(31) In the P-V isotherms of CO,, it is possible to liquefy CO; upon pressure increase
at 50 °C.

(32) Dieterici equation for one mole of gas expressed as: P(V-b) = RT ¢/V}7,

(33) Boyle’s temperature of a gas is the temperature at which the minimum in the
Z-P curve vanishes and the curve remains horizontal.

(34) If zinc and aluminium electrodes co-exist in an electrochemical cell,
aluminium will act as cathode and zinc will act as an anode.

(35) Copper sulfate can be stored in aluminium bottles.

(36) Gas adsorption can be used in measuring the surface area of solids and for
removing coloring matter from various other types of solutions.

(37) Association colloids comprise two regions of opposing solution affinitics within
the same molecule.

(38) In the Cu]Cuz*'”Au:”'}Au cell, electrons flow from gold electrode through the
wire to the copper electrode.

(39) The Freundlich adsorption equation is applicable only at low pressures.
(40) Tyndall effect can visually distinguish a colloidal sol from a true solution.
(41) The formal charge of N atom in NO, ion = +1

(42) In an antibonding molecular orbital, the nuclei are attracted to an
accumulation of electron density outside the internuclear region.

(43) The geometrical shape of SO3 molecule is T-shaped

(44) The B; molecule has diamagnetic properties.

(45) For the fourth spectral emission line in Pfund series for H-atom; n,= 9
(46) The bond angle in NH; molecule is smaller than that in J1,0.

(47) The H,CO molecule has 3 resonating structures.

(48) Ne; molecule does not exist.

(49) The hybridization of C in CO; molecule is spJ

(50) The emission spectra consist of a series of dark lines superimposed on the

continuous spectrum of the light source

(Atomic weights: C=i2; Cl=35.5; H=1; N ='14, 0=16;85=32)
(Atomic numbers: H=1, B=5,C=6, N=7, 0=8, F=9, Ne= 10, S=16 and CI=17)

(Standard electrode potentials: EuCu =T 0.34 V; E Zn /22t =—0.76 V;

0 - £ 5
E gusaw =150V E 4y 4p+=-1.66V)
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(11) The splitting of a spectral line into several components in the presence of a static
magnetic field is called .........ocoeeeenen cffect.
(A) Compton (B) Photoelectric (C) Zeeman (D) Bohr
'(12) The bond in HF molecule is ...covvveueruenen
(A) ionic (B) non-polar covalent (C) polar covalent (D) dative

A3) v o deduced that “it is not possible to determine with accuracy both the
position and the velocity of an electron at the same time”
(A) Heisenberg (B) de Broglie (C) Plank (D) Pauli
(14) The magnetic quantum number (my) describes the orbital’s .....ccovieneninnn
(A) size (B) shape (C) energy (D) orientation in the space
(15) The NO; ion has ...oerennnes resonating structures.
Ao B)1 ©)2 ™3
(16) The number of nonbonding electron pairs on Cl atom in CIF; molecule =.........
A1 B)2 )3 D)4
(17) The molecular geometry of CIF; molecule is «.....coe.et
(A) trigonal planar  (B) trigonalpyramidal  (C) tetrahedral (D) T-shaped

(18) The bond order in the C; molecule = ...coenvnee
A1 )2 3 D) 4
(19) The total number of electron pairs on the S atom in the SFy molecule = oeenvnens
A)3 B)4 ©)5 D)6
(20) The geometrical shape of SKy molecule IS .oeveneet
(A) square planar  (B) trigonal bipyramidal (C) scesaw (D) tetrahedral

(21) The highest cnergy electrons in the N, molecule occupy the w.......eve.. Orbital.

Ao (B) o* (9K . (D) n*
(22) The electron domain geometry of NO; I0n 1S cevveereens
(A) tetrahedral (B) trigonal planar
(C) trigonal bipyramidal (D) linear
(23) Molecules with trigonal bipyramidal geometry have ............ Hybrid orbitals
(A) sp B) sp’ (C) sp’d D) sp’d’
(24) The formal charge of S atom in SOz molecule = .....ooovennnes
(A) -1 B) +1 (©)-2 ®) +2
(25) The bond order in the O;" ion is ...........
A1 B) 1.5 y 2 D) 2.5

Q2: Answer (T) for rue sentences or (F) for False sentences: (One mark for cach)

(26) At atmospheric pressure > 1 atm, water boils at temperatures < 100 °C.

(27) The average kinetic energy of the gas molecules is inversely proportional to
absolute temperature.

(28) The viscosity of a liquid decreases with an increase in the temperature.
(29) The Van der Waal’s constants “3” and “b” are different for different gases.

