;4.~@ M o2* Lotac | have | arger T E. M orms +2 charge
The isotope oﬂaraunknown métal, M, as a mass numbr?eof 26. The mostsfable ion of 1& «+5-

13
‘é/‘}j the isotope forms a binary compound with sulfur having the formula @ How many Fhass
3% % neutrons does M have? Fer rc\a-Lwtlé okt ele ﬂw-«?f'> # Keutveas = H e

TH neckrews = predens, el Has ;50%9.3 haes (3 pcc!rws ¢ |3 nedrens.

14 b) 26 c) 12 d) e) 2
Elewned 13 is Bluminem bot 4 ferms Bl 253 (udt ms) o fid 15 date, ms )

DNA molecules are complex organic compounds found in every living cell which act as théR\q ¢ (2 r=’—4°"‘5
information and control centers for the cell. Part of any DNA molecule is the organic u%(}‘&; 2611 ,(_D R
: fevtrexs= 26711~

guanine which has the following skeletal structure.
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jo! C,gggaf‘ax Orqeunic Lules
H l(]j ‘&‘Z C4 Y bodls + O [ew-_{swrs

fi SO Lt t
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H
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S Py

Usmg the guidelines out?med in class for organic compounds, complete a Lewis structure for

guaning and answer the following two questions.
|, H C\\‘“c,lveg ) atéas ve fet \'t.r\m:r_,cva( 36(3%4"'!‘3 ([07 hGL‘QQ !ff)'
14. Hgaz‘manyCandNatoms are sp> hybrldlzed?
(3 |2 SLRen Gre Sps 9, bridhzed NJone gf\[-f/% Cecbow otonas [nﬂvwg
a) | b)2 (c§ 37 d)4 e) S5
3 LQ é" C&rbeus L&UQ

: 15.  How many doub bonds ar 1n the completed Lew15 structuré? +r«b cuakplamr jk,_,oM@jP G

3123 N Hiey ave beiDae
[ a) 1 b) 2 o) 3 @ 0 4 sp g ekl
Tf;eu ore F Lovble boufs re He correct Lowis cfrocdore.
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_he - 6.e26 %0 g (2 .qag kio® mk) -

= 2 a _ 23
285 16, Use the figure below tg answer the nex% quest%?lz HIOX[O "/

IO | Wavelength 7x107 6x 107 5x 107 107 e
! ]
p——y .
2 Infrared | Red {Orange |Yellow] Green | Blue |Violet 3{:::1 é

L{.lor\/r)“:}mum = H4(O0. A = t\gi&e&

For hydrogen, the light Lmi{téﬁor the n = 6 to n = 2 electronic transition is in the visible
region of the electromagnetic radiation spectrum (see spectrum above). What is the color
of visible light emitted for the n = 6 to n = 2 electronic transition? [ +
Crenn Hho ﬁrﬁ-wﬂ Y. |O WO T l‘uik‘r rs vieleT .
a) red b) orange c) green d) blue () violet e
It ec Areplues other fd'ar“ coveleaT C.O&Vlf{?c:a.:ﬁ;_f v does nod dissolve

. / '
nonpo [@PC&W»@GU;LGQg,. On/. Er {:2 /S non c?[aﬂ sorfis /‘ECLT‘} S(?h)éle nweder,

[ﬂg& 17. Which of the following cmafpounds will be lea silubfe in water‘z.in t: %ater.is a polar Q dipales
Ty solvent and “like dissolves like”. O“i;k._“\ kl"‘:é&fbje-e i’fﬁﬁj ox?% 1k O ual hew P

wee ©
53¢ ) 26~ Uze™ (6 e (€™
a) KrF b) PF; <) IFs — d) COS e) SO,
F—lr— 8 NG SEE Toe=b S 4 | otherrmesss
(F—kc— e E1 e - =C=0 ~.+lo Presawect 4 e
bR ey = /J, <o alar sS4

r\ohhﬂ[“r >y 'S
in the Lewis structure below is a ge#cora?”symbol for some element. Consider this Lewis

structure for the next two questions. 2-
I E-O s 28 cleelrons

— 5 12 e Lewhs 5»}(\(,(?1\1{‘{ :
2 ot/ v’ o — [ + G’J 4 S .
F E 28=x +d ) N

oo ..\" X = é Va\evxce_

emec”')lbu‘*' IR acy 5+ be a row

Q C"Pc\lf“estj a foun ;J/

% IS jpctp 6 6[(‘%&?‘14’ L'F\_e;é vel |
Ef@wt&vﬁ g [\@tu‘mr bfcaog.p E kes mert Hhaw

7
l@ ¥ 18. Which of the folowing elements could be EY . [.\ _;[ _
213 Covld be SecSeerT ,&n(}g I3 115 CJ(

a) C b) Si c) S) d) Kr e) Ne

[Y{28 _ _ . . .

