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Shade the correc

1. 'I'he carbocation with adjacent doutrle bond is known as:
A) Stable carbocation I)) allylic cation C) A and I]

2. Thc addition of HIlr to 1,3-diencs is:

A) Electrophilic Ii) Nucleophilic C) Free radicals

3. Curved headed arrow is used to indicatc:

D) None

D) Nonc

4. Hydrogenation of 2-butyne in presence of lindlcr's catalyst consumecl:

A) Homolytic hond fission
C) Iteversible reactions

A) One mole of H2

C) Thrce moles of I'I2

5. I{ydration of propene gave:

A) l'ropanc ll) propync

I3) I'}oint of reactants to products
D) Nonc

B) two moles of H2

D) None

C) propanal

6.

7.

8.

D) None

CHTCONIIz is called:
A) Mothylaminc I3) cthylamine C) urca D) Nonc

CI{3SCH3 is calletl:
A) Ilimcthylthiol B) dimcthylsulphone C) dimethylsulphate D) Nonc

Methyltbrmate is the isomer of:
A) Irormic acid li) formaldchyrlc C) fbrnramitle D) ncctic acid

Many radicals are:
A) Stable II) unstable C) high reactive D) I] and C

10. The correct order of increasing statrility is:
A) 'CH3o CH3CI{2*, (CH.)2CH*, (CHr)rC+
ti) (cH3)rc", 1cH3)2cl{*, cllrcH2*, *cH.

c) cH3cH2*, *cH3, (cH3)2cH*, lCHr;3C*
D) (CH3)2CH*, (CH3)3C*, *CHr, 

CH3CH2*

l l.Which alkenes don't have geomctric isomerism:
A) l-butene Ii) 2-butene C) 3-trrorno-2-butcne D) A and (l

12. Thc order of incrcasing acidity of the following:
A) Propcne, propyne, cthyne, cthone I]) ethync, propyne, ethene,

9.

propcnc C) propenc, ethene, propyne, cthyne D) Nonc



13.The correct order of increasing
A) SPJ-H, SP2-H, SI,-H
C) sP2-H, Sp-H, spr-H

longth is:

B) SP2-H, SPr-H, SP-H
D) Nonc

14.'l'he ordcr of incrcasing angle between hybrid orbitals is:
A) SIr, 5;r3, gp2 B) SIr2, gP, gpl C) Sp3, Sp2, Sp

15- How many isomers obtained frorn mono bromination
cyclopropane:
A)2 c)4

l6.Thc rate detcrmining step in two stcps roaction is:
A) E,,t 4 E.2 B) exothermic, +AH C) cndothcrmic, - AH D) Nonc

17. Which carbon atom has the greatest o/ol, charactcr?
A) Ethcne Ii) ethync C) cthane D) Nonc

18. Iilectrophilic addition reaction of alkencs:
A) Involve one endothermic step I3) Involvc t*o cxothermic stcps
C) Involvc fbrmation of carbonium ion D) A and C

19. I{<rw many 6 and.n bond.sin acctylcnc:
A)2 6,Ln B) 26,2n C) 36,Ltt

ri) 3

D) Nonc

of methyl

D)s

D) N one

D) t 2,3

D) None

D) None

D) Nonc'

20. How many l'and 2'hydrogen's in Zr}-dimethylbutane:
A) 12,2 I]) 12,1 C) tt,z

21. I'ropyne + H30* gavc;

A) l'}ropanol I]) propanal C) propane

22.2- Ilutene * O: (Znl H2O) gave:

A) Ilthene lI) 2-hydroxybutane C) butanol

23.Propcne a llH3 (H202 / NaOII) gavc:

A) Propanc Ii) 2-propanol C) propanal

24.l'ropync + NaNH2 gaye:

A) I'}ropcne

25. l{ow many
A)2

l3) propanc C) propylaminc D) None

structurc isomcrs are possiblc in compound Calls:
r]) 3 c)4

at 450 oC:26.K, = 0.040 lbr the systcm Lrelow

Pcls(s) + PCI3(s) + Clzre)

K,, for this reaction at 450 oC equals (It : 0.0tt? L atm mol-r K-r)
A) 0.40 B) 0.64 C) 2.37 I)) 6.7 x l0-{

r-..-..-,1

. t Llfr*lrT:r t"t,n" ,"t* 
"t or.1:r: 

J

D)s

C-H bond



27. ^I'hc pH of a bull'er solution prcpared by

acid (HCNO) and 0.t10 mole of sodium

make 1.0 liter of solution equals (Ko:2.0 x lo4)
c) 4.40r]) 3.r0

28. When NH{CI is addcd'' to NII4OII solution,

ammonium hydroxide is reduccd. It is due to:

dissolving 0.20 molc tlf cYanic

cyanat'c (NaCNO) in water to

D) 4.30

thr: dissociation of

Il) [Iydrolysis
D) ltcduction

precipitate of I'bCI: lorm whcn 0.10 l.

to 400 mL of 9.0 x l$-z M NaCl?