(30) True solids are anisotropic substances while amorphous solids are isotropic ones.
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Q1: Choose the correct answer A, B, C, or D in the following sentences: (One
mark for each)
(1) The density of a gas is 3.48 g/L at STP, what is its molecular mass? (R = 0.0821 L
atm mol”! K™)

(A) 44.606 g/mole (B) 77.998 g/mole
(C) 32.055 g/mole (D) 147.112 g/mole
(2) A sol is prepared by adding Fe(NOj3); solution to an excess of NH,OH solution.
The charge likely to develop on colloidal particles is ........
(A) positive (B) negative (C) both charges (D) no charge

(3) For a gas, which pairs of variables are inversely proportional to each other if all
other conditions remain constant)?

(A) PR 2 2 @)V, T <opr,v ®D)n,V
(4) The order of diffusion of NHj, SO,, Cl,, and CO; gases is:
(A) NH; > SO, > CL > CO, (B) NH; > CO,> S0O,> ClL,
(C) CLI; > SO,;> CO,> NH; (D) None of these
(5) Which of the following liquids has the highest viscosity?
(A) Water (B) Ethyl alcohol (C) Acctone (D) Glycerin

(6) Select the correct cell reaction of the cell: Cu(s) | Cu’*(aq) || Ag'(aq) | Ag(s)
" 2+ +
(A)2Ag + (‘“is) — Cu (aa) +2A8 (g
(B) Cuyy +2Ag (g — Cu™, ) +2A8

N2 +

©) ZAi(-s) G ) — Cu, +2Ag )

(D) Cu™,, +2Ag ag — 2Ag, + Cuy
(7) The potential of the cell made up of Zn/Zn2+(0.25 M) and Cu/Cuz"L(O.ZS M) at 25

SE IS

A) 139V 3B)2.09V ©) 110V D) 1.49
(8) Water vapor can be absorbed by ........ »

(A) silica (B) alamina

(C) charcoal (D) anhydrous calcium chloride
(9) The dialysis process can be accelerated by:

(A) applying a magnetic field (B) temperature lowering

(C) irradiation with infrared light (D) applying an electric field
(10) The compressibility factor for a real gas at high pressure is .......

(A) 1.0 (B) 1 + (Pb/RT)

(O) 1 - (Pb/RT) (D) 1 + (RT/Pb)

l?lease turn over for the rest of questions




C) increasing the temperature
D) concentration of common ion that considerably exceeds that of the target ion

37- In the Bronsted—Lowry definition of acids and bases, a base ......

A) is a proton donor. B) is a proton acceptor
C) is an electron donor D) breaks stable hydrogen bonds

38- The boiling point of chloroform was raised by 0.323°C when 1.0286 g of a
substance was dissolved in 70 g of it. Given that, Ky for chloroform is 3.9 °C
/mol, the molecular weight of this substance is
A) 177.4 g/mol B) 277.4 g/mol

C) 188.3 g/mol D) 388.4 g/mol

39- Consider the equilibrium: 2H,) + S = HaS) + Ta; which of the following

relations is correct?

A) K= [S] [HI]'/ [HS] [L2] B) K = [HI]* / [H8] [S]
C) K. = [HI]* / [HS] [L2] D) K. = [H,S] / [HI}®
40- K., of AgClis 2.8 x 107" at 25°C. Its solubility in 1.0 M AgNO; will be:
A) 2.8 x 10 mole/liter B) 2.8 x 10" mole/liter
C) 3.2 x 10°mole/liter D) 3.2 x 10" mole/liter

03: Answer (T) for True sentences Or (F) for False sentences: (1 Mark for each)

41- Raisfng the temperature of an exothermic reaction shifts the equilibrium to the
right side.

42- Solubility increases with an increase in temperature if the solution process is
endothermic.

43- In the equilibrium: Hz(g) ox Iz(g) = ZHI(E) (AL =+53 kJ mol_l), both K, and K,
have the same value.

44- The vapor pressure of diluted aqueous sucrose solution is higher than that of
pure water. .

45- The pOH of a 0.10 M solution of barium hydroxide is lower than that of 0.10 M

NaOH soluation.
46- If the reaction quotient (0Q) is less than K., then the reverse reaction must occur

to reach equilibrium.
47- Group II and group 1V sulfides can be precipitated in alkaline medium.

48- A solution consists of 0.1 M of each NH4Cl and NH4OH resist changes in its pH
value when limited amounts of strong acid or strong base are added to it.

49- The solubility of calcium oxalate increases as the pH is lowered.

50- The pH of CH;COONa solution is given by: pH = Y5 pKy - %2 pK, - 72 1og Coae

Examiners: Prof. Ali A. Abdel-Hafez, Prof. Ragaa Ahmed, Prof. Bahaa M. Abu-
Zied, Dr. Ahmed A. Omar, Dr. Soliman A. Soliman
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Section (B): Analytical Chemistry
Q2. Shade the correct answers A, B, C or D; (1 Mark each)

26- In a reversible chemical reaction at equilibrium, if the concentration of any one
of the reactants is halved at the same temperature, then the equilibrium

constant will .........
A) aiso be doubled B) be halved
C) remain the same D) become one-fourth
27- Given that K, of CII;COOH = 1.8 x 10 and K, = 1 x 10, the pOH of a 1.00 M
CH;COONa) equals:
A)7.0 B) 4.63 €) 937 D) 11.00