3y 19.  Which of the following statements is false concerning the EOF,*" ion?
0.
- a) The predicted VSEPR shape of EOF,*" is T-shaped. c{g" e ( [SZGCC@O /20 e

b) The predicted VSEPR bond angles about the central E atom are 26°. T shap ed w[ecu[s's) ‘
¢) The predicted hybridization of the central E atom is dsp’.
,r d) Itis impossible to draw a Lewis structure for EOF,%" which satisfies the octet rule for

all atoms in EOF%". pEl S
gy N FOF,” has o
tQ’"E / T =t ,_,‘Q S\'ruc,[ur'e ” ‘
i B._—;,gg o 4—[“:3@1@\ b? s I“C'.M]!,"/Q

L sp? g,b ridie erﬁr

| £ 369»%@'%})20
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@7’ 2, Yhich it fO”OWlng statements regarding the Lewis structure below is false?L

'Vg‘» ‘F’%t cr.ré G ﬁ&ll.q_, "
é ‘1 H By ¢ fc’“"b (J(L\,L‘ 4— +e+n_;_£«‘¢@\_ fc.‘mAr
i"i'(‘,cl*lf(\ k(’(d’.u;( i “ L‘-‘-Ls

(= (N — (_.sS?in\!
H (f S g: C N H +rH uuﬁ P{am_@, jf;,u«é"]‘l"j

H H Clwu: avesp hybndia el becoose Hheg
bc“’i\ € xl, h 4 ’:he:.m déme{‘f
T a) Ansp? hybrid orbital from C-1 overlaps with an sp hybrid orbital from C é orm J
the sigma bond between C-1 and C-2. Hyb+ ds overlep de Form T boudls,
“T b) This molecule has three 7 bonds.
¢). Two of the atoms in this compound are sp® hybridized. b dia t,,_( adeaiie
The n bonds between C-2 and C-3 are formed from overlap of orbltals\r‘/
~—7©) There are 10 sigma bonds in this molecule. The Unhebriddizedpatonne alwags

“ [\ hotis cendred

th

21. Which of the followmg statements is false concerning ionization energy (IE)?
2|18 F;rﬂ e O(Jte s 1.24?}%' F ({ecn TE +"¢M&J"é wik}«iﬁccn& -Lf r{&’t )
- e " &8 ca e el 1
}J 0 T-a) Th second 10niz§t10n eﬁg&r'gy cﬁ‘ﬁé is gr’ea?ers&ca% e 1rsctjlomzat101;;energy t‘fF {irst TEF

@, For an isoelectronic series, the SQ\@CICS with tlle most prot*_osns oulld pve the smalles&r
S,\cm&s Wi i\,-.a_s-f {& c=h afftrac Cas st S Cuj

ionization energy. i il hew : He lerqes + TF E”

’r ¢) As the size of an atom increases, ionization energy genérally decreases. 47e~ds ¢ ce/ prosTe

T d) As the electronegativity of an atom increases, ionization energy generally increases. Se-< prondls

=t~ ¢) The third ionization energy for magnesium corresponds to the enﬂalpy chan e P
reaction: Mg**(g) — Mg’*(g) + & AH=IE;. < ¢ Z“)\“; AT '
b i9 22.  How many of the following are correct ground state electron configurations for the
‘rg (o element or ion listed? Note: Element #118 is not yet discovered and Zr is element #40.
r\ob]}«e qeeS = element #118: [Rn] 7s25f46d'07p® Bl &re wrrei
Cuder R Zr: [Kr] 5s%4d>
o [Ne] 3s23p®
Ge: [Ar] 4s°3d'%4p?
a) 0 (None are correct.) b) 1 ¢) 2 d) 3

e) (All are correct.)

©

23 ZD'L 23, Which of the following statements is true?

Tgll

9 a) Rutherford’s metal foil experiment proved the existence of electrons.

Dalton’s atomic theory said that each element is made up of neutrons.