I!) No, bccause Q < K.u

D) Yes, because Q < K'p

Ii) Incrcases the K,, t'altlc
D) Has no effcct

A) 0.e7

A) Common ion efl'ect

C) Oxidation

29. For I'}bClz (K,p : 2,4 x l0*), will a

of 3.0 x l0-2 M Pb(NO.r), is atlded

A) Ycs, becausc Q > Krp

C) No, because Q = K.p

A) Shitts the equilibrium to thc lcl't

C) Shifts the equilibrium to thc right

31. Which onc of the

A) NlI3 and NHa*

C) HS-and IlzS

30. At a constant externa! prcssurco adding hclium gas to thc cquilihrium:

2NO,*, * Or,u, ;' 2N02,.,

following is not a conjugatc acid-trasc pair?

Ii) NHr and Nltz-
+-

D) HrO and 0[I

32. Using molar concentrations (M), what is the unit of K. fon the reaction?

CHrOH(s, * C0,*, *zHzel

A) Ivr'

33. What is
amounts
solution?

A) H* + H20 - H30'

C) H0CI --* H* + OCI

34. If K,,, Ibr I{gSOa is 6.4 x l0-s

A) s.o x 1o-r Ii) 6.4 x lo*s

t|) tw-l C) M, D)M

the net ionic equation for the reaction that occurs when small

of hydrochloric acid are added to a HOCIiNaOCI buft"er

B) rl + OCI -+ [{OCl
{- t'

D) H + HOCI *' H20Cl

, thc snlubility of this salt in molc p.. *' it,
C) 8.0 x l0{ D) None of thesc

---.--i
I Please turn over for the rest of questiorrs i

35. When 0.I5 g of a solute is dissolved in l5 g tlf solvent, the boiling poinr

of thc sglution becomes 0.216oC highcr than that of thc purc solvcnt.

Irinttr the molccular rveight of the substance, if molal clevation constanl

for the solvcnt is 2.16 oC.

c) l.ol D) 10.IA) 1o0o B) 100



IF

36. The pH value of NII.NO3 solution that is 0.07t mol/L cquals:

(Ksfor NHIOH: 1.8 x 10-s and Ko, = 1 x 10-tu)

A) s.2 tj) t2.7 c) 7.0 D) e.2

37" Which one of the tbllolving statemcnts is corrcct?

A) K. never has units

I]) K. does not depend on temperature.

c) whcn K. is very large, thcre arc morc prtlducts formed.

D) The valuc of K. gives us the ratc of rcaction'

3tl" Which of thc solution following pairs

A) NH4OH + Nll{Cl
C) NH4OII + Na2CO3

39, The figure shows thc changc in

concentration of specics I and B as a

function of timc. 'Ihe equilibrium constant

K. for the reaction Arr, * 2l),*, is:

is not a buff'er solution?

l3) tlrl]0i + Na2ll{Oi

D) CH-.COOH + CHTCOONa

fo.au
I c.3 Aa'3
G

t a.zM
P

$o.,rrrA)K.>l
C) K.: I

B) K..
D) data

t

insuflicicnt

carbonatc

i'n':. '.*->

40. 'l'hc molar solutrility of magncsium

Kr, for this compound?

1.8 x l0-4 Ir) 3.6 x t0-4 c) I .3 X l0-7 D)3.2 X lo-8

q2; Answer (I) for Truc scntcnces on.(1i) for False sc-ntenc-cs: ((hre rnarli

fbr each)

4I. Purc liquids, solids, and solvents are not part of an eqrrilibrium constant

expression.

42.Theclecrcase in hoiling point is consitlcrcrJ as a cotligative prttPcrtY ttf it

given soluti<ln compared to its pure solvent'

43. The rcaction: Hr,n, * lrrrr* ZHI,*, (AH = +53 k'I mol"') is not afTccterl b1'

a change in prcssure becausc it is an cndothermic reaction'

44.|f Q, X then thc rcvcrse rcaction must occur to reach cquilibrium'

45. The Ireezing point depression AI'1 in tlilutc stllutions is indcpcndent ort

thc nrolal conccntration m of thc solute'

46. 'fhe Kr,, values of the sulphides of the group lI cations are lower than

those of grouP IV.

I l= -r-rlrr:tl,he re_st of Quest:T: i

is l.tl X l0-1 molll,. What

TS

A)



47. When a salt of weak acid and wcak base is dissolved in water at 25 oC,

thc pH value of the resulting solutitln will always depend upon K,, and

I(, values.