28- Increasing the volume on the equilibria, HzSg) + Iag 2 2 HI g + S at
constant temperature:
A) shifts the equilibria to the right direction
B) increases H,S concentration
C) shifts the equilibria to the left direction
D) has no effect
29- The concentration of dihydrogen phosphate jon in 1 M H3POy solution is:
(Ka =7.1x10°, K2 =63% 103, K3 = 4.3 x 107)
A) 0.50 M B) 2.00 M C) 0.084 M D) 1.00 M
30- The pH of a 1.00 M H;SO4(q) equals:
(Ko = 1x10°, Kpp = 1.1 x 107
A) 7.0 B) 4.63 Cy 9T D) 0.00
31- In which of the following aqueous solutions will the molar solubility of
Mg(OH); (K, = 1.8 x 10""") be greatest? (Ky of NH,OH = 1.8 x 10% and K, =1

x 10
A) 1.00 M NIi; B) 1.00 M NH; - 1.00 M NH,Cl
C) 1.00 M NH,Cl D) 1.00 M NaOH
32- Which of the following is a colligative property of a dilute urea solution?
A) boiling point depression B) vapor pressurc elevation
C) freezing point elevation D) osmotic pressure
33- For the reaction: CO(g) ot Clz(g) £ COClz(g), the value of K/K, is equal to:
A) (RT) B) RT C) 1/(RT) D) 1.0

34- When a salt of weak acid and weak base is dissolved in water at 25 °C, the pH
of the resulting solution will: r
A) depend on K, only B) depend on K, only
C) independent on K, and Ky D) none of these
35- At a certain temperature, only 50% HI is dissociated at equilibrium in the
following reaction: ZHI(g) = Ilz(g) & lz(g), the equilibrium constant for this
reaction equals:
A) 0.25 B) 1.0 C)3.0 D) 0.5
36- Which of the following conditions will not favor the completeness of precipitation?
A) very small K, value
B) high initial ion concentrations
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C) Cyclohexane, cyclopentane, cyclohexane, D) None
10- The increasing order of unsaturationis:

A) Alkyne, alkane, alkene; B) Alkane, alkyne, alkene,
C) Alkane, alkene, alkyne, D) None
11- Which of the following alkenes exhibit cis - trans isomerism:
A) CH;CH,CHCH,, B) CH;CHCHCH,Cl,,
C) CH;CHCHCH3;, D) (CH;3),CHCHC(CHj3);
12- The correct order of increasing energy of the following orbitals:
A) S, SP, SP?, SP?, P; B) S,P, SP?, SP?, SP;
C) S, SP’, SP, SP%, P D) S, SP, SP?, SP, P

13- The decreasing order of b.p. of the following alkanes is:
A) Pentane,neopentane, isopentane ;
B) Isopentane, pentane, neopentane ;

C) Pentane, isopentane, neopentane ; D) None
14- The number of isomers of C4Hy is:
A)2, B) 3, C) 4, D) None
15- Ehene and cthyne are examples for:
A) chain isomerism; B) positional isomerism;
C) functional isomerism; D) None
16- The correct order of increasing angle between the hybrid orbitals are:
A) SP?, SP, SP%; B) SP, SP’, SP;
C) SP°, SP?, SP; D) SP, SP?, SP°
17- The correct order of increasing C-H bond length is:
A) SP*-H, SP-H, SP*-II; B) SP*-H, SP*-H, SP-II;
C) SP-H, SP*-H, SP>-H; D) SP-H, SPX-11, SP*-11
18- The reaction of 1- butyne with ethyliodide in sodamide gave:
A) Iodohexane, B) lodohexene,
C) Iodohexyne, D) None
19- The great percent of P- character is in:
A) ethene, B) ethyne, C) Ethane, D) None
20- An organic compound changes the permanganate colour, the compound is:
A) Alkane, B) Isoalkane, C) Cycloalkane, D) Alkene
21-Methylacetate is an isomer of:
A) Formamide ; B) Acetic acid;
C) Formic acid; D) Propionic acid
22- What could be the name of compound that has the general formula RCONH;:
A) Acid, B) Amine, " C)Ester, D) None
23- The reaction of CH;CCCH; with 2H (Ni) gave:
A) cis - butene; B) trans - butene;  C) butanol; D) butane
24- The reaction of propyne with ethyliodide in presence of sod amide gave:
A) Propene; B) iodopropene; C) iodopropane; D) 2- pentyne
25- RSO;R ( R= alkyl ) is called:
A) dialkylthiol, B) dialkylsulphone,
C) dialkylsulphate, D) dialkylsulphide

