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CY:CHEMISTRY
Duration: Three Hours
Please read the following instructions carefully:

General Instructions:

1. Total duration of examination is 180 minutes (3 hours).

2. The clock will be set at the server. The countdown timer in the top right corner of screen will display
the remaining time available for you to complete the examination. When the timerreachgs"zero, the
examinationwill end by itself. You will not be required to end or submit your examinatiof.

3. The Question Palettedisplayed on the right side of screen will show the status of*each qued/ri"usmg
one of the following symbols:

- |
g
ST
1 You have not visited the questlon.yet ( oY
3 You have not answered the g )
|'_'?"| You have answered the qugstion.

You have NOT answered the quest n,put have marked the
question for review.

You have answergg the question, burﬁﬂ&a it for review.

The Marked for Review status :‘ a#uestion simply indicates that you would like to look at that
question again. If a questlon is'aMswered and ' Marked for Review, your answer for that question
will be considered in the evaldation.

A |
i -\

©©

Navigating to a Question "“g

4. Toanswer a que, tion, do tbe‘f‘ollowing:
a. Cllclé‘o he question number in the Question Palette to go to that question directly.

a b, Sele answer for a multiple choice type question. Use the virtual numeric keypad to enter
il a number gsianswer for a numerical type question.
( c. Click on §ave,and Nexttosave your answer for the current question and then go to the next

question.
ci. Click on Mark for Review and Nextto save your answer for the currentquestion, mark it for
review, and then go to the next question.
fe. Caution}} Note that your answer for the current question will not be saved, if you
navigate'to another question directly by clicking on its question number.
5. u can view all the questions by clicking on the Question Paper button.Note that the options for
multiple choice type questions will not be shown.

Answering a Euestion

6. Procedure for answering a multiple choice type question:
a. To select your answer, click on the button of one of the options
b. To deselect your chosen answer, click on the button of the chosen option again or click on the
Clear Response button
c. To change your chosen answer, click on the button of another option
d. To save your answer, you MUST click on the Save and Nextbutton
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7. Procedure for answering a numerical answer type question:
a.
b.

€.

oo

To mark the question for review, click on the Mark for Review and Ne
answer is selected for a question that is Marked for Review, that answer will b
in the evaluation.

To enter a number as your answer, use the virtual numerical keypad
A fraction (eg.,-0.3 or -.3) can be entered as an answer with or without ‘0’ before the decimal
point

To clear your answer, click on the Clear Response button

To save your answer, you MUST click on the Save and Nextbutton

To mark the question for review, click on the Mark for Review and Nextbutton. If an
answer is entered for a question that is Marked for Review, that answer will«b gnsidered
in the evaluation. ?:

1
- u(' J
8. To change your answer to a question that has already been answered, first sei'éc:tl that qu€stibn for
answering and then follow the procedure for answering that type of question. s

- |
9. Note that ONLY Questions for which answers are saved or marked for np\f'ew aftegfanswering will be

considered for evaluation.

5y Cf

Tl
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Paper specific instructions:

There are a total of 65 questions carrying 100 marks.Questions are of multiple choice
numerical answer type. A multiple choice type question will have four choices for the answer
only one correct choice. For numerical answer type questions, the answer is a number and no choic
will be given. A number as the answer should be entered using the virtual keyboard on the monitor.

Questions Q.1 — Q.25 carry 1mark each. Questions Q.26 — Q.55 carry 2marks each. The 2marks
questions include two pairs of common data questions and two pairs of linked answer questions. The
answer to the second question of the linked answer questions depends on the answer to the first
question of the pair. If the first question in the linked pair is wrongly answered or is _not‘aQempted,

then the answer to the second question in the pair will not be evaluated. 4

Questions Q.56 — Q.65 belong to General Aptitude (GA) section and carry a totalwof marks.
Questions Q.56 — Q.60 carry 1mark each, and questions Q.61 — Q.65 carry 2marks each. ¥ v

Questions not attempted will result in zero mark. Wrong answers for multiple choice type questions
will result in NEGATIVE marks. For all 1 mark questions, % mark will be deductedfor each wrong
answer. For all 2 marks questions, % mark will be deducted for each wrong @nswer.ﬂ-mwever, in the
case of the linked answer question pair, there will be hgga@e/e marKks only for wrong answer to the
first question and no negative marks for wrong ans 0 the second question. There is no negative
marking for questions of numerical answer type. ]

Calculator is allowed. Charts, graph sheets or tables are JOT dllowed in the examination hall.