{& Boiling point etcvation arises in systems vrhcre thcrc is an r:quilitrriurn

betwccn a liquid solution phase and a second liquid phasc? l

49. The Ksp for silver(I) phosphate is 1.8 X l0-'t; the silver ion

conccntration in a saturated solution of silvcr(I) phosphate equals 4.8 X

l0'5 M.
50. The approximate pI-I of 0.71 M tlzso4solution cquals 0.15.

Good Luck

Bxamine rsz Prof, Hassan A.H. Et-Sherief, Prof Ali A. Abdel-Ht(bz Gomsu,

Frof Bahsa M. Abu'Zied, Dn Mohomed I. Said
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Stadents: First Level "Credit Hours System,

Part (D (25 marks)

Ql: Answer the following: (14 Marks)

r) 56 g of N2 a"re mixed with44 g of CO2 and the pressure of the resulting mixture
is 303 kPa. what is the partial pressure ofN2 in the mixture?

ii) What is the number of moles of hydrogen necessary to react completely with 1.0 L oxygen
to give HzO at 25 oC and 86.13 kpa?

iii) Calculate the ratio of rates of effusion of Hz and 02, both at 0 oC and 1 atm pressure.
,9 Calculate the root mean square and the average kinetic energy of oxygen molecules at l goC.

v) compute the weight mass of 6.00 L of ammonia gas, NH: at srp.
vi) Calculate the energy needed to convert 90 mL HzO to vapor, the heat of vapoization of

HzO is 40.6 KJimol.

Q2: Answer the following: (5 Marks)

r) The boiling point of water is 100 oc, whereas that of Hzs is - 42 oc. Explain?
ii) Which of the following substance would be expected to have the largest heat of

vaporization and why?
(a) PH: (b) HBr (c) H2S (d) Hzo

Q3: Write short notes on Two Only of the following:
i) Tyndall effect
ii) Brownian movement
iii) Peptization method for preparation of colloidal rotation

(6 Marks)

Q4: Put ({; for true sentences or (X) for false senterces: .....

D The hybridizationof C in Hz C = CHz molecule is sp2
ii) The emission spectra consist of a series of dark lines superimposed on

the continuous spectrum of the light source.
iii) The splitting of a spectral line into several components in the presence of a static

magnetic field is called Zeemaneffect.
w) The Lyman series of hydrogen spectrum appears in the visible region of light
v) The Bz molecule has diamagnetic properties.
vi) The repulsion between bonding electron pairs is greater than the repulsion

between nonbonding pairs.
vii) The geometrical shape of HCN molecule is bent.
viii) In an antibonding molecular orbital, the nuclei are attracted to an accumulation

of electron density outside the internuclear region.

Please fitrn oaer for the rest of question

(7 Marks)

()

()
()
()

()
()
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Q5:Choosethecorrectanswer(a),(b),(c)or(d):........

i) The hybridization of P in pCls is
(u) sp2 (b) rp3 (c) sp3d (d) sp3d2

ii) Which of the following is the correct set of quantum numbers for the outermost
electron of bromine (Br) atom?
(a) n:3, 8:0, ms:0, ms:*1/2 (b) n:3, t:1, m1 :-Z,ms:-lll2

(c) n:3, f,:1, m1 =t2,ms:*ll2 (d) n:3, l,:l,ms:*l,ms:*ll|
iii) The total number of electron pairs on chlorine atom (CI) in ClFs molecule is ....

(a) 3 (b) 4 (c) s (d) 6
iv) The bond order in Oz* molecule is .. ...

(a) 1 (b) t.s (c)2 (d)2.s

v) The magnetic quantum number (m1) describes the orbital's

(a) size (b) shape (c) energy (d) orientation in space

vi) For the third line of paschen series, nz is .

(a)4 (b)s (c)6 (d)7
vii) The NOi ion has . .. . ... resonance structures.

(a) 0 (b) 2 (c) 3 (d) 4

viii) The geometrical shape of BrFs molecule is ....

(a) square pyramidal (b) trigonal bipyramidal (c) tetrahedral (d) octahedral

ix) ......... stated that no two electrons in the same atom can have the same set of 4 quantum numbers.

(a) Heisenberg (b) pauli (c) Bohr - (d) planck

Q6: Answer Two onlv of the following: . (10 Marks)
l) Write down Lewis structures for each of the following: CO]- and SFI , assign the

formal charge for each atom in both of them.
ii) Using the molecular orbital theory, draw the energy level diagrams for 02- and Cz .

calculate the bond order and predict the magnetic properties for each of them.
iii) Based on VSEPR theory, predict the electron domain geometries and the molecular

shapes for NHs and BrX's

constants: R:0.0821 atm L mol-r K-r =g.314 J mol-l K-r=g.314 kpa L mol-rK-l and
I atm :1 0 I .325 l<pa :7 60 tol: : 760 mm Hg,

Atomic weights: O:16,N:14 and H:l.
Atomic numbers: H:l , B:5 , C:6 ,N:7 , O:g , F:9 , p:15 , S: 16 ,Cl: 17, Br 35

Good Luck

Prof.Dr. Refaat M. Mahfouz and Dr. Soliman A. Sotiman
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Assiut University
Faculty of Science

Chemistry Department
iffiii%5

27th Mayr 2023

Time: 2 hr.
Final Examination For I't Year Students (General Chemistry II, 105C,

Materials Science and Nanotechnology Group).