I[ Please turn over for the rest of questions J
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Answer the following questions:
Section A; Organic Chemistry (25 Marks)
Qi- Shade the correct answer A,B.C or D (1 Mark each)
1- Lewis structure is the diagram that shows:
A) Sigma bond between atoms, ~ B) Pi bond between atoms,
C) Triple bond between atoms, D) None.
2- Reaction of 2- butyne using Landlers catalyst gave:
A) Bromopropane, B) Bromopropene,
C) 2- Bromopropene, D) None
3- The IUPAC name of (CH3), CCH(CI,),C(CHi;)CHCH,OH:
A) 3,7-dimethylocta-2,7-diene-1-ol,
B) 2,6-dimethylocta-2,6-diene-8-ol,
C) 3,7-dimethylocta-2,6-diene-1-ol
D) 2,6-dimethylocta-3,7-diene-8-ol
4- Ozonolysis of an alkene gave acetaldehyde and 2- butanone so, the alkene is :

A) 1- Butene, B) 2- Butene,
C) 2- Methyl -2- butene, D) None
5- Which of the following compounds is relatively acidic:
A) CH;CHCH, B) C;Hy,
C) CH3CCH, D) C:H;
6- Reaction of cyclopentene with alkaline KMnO, gave:
A) Cyclopentene, B) Cyclopentanol,
C) Cyclopentanone, D) None

7- The aromatic ring of the following is:

A) Cyclohexane, B) €yclohexene,
C) 1,4- Cyclohexadiene, D) None

8- Allyl alcohol is:
A) CH; (CH3),0H, B) CHCCH,;OH,
C) CH;CHCHOH, D) None

9- The order of increasing b.p.of cycloalkanes is:
A) Cycloheptane, cyclopentane, cyclohexane
B) Cyclopentane, cyclohexane, cycloheptane
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C) increasing the temperature
D) concentration of common ion that considerably exceeds that of the target ion

37- In the Bronsted—Lowry definition of acids and bases, a base ......

A) is a proton donor. B) is a proton acceptor
C) is an electron donor D) breaks stable hydrogen bonds

38- The boiling point of chloroform was raised by 0.323°C when 1.0286 g of a
substance was dissolved in 70 g of it. Given that, K}, for chloroform is 3.9 °C
/mol, the molecular weight of this substance is
A) 177.4 g/mol B) 277.4 g/mol

C) 188.3 g/mol D) 388.4 g/mol

39- Consider the equilibrium: 2H)) + S¢) = ;S + Iz which of the following

relations is correct?

A) K= [S] [HI]*/ [H:S] [La] B) K. = [HI]* / [H:S] [S]
C) K. = [HI]* / [HS] [L] D) K. = [HS] / [H1}*
40- K,p of AgCl is 2.8 x 10" at 25°C. Its solubility in 1.0 M AgNO; will be:
A) 2.8 x 10” mole/liter B) 2.8 x 10" mole/liter
C) 3.2 x 10 mole/liter D) 3.2 x 10" mole/liter

03: Answer (T) for True sentences Or () for False sentences: (1 Mark for each)

41- Raising t.he temperature of an exothermic reaction shifts the equilibrium to the
right side.

42- Solubility increases with an increase in temperature if the solution process is
endothermic.

43- In the equilibrium: Hz(g) e+ Iz(g) = ZHI(g) (Al =+53 kJ mol"), both K, and K,
have the same value. ;

44- The vapor pressure of diluted aqueous sucrose solution is higher than that of

pure water.

45- The pOH of a 0.10 M solution of barium hydroxide is lower than that of 0.10 M
NaOH solution.
46- If the reaction quotient (Q) is less than K., then the reverse reaction must occur

to reach equilibrium.
47- Group Il and group 1V sulfides can be precipitated in alkaline medium.

48- A solution consists of 0.1 M of each NH4Cl and NH,OH resist changes in its pH
value when limited amounts of strong acid or strong base are added to it.

49- The solubility of calcium oxalate increases as the pIl is lowered.

50- The pH of CH3COONa solution is given by: pH = Y, pKy - %2 pK, - %2 log o enlte

Examiners: Prof. Ali A. Abdel-Hafez, Prof. Ragaa Ahmed, Prof. Bahaa M. Abu-
Zied, Dr. Ahmed A. Omar, Dr. Soliman A. Soliman
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Section (B): Analytical Chemistry
Q2. Shade the correct answer; A, B, C or D; (1 Mark cach)

26- In a reversible chemical reaction at equilibrium, if the concentration of any one
of the reactants is halved at the same temperature, then the equilibrium

constant will .....
A) also be doubled B) be halved
C) remain the same D) become one-fourth
27- Given that K, of CH;COOH = 1.8 x 105 and K,y = 1 % 10", the pOH of a 1.00 M
CH3COONa,) equals:
A)7.0 B) 4.63 @) 957 D) 11.00