Do the rough work in the Scribble Pad provided

USEFUL DATA - CY CHEMI - ‘,
a9
‘C MMON DATA

Planck consta‘tj : 6.626 x 107 J s

Avogacirol number 6.022 x 10®mol™

Speed inight ; 3x10°ms™

'\
o Gas(_onstzir}t : 8.314 J K™'mol™
i ) 0.08314 L bar K™*mol™
v " 2 cal K™mol™
“Boltzmann constant : 1.38x 102 J K™
araday constant : 96500 Cmol™
i/ n ; 3.14
F ) Trouton’s rule ; ASyzp = 87 J K'mol™
4 Atomic Numbers:
Ca : 20
\Y/ : 23
-
F Cr : 24

Mn : 25
Fe : 26
Mo : 42
Xe : 54
Rn : 86
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Q. 1-Q. 25carry one mark each.

Q.1 The point group symmetry of CH,=C=CH; is
(A) Dan (B) Can © Cu

(D)

Q.2  Two trial wave functions ¢ = ¢,x(a—x)and ¢, = c,x(a—x)+¢,x* (a—x)’give ground state

energies E; and E,, respectively, for themicroscopic particle in a 1-D boxby using the variation
method. If the exact ground state energy is Eo, the correct relationship between Eq, E; and E; is

(A) Eo = E1 = E2 (B) E0< E1< Ez (C) E0< E2< E1 (D) E0> E2 = E1 1
< 2%
Q.3 The ground state energies of H atom and H, molecule are —13.6 eV and -31.7 eV, respeﬂ/el.y. The
dissociation energy of H, is eVv. - g/ |
V. /
Q.4 A 2L vessel containing 2 g of Hygas at 27 °C is connected to a 2 L vessel containing 176 ¢ rl:rcoz
gas at 27 °C. Assuming ideal behavior of H, and CO,, the partial pressure of H¥at equilibriuniis
- |
bar. " X
18
Q.5  Consider the reaction 2C(s)+0, (g)==2CO( g )at equilibrium4 . F
The equilibrium can be shifted towards the forward dirécﬁioﬁ\by { [ -
H # '. k|
(A) increasing the amount of carbon in the sy

(B) decreasing the volume of the system. -
© decreasing the pressure of the system.
(D) increasing the temperature of the system.

Q.6 Asparingly soluble electrolyte M,X io“'zle as M, X ——2ms -+";( £
The solubility product (Ks), molal solu |I{y (S) and meanimolal activity coefficient (5.) are related
by 4
)

(A) Kgp = Sz?’j (B) Kep= 837: (C) Kgp = 4837@2 (D) Kgp = 48373

i

. i A 1
Q.7  For the first order consecyﬁve reactionP - Q - R,
under steady state app‘oxirﬂation to [Q], the variations of [P], [Q] and [R] with timeare best
represented by- 4 . v

) N ©) D)
¢

Concentration
Concentration
Concentration
Concentration

Time

f 4
Q.8 t 273 K and 1Q bar,the Langmuir adsorption of a gas on a solid surface gave the fraction of
rface coverage as0.01. The Langmuir adsorption isotherm constant is bar™.
e the answer to the third decimal place)

-

Q.9 Conv!:'rsion of boron trifluoride to tetrafluoroborate accompanies
(A) increase in symmetry and bond elongation
(B) increase in symmetry and bond contraction

© decrease in symmetry and bond contraction
(D) decrease in symmetry and bond elongation
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Q.10 The correct statement with respect to the bonding of the ligands, Me3zN and MesP wit
ions Be** and Pd** i,

(A) the ligands bind equally strong with both the metal ions as they are dicationic
(B) the ligands bind equally strong with both the metal ions as both the ligands are pyramid
(C)  the binding is stronger for Me;N with Be?* and MesP with Pd**
(D) the binding is stronger for Me;N with Pd** and MesP with Be**

Q.11 A crystal has the lattice parameters a # b # ¢ and o = B =y = 90°. The crystal system is

(A) tetragonal (B) monoclinic © cubic (D) orthorhombic

Q.12  The by-product formed in the characteristic reaction of (CO)sCr= C(OMe)(Me) with M m?ﬂ
(A) CO (B) MeOH © MeCHO MeC HZ/’