Most of an atom’s volume is occupied by its electrons.

d) Most of an atom’s mass comes from its electrons.

e) Itisimpossible for an isotope of carbon and an isotope of nitrogen to have the same
mass number.

QC aud WIU hett e&}s+,~@f emmﬁ(“?»
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Z 24. A piece of metal has a mass of 1.0107 x 10~ kg. When it was placed into a 100-mL
J 19 graduated cylinder containing 30.07 mL of water, the volume of water increased to 32.37
mL. What is the density of the metal‘(i’n g/ijl)' to thc?c%ofgre)c‘t number_of significant
figures? Jonsidy = Muss__ o L€ °F oty LS :@
velowme 230 ml N
a) 4.4 x107 g/mL b) 4.394 x 10~ g/mL c) 4.4 g/mL R
E«'a_ Mu)'}‘tfltcel‘uc»\ rule, a § 5?/5 f.j humbh e &‘\VICEELQ b} e« 3 5'&
4.39 g/mL e) 4.394 g/mL

Qg nuwlber g iues a < S“lj Lig Guses ety
25 7’ 25.  Experiments show th.'; an unknown elenient,ai has one unpaired electron in the ground
: state and has an exothermic electron affinity. Its most stable ion exhibited in ionic
¢ |0 compounds is known to be isoelectronic with argon. Which of the following elements
could be X? €€, Ne, cnd o «l | hav< | vapawed electrea (Ca hes O
U npeired @~ cz...-_‘( S heae 2 Un‘xcﬂrﬂ_Q C~Y). Of Hese Ow(n_ Cl £ferns
&dﬁ" b) Na ¢) Ca d) S e) Ga N ; I8¢,
noten in Stable 16wic Cew‘zﬂ@uwccj (C,{/: "') "Pﬁ\.u‘l’ is ise e‘ft_“’fc‘"'c‘ w et AI‘L a
2L (8 26 Which of the following does not correctly describe 16.0 grams of me:than_e3 CH4?
Z[ (& H‘{ £ 12t & CLC‘)—" [¢.O Slm\ =] wnel C!-It, = L.o22 FlDZ Ma[b"culéb Cd{.l
S —T a) One (1.00) mole of methane.
“T b) The amount of methane that contains 12.0 g of carbon.

The amount of methane that contains 4.0 drogen.
— ¢) The amount that contains@ﬁt@d 6.02 x 102} molecules of methane.

=1 e) The amount that contains 4.0 x (6.02 x 10*°) atoms of hydrogen.
) 4 " H..:_ lL.e . CH MG(CJ'?‘-{ ﬂ_ml)”- i b.czz yflogga__io:q_z_g l-f (é.@ZZFIUZ?H o:Lﬁ‘w\S
Atems A -GP twedHy | ot H

’F 4 27. In some bonds, the atoms can rotate freely without breaking the bond between the atoms;
LF while in other bonds, the atoms cannot rotate freely unless the bond is broken. How

72 many of the following four molecules have at least one bond where the atoms cannot

freely rotate unless a bond is broken? Single bewfs couscsd o{ Sij‘wu‘ltf-\asf G w ‘9“‘3.
¢ e boulls have free rodetion. fl\ ondls CQG) hoi ‘ O\
ie.\‘ge Lree redediea,

H—C=C—H H—C"_:'N\‘Q \5—_5—‘5!& [ Ho
=Ly o t fee=, riple be 2067 al\l Singlebo Ly 2e e Jeuble Bewe
wa)f 61&3;1) Lark by 4 i iy Y BEN Lt « Fredy
CZ,HL} H’C}U‘, au& CHZ/D all ILQ\;{ ﬁé’uug or +1i (e Eoutqsl L@ “Lﬁﬂ& ‘I’l{
e) 4 (All have at least one bond where the atoms cannot freely rotate.) |
fuve at leesi | 7T £C°~Qb‘7[9t—g1€rff Hese 3 molecoles do kot have Free retien
ch (O 28. Which of the following molecules have at least one 90° bond angle in their structure as Qé’l Y tl
predicted by the VSEPR model? Hint: reference the Lewis structures you drew for the ~ ¥

5 25 previous question.