28- Increasing the volume on the equilibria, HzSg) + Ly & 2 HI  + S, at

| constant temperature:
‘ A) shifts the equilibria to the right direction
B) increases HzS concentration
C) shifts the equilibria to the left direction
D) has no effect
29- The concentration of dihydrogen phosphate jon in 1 M H;PO; solution is:
(K =7.1x107, K2 =6.3 % 103, Koy = 4.3 x 107
A)0.50 M~ B) 2.00 M C) 0.084 M D) 1.00 M
30- The pH of a 1.00 M H;SO04(q) equals:
(Ku = 1x10%, Kz = L1 x 10%)
A)7.0 B) 4.63 GO, D) 0.00
31- In which of the following aqueous solutions will the molar solubility of
Mg(OH); (Kyp = 1.8 x 10"") be greatest? (Ky, of NH,OH = 1.8 x 10% and K, = 1

x 10
A) 1.00 M NH; B) 1.00 M NH; - 1.00 M NIHLCI
C) 1.00 M NH,C1 D) 1.00 M NaOH
32- Which of the following is a colligative property of a dilute urea solution?
A) boiling point depression B) vapor pressurc elevation
C) freezing point elevation D) osmotic pressure
33- For the reaction: CO(g) = Clz(g) = COClz(g), the value of K /K is equal to:
~ A) (RTY B) RT C) V/(RT) D) 1.0

34- When a salt of weak acid and weak base is dissolved in water at 25 °C, the pH
of the resulting solution will: :
A) depend on K, only r B) depend on K, only
C) independent on K, and K, D) none of these
35- At a certain temperature, only 50% HI is dissociated at equilibrium in the
following reaction: Zl-ll(g) ] I[z(g) + [1@), the equilibrium constant for this
reaction equals:
A) 0.25 B) 1.0 C) 3.0 D) 0.5
36- Which of the following conditions will not favor the completeness of precipitation?
A) very small Kq, value
B) high initial ion concentrations

l7 Please turn over_for the rest of questions




C) Cyclohexane, cyclopentane, cyclohexane, D) None
10- The increasing order of unsaturationis:

A) Alkyne, alkane, alkene; B) Alkane, alkyne, alkene,
C) Alkane, alkene, alkyne, D) None
11- Which of the following alkenes exhibit cis - trans isomerism:
A) CH;CH,CHCH, B) CH;CHCHCH,CL,
C) CH;CHCHCH3, D) (CH;), CHCHC(CH;),
12- The correct order of increasing energy of the following orbitals:
A) S, SP, SP?, SP%, P; B) S,P, SP?, SP°, SP;
C) S, SP%, P, SP%, P D) S, SP°, SP?, SP, P

13- The decreasing order of b.p. of the following alkanes is:
A) Pentane,neopentane, isopentane ;
B) Isopentane, pentane, neopentane ;

C) Pentane, isopentane, neopentane ; D) None
14- The number of isomers of C;Hg is:
A)2, B) 3, C) 4, D) None
15- Ehene and ethyne are examples for:
A) chain isomerism; B) positional isomerism;
C) functional isomerism; D) None
16- The correet order of increasing angle between the hybrid orbitals are:
A) SP?, SP, SP?; B) SP%, SP°, SP;
C) SP°, SP%, SP; D) SP, SP%, SP*
17- The correct order of increasing C-I bond length is:
A) SP*-H, SP-H, SP*-II; B) SP’-H, SP*-H, SP-H;
C) SP-H, SP*-H, SP>-H; D) SP-H, SP2-H, SP*-IT
18- The reaction of 1- butyne with ethyliodide in sodamide gave:
A) Iodohexane, B) lodohexene,
C) Iodohexyne, D) None
19- The great percent of P- character is in:
A) ethene, B) ethyne, C) Ethane, D) None
20- An organic compound changes the permanganate colour, the compound is:
A) Alkane,, B) Isoalkane, C) Cycloalkane, D) Alkene
21-Methylacetate is an isomer of:
A) Formamide ; B) Acetic acid;
C) Formic acid; D) Propionic acid
22- What could be the name of compound that has the general formula RCONH;:
A) Acid, B) Amine, " (C)Ester, D)None
23- The reaction of CH;CCCH; with 2H (Ni) gave:
A) cis - butene; B) trans - butene; C) butanol; D) butane
24- The reaction of propyne with cthyliodide in presence of sod amide gave:
A) Propene; B) iodopropene; C) iodopropane; D) 2- pentyne
25- RSO;R ( R= alkyl ) is called:
A) dialkylthiol, B) dialkylsulphone,
C) dialkylsulphate, : D) dialkylsulphide
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Answer the following questions:
Section A; Organic Chemist 25 Marks

Q1- Shade the correct answer A,B,C or D (1 Mark each
1- Lewis structure is the diagram that shows:
A) Sigma bond between atoms, B) Pi bond between atoms,
C) Triple bond between atoms, D) None.
2- Reaction of 2- butyne using Landlers catalyst gave:
A) Bromopropane, B) Bromopropenc,
C) 2- Bromopropene, D) None
3- The IUPAC name of (CH3),CCH(CIL),C(Cll;)CHCH,OH:
A) 3,7-dimethylocta-2,7-diene-1-ol,
B) 2,6-dimethylocta-2,6-diene-8-ol,
C) 3,7-dimethylocta-2,6-diene-1-ol
D) 2,6-dimethylocta-3,7-diene-8-o0l
4- Ozonolysis of an alkene gave acetaldehyde and 2- butanone so, the alkene is :