Q.13 The catalyst and co-catalyst used in the Wacker process, respectively, are

(A) PdCl,and Cu (B) CuCl,and [PdCI]*> == g '
© Pdand CuCl (D) [PdCI4]2‘an_q‘Cl_',1Ql.2 v ¢
E P "
Q.14 Oxymyoglobin Mb(O,) and oxyhemoglobinHb(O5)s, re'SnedL\(/ely, ar!
(A)  paramagnetic and paramagnetic (B diarfagnetic and'diamagnetic
© paramagnetic anddiamagnetic ) \diamagnetic and paramagnetic

Q.15 Hapticity of cycloheptatrienein Mo(C;Hg)(CO)is

Q.16  The number of oxygen molecule(s) that a molecule of hemeryghri_ryfan transport is

i

Q.17  The maximum number of stereoisome? p&sible for the c@mpound given below is

| =
( ‘_, NO, NO,

Q.18 The corrects q ence of the amino acids present in the tripeptide given below is
&N W/\’\:; OH
"(/)& VaI-S:!Thr (B) Val-Thr-Ser  (C) Leu-Ser-Thr (D) Leu-Thr-Ser

Q.19 mong the compounds given in the options A-D, the one that can be used as a formyl anion
equivalent (in'the presence of a strong base) is

(AY r ethylene (B) nitroethane  (C) 1,3-dithiane (D) 1,4-dithiane
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Q.20 The major product formed in the reaction given below is

1. Me,Culi, Et,0

e
L

2. HyO*

Ras

HO Me Me OH O

A B) ©

<

Q.21  The major product formed in the reaction given below is

1. NaOH, Br,

L
L

2. H,0*

L
Br .
Ao,
CONH,

Q.22 The pericyclic reaction given below is an example of

(A)  [1,3]-sigmatropic shift ‘ (B) [1,5]-sigmatropic shift
© [3,5]-sigmatropic shift (D) [3,3]-sigmatropic shift

()

o =z

g & oi io
z

T T

&

Q.23  The major product fo_{méjj.n the reaction of quinoline with potassium amide (KNH,) in liquid
ammonia is

- O N OO, @ O o™
Q. 4’ The number of S|ln\alsthat appear in the proton decoupled *C NMR spectrum of benzonitrile

(C7H5N) IS
Q.25 ong the compounds given in the options A-D,
e one that exhibits a sharp band at around 3300 cm™ in the IR spectrum is
(A)1,2-butadiene (B) 1,3-butadiene (C) 1-butyne (D) 2-butyne
.‘.

r
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Q. 26 to Q. 55 carry two marks each.

Q.26 In the metathesis reaction given below, 4.32 g of the compound X was treated with 822 mg
catalyst Y to yield 2.63 g of the product Z. The mol% of the catalystY used in this reaction is
[Atomic weights of Ru = 101; P = 31; Cl = 35.5].

PR3
MeO _— Cl Iu MeO
X PR3
X Y z
(R = cyclohexyl) 1
€
Q.27 An organic compound Q exhibited the following spectral data: Y - /‘ )

IR: 1760 cm™

4 NMR: & (ppm): 7.2 (1H, d, J = 16.0 Hz), 5.1 (L H, m), 2.1 (3 H, s), 18(3H,EJ 70Hz)f
3C NMR: & (ppm): 170 (carbonyl carbon).

Compound Q is 1 J ‘ v

q_
O.__Me O.__Me . :
A) J|/ \([)r (B) [ \g (©) ‘EﬁiMe £D‘ /Hk
Me Me

e

Q.28 The major product formed in the Beckmann rearrangemeént of the compound given below is

Me_ OH 1. TsCl ;
H7>:N pyridine _ f
wd “Ph 2. H, 0% (\ r
o) $‘ F 0 0
NHMe NHMe HN—< HN—<
H H
® ? ® J © I e g MY e
Me Ph Me Ph Me Ph md Ph
<A
Q.29 The major product fofned Th'the reaction given below is
5 OMe
conc. H,SO,4
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Q.30 The major product formed in the reaction given below is