Section A (Analvtical Chemistrv)

Answer only five of the following:

1. For the following gaseous reaction:

(25 Marks)

Nr,r, * 3Hz 
rgr 

<+ 2NH2(s) AH = -92KJ

What is the effect of i) Addition of more nitrogen, ii) Lowering the

temperature, and iii) Reducing the volume of the mixture to one-half of
its original value.

2. Calculate the pH of a solution that is both lM CH3COOH and lM
CH3COONa? (K"=1.8x10-s). What will be the pH after addition of HCl,
which reacts with 2o/o of sodium acetate?

3. Calculate the solubility (in g/100ml) of Ag2SOa in lM aqueous NazSOn

solution. (K.o = 1.4x10-s) At L8oC. (Atomic weights: Ag = 1A7.9, S : 32

and O - 16).

4. For the system: A ,.,+ 2B ,r, € C 
,*,

The equilibrium concentrations are [A] = 0.06 moML, [Bl :0.12 mol/L;
and [C] = 0.216 moll[,. Calculate the values of both K. and K, at 250 oC.

(R = 0.082 L atm mol-l K-11

5. What is the solubility of Mg(OH)2 in a buffer solution having pH=9?

Mg(OH), € Mg'* + 2OH- K.* = 1.8x10-"

6. What is the pH of 5o/o (wlw) H3PO+ solution? (d:1.03 glmL, K"r= 7.Lx

10-'), [H = 1, P = 31, O = 161

Please turn over for the rest of questions



Section B (Orsanic Chemistrv)

O1. Choice the correct answers for the followins questions

1. Which compound has a high boiling point?

?H,
A)CH3CH2CH2CH2CH3 B) CH3CH2CH2CH2CH2CH3 c)H3C-C-CH2CH2CH3

2, Which of the following compounds is (^9)-2-amino-2-methylbutanoic acid?

GOOH 9Hs QHs
IA) H3cnrc{,,NH2 B) H3cH2c4',cooH c) H3cnrc{,,Nn, D)
eH. ruH, booH

9H'
D) H3c-?-cH2cH3

cHs

TH,
H.cHrc{"cHs

cooH

3. CeHa + 5Oz

A) CH3CHzCOOH

4. cH3cH2cH3 +

BrAlr''' cH3cHGH3

B) CO2 and HzO

LiohtBrz-t

B) CH3CH2CH2'Br c) .r.El"*, 
",.

D) AandB

C) CO and HzO D) CH3CHzCHO and HzO

5. How many structural isomers are possible for a compound that has molecular formula CsHrz?

L)2 B)3 c)4 . D)s

6. The formal charge of carbon in CHrF is ............

A) +1 B) -1 c) +2 D) Zero

7. Which one of these compounds is more acidic?

A) CHz=CHz B) CH3-C=CH c) cH3-c=c-cHr D) CH3HC=CHCHT

8. The most stable alkene is ...............

A) CHz=CHz B) (CHr2C=C(CHs)z C) CH3CH=CH2 D) CH3CH=CH CHr

9. The most stable carbocation is

A) CH3* B) (CH3)3C* C) (CHr)zCH* D) CHsCHz*

10. The bond length between the two carbon atoms in alkynes is ...........

Ptease turn over for the rest of questions

A) 133A B) 1.oeA q 1.s44 D) r.2oA



2. cH3cHcH3

cHs

Clz

-.....->-hv / 3fC

02: Complete the followins reactions:

1. H3cHc=cH2 't- -

(10 Points)

(3 Points)

3) 2-bromopropane
(2 Points)

3) E-2-bromo-3-chloro-2-butene 4) cis-1,2-

3. CH3.CH=GH-GHr i) H2so4

----+ii) H2o

HCr4. 1,3-butadiene

5. H3c-c=cH i) NaNHz 
t

ii) cH3cH2t

6. 1,4-pentadiene HBr 
-

7. H3c-c=c-cH3 "o -

8. H3CHC=CH,
Lindlar's Catalyst

@ Write one method to prepare the followins:

1) Cyclohexene 2)Z-butyne
04: Draw the structure of the followine:

1) Allyl bromide

dichloroethene

2) 2,3-dichloropentane

Examiners:.4ss. Prof, Mohumed I. Said, Dr. Abdelreheem A. Suddik

GOOD LUCK