A) 1- Butcne, B) 2- Butene,
C) 2- Methyl -2- butene, D) None
5. Which of the following compounds is relatively acidic:
A) CH;CHCH, B) C;H4,
C) CH3CCH, D) C;H;
6- Reaction of cyclopentene with alkaline KMnO, gave:
A) Cyclopentene, B) Cyclopentanol,
C) Cyclopentanone, D) None

7- The aromatic ring of the following is:

A) Cyclohexane, B) Cyclohexene,
C) 1,4- Cyclohexadiene, D) None

8- Allyl alcohol is:
A) CH; (CH;);0H, B) CHCCH,;OH,
C) CH;CHCHOH, D) None

9- The order of increasing b.p.of cycloalkanes is:
A) Cycloheptane, cyclopentane, cyclohexane
B) Cyclopentane, cyclohexane, cycloheptane
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(31) In the P-V isotherms of COy, it is possible to liquefy CO; upon pressure increase
atS0:%€.

(32) Dieterici equation for one mole of gas expressed as: P(V-b) = RT e,

(33) Boyle’s temperature of a gas is the temperature at which the minimum in the
Z-P curve vanishes and the curve remains horizontal.

(34) If zinc and aluminium electrodes co-exist in an electrochemical cell,
aluminium will act as cathode and zinc will act as an anode.

(35) Copper sulfate can be stored in aluminium bottles.

(36) Gas adsorption can be used in measuring the surface area of solids and for
removing coloring matter from various other types of solutions.

(37) Association colloids comprise two regions of oppesing solution affinitics within
the same molecule.

(38) In the Cu|Cu®||Au’"|Au cell, electrons flow from gold electrode through the
wire to the copper electrode.

(39) The Freundlich adsorption equation is applicable only at low pressures.
(40) Tyndall effect can visually distinguish a colloidal sol from a true solution.
(41) The formal charge of N atom in NO; ion =+1

(42) In an antibonding molecular orbital, the nuclei are attracted to an
accumulation of electron density outside the internuclear region.

(43) The geometrical shape of SO; molecule is T-shaped

(44) The B, molecule has diamagnetic properties.

(45) For the fourth spectral emission line in Pfund series for H-atom; n,=9
(46) The bond angle in NH; molecule is smaller than that in H,0.

(47) The H,CO molecule has 3 resonating structures.

(48) Ne; molecule does not exist.

(49) The hybridization of C in CO; molecule is sp“

(50) The emission spectra consist of a series of dark lines superimposed on
continuous spectrum of the light source

(Atomic weights: C=i2; CI=35.5; H=1; N=14, 0 =16; § = 32)

the

(Atomic numbers: H=1, B=5,C=6, N=7, 0=8, F=9, Ne=10, S=16 and C1=17)

(Standard electrode potentials: EUCu e =T034V; E In izt =—0.76 V;

2 o . ‘0 L
bAu/Au34-—-+1.50V,EAI/Ati+ -1.66V)

Examiners: Prof. Bahaa M. Abu-Zied, Dr. Soliman A. Soliman
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(11) The splitting of a spectral line into several components in the presence of a static
magnetic field is called .....ooooveiieeeennee effect.
(A) Compton (B) Photoelectric (C) Zeeman (D) Bohr

(12) The bond in HF molecule is o.veerverriernenns
(A) ionie (B) non-polar covalent (C) polar covalent (D) dative |
(3) o deduced that “it is not possible to determine with accuracy both the
position and the velocity of an electron at the same time”
(A) Heisenberg (B) de Broglie (C) Plank (D) Pauli
(14) The magnetic quantum number (my) describes the orbital’s .......ocoovreeninn
(A) size (B) shape (C) energy (D) orientation in the space
(15) The NO;7 ™ ion has ....ovnneee resonating structures.
(A)0 ®B)1 ©)2 ®m3
(16) The number of nonbonding electron pairs on Cl atom in CIF; molecule = .........
(A)1 B)2 )3 D)4
(17) The molecular geometry of CIF; molecule is ............
(A) trigonal planar (B) trigonalpyramidal (C) tetrahedral (D) T-shaped

(18) The bond order in the C; molecule = .oooueeenn
A1 B)2 3 D)4
(19) The total number of electron pairs on the S atom in the SF,; molecule = .cooeeeeenennn
(A)3 B)4 )5 D)6
(20) The geometrical shape of SKy molecule is c.ovevenees

(A) square planar  (B) trigonal bipyramidal (C) seesaw (D) tetrahedral

(21) The highest energy electrons in the N, molccule occupy the oveeieiees orbital.