= ; n ¢ i 10‘ ¢ e‘ng
1807 bewd cmgies 180 bemd cngle [og7hentarde |[ Iz csles
a) H—C—C—H b) H—C—=N] ¢) F—0—F d) H—C—H ,
[ihear- St?cm E"TQ— f {vnéer (:']Ebmeh:}_ ﬁ*ralgegrglr ~Fr—7jwl Pla"‘f r
@None of the above molecules (a-d) have at least onj 501" bon angle. e '3




A EPiw*H-m = ewerqy CQ?‘IC{"”'“‘;{ hd“"'—’"“ Zp andl 2s erbidel

A8 -
ab he _ 6626 %0 T5(2.998 K0 wls) H49_2N
E === 6308 (I =29l jem '
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212 29.  When an electron in a 2p orbital of a lithium atom makes a transition to the 2s orbital, a
29 photon of wavelength 670.8 nm is emitted. The energy difference between the 2p and 2s
29121 orbitals in lithium is:
a) 2.96x 107107 @2.96x 1097 ¢) 3.38x10°18)
d) 2.96 x 1077 ] e) 338x10°°] "y

Mes, © = |00.00- £84L=3)6¢ 50
o 30. A metal M forms an oxide having the formula M>0s. If 100.00 g of M203 contains

68.42 g of M, what is the atomic mass of the metal, M? ol .
30 0 Mol M jn lee .ol g un?eu“ﬂ = ISS'EJO(_;,Z% Z—M-:;-‘Z"'B -'-I .,?)ISQ wo| M

a) 2698amu b)) 44.96amu ¢ 52.00 amu’ Jd) 69.72amu e) 1029

T 100.00¢ cempen ol we havd £€.92 17 e mace = €8 729 00 ¢ [wmof)
Wk?c,_.(,\_ V‘é"ﬁ m&g"t‘k l‘-gls £ ““Cl I e :—7 Mo’ e {1305 &mol 52 J Y
3l Which of the following statements is false?

éPF/éPQ( Qn&?épé a\li ’lv\c_:.vé e < G € enern’aj_
4a) The three 6p atomic orbitals have the same energy but they differ in their orientation

about the x, y and z axes. ‘ o
—T"b) 3fatomic orbitals do not exist in the quantum mechanical model of the atom. L ﬁmfgsji i
<)

1~ ¢) For neutral charged atoms, the 8s atomic orbital should be lower in energy than t‘he"'?d

_ atomic orbitals. [Trew~ pe redic feahl € . Lwi;r‘
An excited state electron configuration for an atom represents a nergy electron

configuration as iompar d to the ground state electfgg hﬁonﬁguratlon. . ra\h 0

Cj E‘@’U\-LQ- CHeir e = Owes+- C"‘v\é(‘g:a- & tocr  COee fﬂ
3213232 How many of the following compounds/ions exhibit resonance and have at least one 120°
3‘2 32 bond angle as predicted by the VSEPR model? | 4| ( b“l te
g - B 1 - <
24" Z4e Zue 24 ¢ — ~ ~ & ;
7505, SeSi, NOy-, TeSs, 167" er P -] N>
A“‘ e;d.‘u‘g;'f' J ri G ewed ftahar: G EGue \'ﬁ’ e ~ /‘:-2/ /
so a (| F@-u‘@ ch:a Tbend dungless ™
a) 0 (none) )1 c)2 d)3 al 0 [
A fouref dbese SUbEdetces Condarnm. Y Q"""’—"‘MS F LA ~£¢:C‘Mu . A el @

24 e " Al cill havt My Samt. Lewis Sroctoret (ke SOy abo Ue\,
33\23 33.  If the frequency of electromagnetic radiation is decreased by a factor of onethéf, whifh _Jade £
% of the following statements is false? “-eve'ength «ndfregvenes s TRRT S0 < ’
3 /l 2 = Cj as Vchc Pased L}l‘ /{ mur?-,( e reese ’aa_ C C&c‘{cr v{Z/f
~T a). The number of cycles passing a given point per unit time halves, { - paed olf i W
The velocity of the radiation halves.§ /[ frmwe| «t scwe veloc g ) & =5pe=c J
“T ¢) The wavelength of electromagnetic radiation is doubled.
d) The photon energy of the electiomagnetic radiation is halved.
E-=hV s &5 Vdecreases b A, Fhjten most «
4. M nﬁvvér% fg his %heé?sﬁgﬁ @%&gﬁtﬁo Md be graded with the answer sheet

associated with;

lso Ne creuse h 3_ 2z

a) Form A b) Form B ¢) Form C d) Form D e) Form E