NH2  NaNoO,, aq. HCI
0-5°C
NO
NO,

OH

|
Q.31 The major product(s) formed in the reaction sequence given below is(are) “ r <\
. ij
Measl\rPh 1. Mg, dry ELO =i / |
Br 2. PACHO - \J {
3. ag. H,SO,4 r | 4 r
SiMe ph. ™ 5 |
3 ]
A)  Phas d Ph Ph ®)  pp pdl =
® Ph 50 — \/\Ph ® 14\ SM&
\ ( '
© e X R )
I © SiMe;
Ph

Q.32 Match the compounds in the column | with the photochepmical reactions that they can undergo
given in the column 11

[ [ /‘
H (p)ﬁx&_di-n-methane r%rrangement

‘ Paterno-Buchi regetion

o _}.r"‘ (r)-intramolecular [2+2]-cycloaddition
(i) O% ‘2 (s) photoenolisation

i - L
el ¢
Me |
; .(A) ; (1i)-(p) B)  ()-(r); (i)-(p); (iii)-(s)
L (© ; (ID-(r); (iii)-(q) (D) (D)-(r); (i)-(q); (iii)-(s)

.l‘ =
. : : d? o :
Q.33 2 is an elgeafunctlon of the operator (W _16X2j . The corresponding eigen value is

( i 4 (B) -4 € +2 ) -2

-
Q.34 The iﬁrared spectrum of HCI gas shows an absorption band centered at 2885 cm™. The zero point
energy of HCI molecule under harmonic oscillator approximation is

(A)  2.8665x 1072 (B)  2.8665x 107%°J
(C)  5.7330 x 10°%) (D)  5.7330x 107
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Q.35 For the reaction X,0, (I)——2XO,(g)at 298 K,
given the values, AU =9 kJ and AS =84 J K™}, AG is

(A) -11.08kJ  (B) +11.08k]  (C) -13.55kJ

(D)  +13.55k]

Q.36 The change in enthalpy when 3 mol of liquid benzene transforms to the vapor state at its boiling
temperature (80 °C) and at 1 bar pressure is kJ.

Q.37 The moment of inertia of a homonuclear diatomic molecule is 7.5 x 107 kg m? Its rotational
partition function at 500 K is

Q.38 For areaction of the type X —k\_lﬁY the correct rate expression is ( i
([XJo and [X] correspond to the concentrations of X at time t=0 andt = t, respectn(ely) / '
d[x] Aok F
(A) N dt :kl[X]O—(k1+k2)[X] (B) dt (k +k ) ] kz[X,]O
B

© =g ~(ktk)[X] -k[X] @ o *{[“] Q“ k-i)X] €lx],

Q.39 The temperature dependence of partition functions S 'folf'c'J" S:

% 0
qtranslation T qvibration T
Orotation °C 1 (linear molecule) Oroation ° 1 72 (lon-linear molecule)

According to the conventional transition state theory (CTST), the temperature dependence of the
Arrhenius pre-exponential factorfor a Fﬁction of the type gi ow is
linear molecule + linear mole eQ: non-linear tkansition state - products
A T (B) ‘TF © o T
Q.40 Decarbonylation reaction of [Ei'é:(CH3CO)M n(**CO)(CO),] yields X,Y and Z, where
'|.
X = [(CHs)Mn(CO)s]?( 3 Lc|§ (CH5)Mn(**C0O)(C0).]; Z = [trans-(CH5)Mn(**CO)(C0).]

The molar ratloffthe produ&ts(x Y : Z) in this reaction is
(A) 11.;3 (B) 1:2:1 (C) 1:1:2 (D) 2:1:1

Q. 4(’ Accordmg to poMghedral electron count rule, the structure of  Rhg(CO)4sis
(A) closo (B) nido © arachno (D) hypho

Q.42 -The mcreasmz;der of melting points of the halides NaCl, CuClandNaF is

CuCI<NaCl<NaF (B) NaF<NaCl<CuCl
NaF<CuCl<NaCl (D) CuCl<NaF<NacCl
Q.43 The Cfrrect electronic configuration and spin only magnetic moment of Gd** (at.no. 64) are
(A)  [Xe]4f and 7.9 BM (B)  [Xe]4f’ and 8.9 BM
(C)  [Xe]4f®5d' and 7.9 BM (D)  [Rn]5f" and 7.9 BM