(A)o (B) o* (9K . (D) n*
(22) The electron domain geometry of NO; ion is ...... S *
(A) tetrahedral (B) trigonal planar
(C) trigonal bipyramidal (D) linear
(23) Molecules with trigonal bipyramidal geometry have ............ Hybrid orbitals
(A) sp’ ®) sp’ (©) sp’d (D) sp’d’
(24) The formal charge of S atom in SOz molecule = .....ccovvennet
A)-1 ®B) +1 C€)-2 D) +2
(25) The bond order in the Q," ion is ..... .
(A) 1 B)1.5 : ©)2 D) 2.5

Q2: Answer (T) for rue sentences or (F) for False sentences: (One mark for cach)

(26) At atmospheric pressure > 1 atm, water boils at temperatures < 100 °C.

(27) The average Kinetic energy of the gas molecules is inversely proportional to
absolute temperature.

(28) The viscosity of a liquid decreases with an increase in the temperature.
(29) The Van der Waal’s constants “2” and “b” are different for different gascs.

(30) True solids are anisotropic substances while amorphous solids are isotropic ones.

Please turn over for the rest of questionsj
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Q1: Choose the correct answer A, B, C, or D in the following sentences: (One
mark for each)

(1) The density of a gas is 3.48 g/L. at STP, what is its molecular mass? (R = 0.0821 L
atm mol” K™)

(A) 44.606 g/mole (B) 77.998 g/mole
(C) 32.055 g/mole (D) 147.112 g/mole
(2) A sol is prepared by adding Fe(NOj3); solution to an excess of NH,OH solution.
The charge likely to develop on colloidal particles is ........
(A) positive (B) negative (C) both charges (D) no charge

(3) For a gas, which pairs of variables are inversely proportional to each other if all
other conditions remain constant)?

AP, T - ®)V,T )P,V D) n, V
(4) The order of diffusion of NH;, SO,, Cl,, and CO; gases is:

(A) NH; > SO, > CL, > CO, (B) NH; > CO,> SO, > Cl,

(C) Cly > SO, > CO, > NH; (D) None of these

(5) Which of the following liquids has the highest viscosity?

(A) Water (B) Ethyl alcohol (C) Acctone (D) Glycerin
(6) Select the correct cell reaction of the cell: Cu(s) | Cu“(aq) || Ag*(aq) | Ag(s)

(A) 2Ag, + Cuy — Cu™ | +2Ag" 0

(B) Cuy, +2Ag" ) — Cu™' ) +2Ag,

() ZA’ff’ & Cu“(“ﬂ) — Cugy +2Ag" o)

(D) Cu +2Ag (ag) — 2Ag¢ + Cuyy

(aq)

(7) The potential of the cell made up of Zn/Zn* (0.25 M) and Cu/Cu*'(0.25 M) at 25

SCHN T

(A) 139V B)2.09V (©) 110V (D) 1.49
(8) Water vapor can be absorbed by ........ =

(A) silica (B) alumina

(C) charcoal (D) anhydrous calcium chloride
(9) The dialysis process can be accelerated by:

(A) applying a magnetic field (B) temperature lowering

(C) irradiation with infrared light (D) applying an electric field
(10) The compressibility factor for a real gas at high pressure is .......

(A) 1.0 (B) 1 + (Pb/RT)

(C) 1 - (Pb/RT) (D) 1 + (RT/Pb)

Please turn over for the rest of questions !
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6- Which of the following is true about macrophages?
a) Express CD4
b) Only involved in adaptive immunity
¢) Play important role in killing virus infected cells by secreting granzymes.
d) Settle mainly in the tissue.

17- Non-immunogenic antigen that can be covalently linked to a carrier protein to make it

an immunogenic molecule is termed:
a) Adjuvant
b) Carrier
¢) Hapten
d) Superantigen
18- Which cells utilize reactive oxygen species and lysosomal enzymes to Kill pathogens?
a) Cytotoxic T cells
b) Macrophages
¢) Natural killer (NK) cells
d) Thl cells
19- C3b is able to bind on a microbe that will make it more attractive for phagocytosis.
This process is
a) Agglutination
b) Complement activation
¢) Neutralization
d) Opsonization
20- Which is an effector cell involved in ADCC of viral infected cells?
a) B cells
b) Helper T cells
¢) Natural killer cells
d) Regulatory T cells
IT) Put (T) true or (F) false for the following statement (1 mark x 20):

21 | Fusion between a plasma cell and a tumor cell creates a Myeloma

22 | The membrane attack complex in the complement pathway consists of C5a, 6, 7, 8, 9

23 | T cells can only see and respond to antigens associated with MHC molecules on
antigen presenting cells

24 | Movement of cells toward objects in response to chemical agents called opsonization

25 | NK cells play a similar role of cytotoxic T.cells but unlike Tc cells its action is
not restricted by MHC -

26 | B cells mature in the Thymus while T cells mature in the bone marrow and gut
associated lymphoid tissue (GALT).