Q.44 Among the following octahedral complexes, the one that has the highest enthalpy of hydration is
(A) [Ca(H0)e]** (B)[Mn(H20)s]** (C) [V(H0)el* (D) [Cr(H0)e]**
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Q.45 A metal crystallizes in face-centered cubic lattice with a lattice parameter of 4.20 A.
atom to atom contact distance in the lattice is
(A)  420A (B) 297A (C) 242A (D) 210A
Q.46  Polarographic method of analysis to obtain individual amounts of Cu®* and Cd*" in a given mixture
of the two ions (Cu*" and Cd*") is achieved by measuring their
(A) half-wave potentials
(B) migration currents
© decomposition potentials
(D) diffusion currents
Q.47 The ground state term of [Ni(H,0)e]*is " ‘
3 3 3 /
A T (B) Ta € Ay (D) ;Tlg { r'
Common Data Questions - K. '
1
| ".
Common Data for Questions 48 and 49: "o % F

Q.48

Q.49

Co

N,N- Dlmethylformamlde (DMF) gives different pattefns of&gnals for the ‘nethyl protons
whenits'H NMR spectrum is recorded at different PE rature

Match the patterns of the NMR signals given in golumnil withitemperatures given in the
columnll.
| | 1
(i) Two singlets,for three protons each, at 6 2.87 and 2.97(;;[1_ / (x) 25 °C

(ii) One sharp singlet for six protons 35&‘._92 ppm (y) 120 °C
(iii) One broad signal for six prof®n o (2) 150 °C
(A (1)-(x); ([iD)-(y); (iii)-(2)= 4 B)  @)-(); (iD)-(2); (iii)-(y)
©) @)@ (iD)-0g; ((y) (D) ()-2); (ii)-(y); (iii)-(x)
Based on the above data, thﬂ ‘éalculateddlfference in the frequencies of the two methylsinglets, if
the spectrum is ‘ecorded on 1300 MHzspectrometer, is Hz.

.

oh Data for Quegtions 50 and 51:

Heating a mixtur@ of ammonium chloride and sodium tetrahydridoborate gives one liquid

pproduct(X), along with other products, under ambient conditions.

Q.50 "Cempound X ij

) NH4[BH.] (B) [(NH3).BH,][BH4]
( 4 N3BsHs (D) NsBsH12
Q.51 Compound X is an example of
(A) ionic liquid (B) saturated heterocycle
© molecular cage (D) unsaturated heterocycle
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Linked Answer Questions52 and 53:

Q.52 The major product X formed in the reaction given below is

HO OH
OH 2,2-d|methoxypropqne> X
p-toluenesulfonic acid
catalytic
SH (catalytic)
HO (@) Me
\#Me
0O
OH
"M
O O
(©)
“OH
OH

Q.53 Oxidation of the product X, obtained in the above
followed by acidic hydrolysis gives

HQO OH
A) OH
OH 4
HOQ OH (
\ |
©) 1 iOH
\
o
' 4

-
Statement for Linked Answer Questions 54 and 55:

The standard hdlf-cell reduc‘ion potential of Fe** (aq)| Feis — 0.036 V and that of
OH ~(aq) | Fe(QH ), (s)| Feis - 0.786 V.

Q.E( For the determin‘ri\on‘)f solubility product (Ksp) of Fe(OH),,
the appropriate céll representation and its emfare, respectively,

'i(/i; (Fe|Fe(OH ), (s)| OH ~(aq)Fe* (aq)| Fe), —0.750V

) (FelF j(aQ)OH (aq) | Fe(OH ), (s)| Fe), —0.750V
(CY "(Fe|Fe(OH ), (s)|OH"(aq)Fe™ (ag)|Fe), +0.750V
(©) d (Fe|Fe® (aq)OH ~(aq)| Fe(OH ), (s)|Fe), —0.822V

Q.55 The value of log, (K, ) for Fe(OH ), at 298 K is

(A) -382 (B) +87.6 (C) -96.0 (D) -87.6
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General Aptitude (GA) Questions

Q. 56 — Q. 60 carry one mark each.

Q.56

Q.57

Q.58

Q.60

If3 <X <5and 8 <Y < 11 then which of the following options is TRUE?

3 X 8
(A)ES; SE
11 Y 8 4 ‘(\
(C)iﬁf S§ ""(‘J
117y ~ 5 V. /‘

ulw

<

~ 13

8

<8 \

(©) 11 - |
A 4 y ¢

The Headmaster to speak to you. <

1., r
- ‘\h (v "
Which of the following options is incorrect to complete‘the above ,Eeiﬁence?
| ’ L ! |
(A) is wanting
(B) wants

(C) want

£

(D) was wanting 4 ( r'"

Mahatama Gandhi was known fon‘is mility as

i
(A) he played an important role\‘[jhumiliating exit of British from India.
'
(B) he worked for humar;‘itirian causes.
<~
(C) he displayed modfty if Ais interactions.
i Fa

(D) he was a finé human Being.

; v
Q.59 _All engineering-students should learn mechanics, mathematics and how to do computation.
| " i I il v
Which of the ahpve Underlined parts of the sentence is not appropriate?
(A (B) I (C) i (D) IV
"
~
elect the pair that best expresses a relationship similar to that expressed in the pair:
ater: pipe::
(AY cart: road (B) electricity: wire
(CY sga: beach (D) music: instrument
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Q. 61 to Q. 65 carry two marks each.

Q.61 Velocity of an object fired directly in upward direction is given by V = 80 — 32 t, where t
is in seconds. When will the velocity be between 32 m/sec and 64 m/sec?

(A) (1, 3/2) (B) (12, 1)
(C) (112, 3/2) (D) (1, 3)

Q.62 In a factory, two machines M1 and M2 manufacture 60% and 40% of the autocomponents
respectively. Out of the total production, 2% of M1 and 3% of M2 are found to be defeo.t'(e. If a

randomly drawn autocomponent from the combined lot is found defective, what is thﬁohability

that it was manufactured by M2? s a™ < )
(A) 0.35 (B) 0.45 (C) 0.5 o) o F

Q.63  Following table gives data on tourists from different countries visiting India in the §ea'|" 2011.

i A%
Country Nurﬁbgrq ( (¢

rists,, )
USA 2000
England | /3500

Germany | /1200

ltaly || 11
Japan | 24
Australia 230 /

FQ(% 1000(“ '
Which two countries contributed !\théone third of the t9tal number of tourists who visited India in
20112 ‘ .‘

(A) USA and Japan -

(B) USA and Australia 4 #

(C) England and Frances ..

(D) Japan and Australia ‘_,.

5

Q.64 If |-2X + 9|,=3 then the possible value of |[-X| — X? would be:
&« A 30- \\ (B) -30 (C) -42 (D) 42
V,

Q.65 All professors afe researchers
;SoMe scientists are professors
F’

hich of the given conclusions is logically valid and is inferred from the above arguments:
(A) All scientists are researchers
(BJLAII" professors are scientists

© gome researchers are scientists
(D) No conclusion follows

END OF THE QUESTION PAPER
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GATE 2013 : Answer keys for CY - Chemistry

Paper|Q.No Key(s)/Value(s)
cy | 1 D

cy | 2 c

cy | 3 441046
cy | 4 6106.5

cy | s c

cy | 6 D

cy | 7 c

cy | 8 | 0.0009t00.0011
cy | o A

cy | 10 c

cy | 11 D

cy | 12 B

cy | 13 D

cy | 14 B

cy | 15 6

cy | 16 1

cy | 17 4

cy | 18 A

cy | 19 c

cY | 20 D V4|
cy | 21 A W
cy | 22 < &
cy | 23 [
cy |24 | | 5 |
cy | 25 [W j Cc

cY | 26 99 t0 5.01
cy | 27 ﬁA

cy | 28 )

Ty 29 \ A

gy | 30 D

oY, | 31 ! A

O |32 B

cy | 33 B

cy | 34 B

cy | 35 A
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Paper|Q.No Key(s)/Value(s)
cY | 36 90 to 95
cYy | 37 4500 to 4800
cy | 38 B
cY | 39 A
cy | 40 B
cy | a1 A <\
cy | 42 A " N
cy | 43 A s 2™ / <4
CY | 44 C ( > r’
cy | 45 5w |
cy | 46 <A g
cy [Fard ¢
cyarl 48 b |
v | o 30
fcv | Bo c
oy | B D
cY | s 4 C
cy | 5§ c
cy | s4 B
cy | 55 D
cY | s6 B
cy | s7 c
cy | s8 c
cy | s9 D
cYy | 60 B
cy | e1 c
cY | e2 c
cY | e3 c
cy | 64 B
cy | 65 c
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