27 | Magic bullet" therapy is done by using monoclonal antibodies to tumour specific
antigens alone or after coupling to cytotoxic agents

28 | Penicillin, anesthetics and insect venom are associated with Type I hypersensitivity

29 | In type III hypersensitivity, Neutrophils are attracted by C5a and bind immune
complexes by their Fe receptors and release lysosomal enzyme causing tissue damage

30 | Cilia of the epithelia lining respiratory tract passages remove trapped microbes is
a type of the chemical barrier

i




GOOD LUCK

-

31 | NK express Fas-L to interact with Fas on target cell inducing apoptosis

32 | T cell receptor is composed of a dimer of alpha () and beta (B) chains which is non -
covalently associated with CD3 complex.

33 | Adjuvants boost the immune response when an Ag has low immunogenicity

34 | Bacteria are cleared from the blood stream mainly by spleen.

35 | TNFo is An example of a cytokine produced by activated macrophages with a major me |
role in the innate immune response. B J

36 | The sequelae associated with exposure to superantigen is due to release of large
amount of Antibodies.

37 | Once B cells leave the bone marrow they are completely immature.

38 | Substances that enhance the immunogenicity of molecules without altering their
composition are termed Carriers. o

39 | Activated Th17 secrete I1-7 that recruits neutrophils and induce inflammation

40 | Cell mediated immunity is mediated by cells e.g. T lymphocytes and NK cells

41 | Secondary (peripheral) lymphoid organs include bone marrow and thymus.

42 | Paratope is the part of the antibody that binds the epitope ﬁ

43 | Treg function is suppression of immune response of autologous lymphocytes and =
regulate immune response.

44 | CD4 T helper cells represents 35% of T cells in blood.

45 | Monoclonal antibodies can be used for identification of antigens on cells and microbes

46 | Classical pathway of the complement activates proteases associated with MBL that
cleave C2 and C4 components of complement

47 | Delayed hypersensitivity cannot be passively transferred from one to another by
serum, but can be transferred by T-Iymphocytes |

48 | Th 17 cells secrete— IL-10 and transforming growth factor (TGF)-p l

49 | Phagocytic cells include macrophages, monocytes, NK, dendritic cells and |
neutrophils '

50 | Myeloid cells include monocytes, macrophages, neutrophils, basophils, eosinophils i



8-Which of the following is a Recombinant vaccine?
a) Hepatitis B vaccine
b) Hib vaccine
¢) Var vaccine
d)DPT vaccine
9- All the given vaccines are attenuated or inactivated whole pathogen except...............
a) Salk
b) Sabin
¢) Hepatitis A
d) Tetanus
10- The CD4 + T cell subset responsible for Inmune response against tumors and
intracellular infections is:
a) THI cells
b) TH2 cells
¢) TH17 cells
d) T cytotoxic cells
11- CD40 Ligand (CD154) is expressed by which of the following?
a) Bcells
b) Dendritic cells
¢) Resting T cells
d) Activated T cells
12-A Delayed hypersensitivity reaction is characterized by:
a) An infiltrate composed of helper T cells and macrophages
b) An infiltrate composed of neutrophils
¢) Edema without a cellular infiltrate

d) An infiltrate composed of eosinophils
13-Naturally acquired active immunity would be most likely acquired through which of the
following processes?

a) Vaccination

b) Drinking colostrum

¢) Natural birth

d) Infection with disease causing organism followed by recovery
14-Passively acquired immunity: s

a) Involves active generation of antibodies by the individual

b) Does not depend on the type or amount of immunoglobulin

¢) Of long duration

d) May be brought about by the administration of preformed antibodies
15-Tissue injury in cytotoxic hypersensitivity reaction is initiated by

a) Ab interfering with the functioning of biologically active substance

b) Antigen reacting with cell bound Antibody

¢) Ab reacting with cell bound Ag

d) Formation of Ag-Ab complex
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I) Choose correct answer (1mark x 30)

1- Natural Killer cells assess whether other cells are abnormal by detecting types and levels

of surface associated:
a) MHC-I
b) Non self -molecules
c¢) Pathogen-associated molecular patterns
1) Pattern recognition receptors

2- An example of a cytokine produced by activated macrophages with a major role in the

innate immune response is:
a) IL-17
b) IL-2
c) IL-4
d) TNFa

3- During type I hypersensitivity reaction, the mast cell are
a) destroyed :
b) activated
¢) degranulated
d) lysed

4- The principle difference between cytotoxic (type IT) and immune complex (type III)

hypersensitivity is:
a) The participation of T cells
b) The participation of complement
¢) The class of antibody
d) Whether the antibody reacts with the antigen on the cell or react with the antigen before it.

interacts with the cell.

5- A complement component which is strongly chemotactic for neutrophils is:
a) = C3
b): C3b
¢) (Cia
d) €5b X

6- The complement pathway initiated by spontaneous hydrolysis of C3 to generate C3b is

termed:
a) Classical pathway
b) Alternative pathway
¢) Lectin pathway
d) Immune complex pathway

7- Sequelae associated with exposure to super-antigen is due to release of large amount of:
a) Cytokines by T cell
b) Cytokines by B cell
¢) Cytokines by macrophage cell
d) Antibodies




