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Question 1:

A- For each of the following molecules, draw lewis structures that have no formal
charges, and then use VSEPR model to predict the geometric shape of the

molecule and type of hybridization of th¢'central atom.

The molecule

.'\)I"s
As is the central atom

Lewis structure

Geometric shape
(name + drawing)

R —

Type of hybridization
of the central atom

HCN

2 P, CRPR x
C is the central atom

OSbCl

central atom

tr)

bist

OPCl;
P 1s the central atom

H,CO
C is the central atom
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C- Which of the following two compounds has a higher solubility in water:
CH,OH or LiCl? Justify your answer.

.....................................................
.............................................................................................................

Question 3:

A- You have a bottle containing concentrated HCI solution that is 37% HCI by

mass. The density of the solution is 1.18 g/ml.

1- What volume of this bottle should be used to prepare 250 ml of 2 M HCl solution?

.................................................................................................................................................................

2- Calculate the molality of the concentrated solution?

..................................................................................................................................................................

.............................................................................................................................................................

B- When HiPO4(aq) is added to 125 ml of a solution of BaCl,, 3.26g of
Bay(POy)y(s) precipitates. What is the molarity of the BaCl, solution. The
equation for the reaction is:

3 BaCly(aq) + 2 HsPO,(aq)---maemmemmmmend Bay(POy)y(s) + 6 HCl(aq)
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B- Which of the following two mrolecules hss a higher polarity: PFs; or BF;?
Justify your answer using lewis structures.

C- Write Lewis structures for these ions: (a) C,7, (b) NO". Show formal charges.

(a) C;* | |
-

|

(b)NO~ | E =‘
| |

|

D- Draw the most acceptable resonance structures for: (a) ClO; ion, (b) FNNN
molecule. Show formal charges.

(a) C1Oj5 ion ;
|
! S — — -
(b) FNNN molecule

Question 2:
A- List the types of intermolecular forces that exist in each of these species:
(a) Benzene (CoHg) oo

...........................................
.................................

B- Which of the following two compounds has a higher boiling point: CH;O0OH or
CH;Br? Justify your answer.

----------------------------------------

...................................

.....................

.....................
.....................................
------------
sea
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B- Which of the following two molecules has a higher polarity: PF; or BF:?
Justify your answer using lewis structures.

C- Write Lewis structures for these ions: (a) O™ (b) NO". Show formal charges.

(a) e l
|
i

(b) NO

D- Draw the most acceptable resonance structures for: (a) CIO; ion, (b) FNNN
molecule. Show formal charges.

(a) ClOs ion |

(b) FNNN molecule

Question 2:

A- List the types of intermolecular forces that exist in each of these species:
(a) Benzene (CgHy)

........................................................................................
...........................

..............................................................................
.................................
--------------------------

B- Which of the following two compounds has a higher boiling point: CH;OH or
CH;Br? Justify your answer.

...................................................................

...................
------------------------
.......

.................
- it Lt L L T
-----------
-----
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ouestion 4 £,
/ 1. Consider the following equilibrium at 395 K:

NHHS(S) = NHjlg) + H,S(e)
Write the equation of Ke and Kp (if found) for the reaction.

RN NN NIt sssna st nasannan
- TEsrrssssamsnannnn
k - saamas -.ou--..--"on--...-.--.un-.n.--."..-...---..u------"o.-.---..u.n---."-oo.ul-...uc

.....................................
-------------------------------------------------------------------------------------------------------------------

B- Consider the equilibrium between molecular oxygen and ozone:
309(g) —= 203(3) AH® = 284 KI/mol

What would be the effect of the following changes on the position of equilibrium:
(a) increasing the pressure on the system

(1) AAAING O2 10 11 Sy S CI ettt et e s et e e e e e eee e

e L I I I T T T YT T

...........................................................................................................................

C- A sample of 20 mL of 0.10 M Ba(NOs), is added to 50 mi of 0.10 M Na,COs.
Given that: K, for Barium carbonate (BaCO;) is 8.1x 107.Will BaCO3
precipitate? Justify your answer by calculations.

..................................................................................................................................................................

..................................................................................................................................................................

..........................................................................................................................
----------------------------------------

....................................................................................................................................
............................
.

--------------------------------------------------------------------------------------------------------------
..............................
.................
.....

.........
--------------------------------------------------------------------------------------------------------
.....................
-----------------
-n

-------
i L DL ST T T SO
---------------
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/puestion 4: :
- Consider the following equilibrium at 395 K:

NH,HS(sy == NHjlg) + HyS(e)
Write the equation of K¢ and Kp (if found) for the reaction.

-------------------------------------------
-------------------------------------------------------------------------------------------------------------------

..................................
--------------------------------------------------------------------------------------------------------------------------------

B- Consider the equilibrium between molecular oxygen and ozone:
30a(g) = 2012} AH® = 784 kI/mol

What would be the effect of the following changes on the position of equilibriums:
(a) increasing the pressure on the system

(b) adding O2 to the L0 OSSR

B e T L T T T T T AP

...........................................................................................................................

C- A sample of 20 mL of 0.10 M Ba(NOs), is added to 50 mL of 0.10 M Na,COs.
Given that: K, for Barium carbonate (BaCO;) is 8.1x 10°.Will BaCO3
precipitate? Justify your answer by calculations.

..................................................................................................................................................................

.................................................................................................................................................................

.........................................................................................................................................................
---------

............................................................................................................................
...................................
nw

% Sam ,“..................-..---c.-".--o..--..-u--.--..-u-.--"-...-.-‘...........

L LD T . T .s - - -
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- esesssssssenus
CEEE T
"waas
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LELE LT T
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e
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/

rxf ¢- Balance the following equations: -

/ 1-

MnOF 17— 3’“‘61 47, inbasic media

mnal equation

Fett 4 nu0T —> Fet + MY in acidic media

| Final equation

HNO; + H,S ------ > NGO +5 + H,O

Final equation

CamScanner - s & saall




e

o [dentify the acid-base conjugate pairs in each of these reactions:

T HCIO + CH.NH, —= CE.NE! + co”

2~ ‘ CO%™ + H,0 — HCO;S + OH"

B- Cdmpare the strengths of the following pairs of acids:
1-HzSO4 and 1‘138804. -
2- I].NO} and I‘INO:

3- H20 and HS.

C- Complete the following sentences:
1. In 2s subshell, 2 denotes the value of ............... S number, and s denote the symbaol of
.............................. number.

2. The ground state electron configuration of Cs represented by noble gas core

SOV —,.-
3. The elements in which the differentiating electron is filled in the f subshells are
BB ccicvismus st A Ak eSS

4. GIOUD ...ccccooommriemesscnecnen. have the highest electron affinity values, while groups
............................ and.........ccorecerennnn-n....nave the lowest electron affinity

.t lau -

5. ..is defined as the energy required to completely separate one mole of
a sohd ionic compound into gaseous ions.

B Tt 1miee o Pl B cmmmmmmeamsmssesmassinin , while the molecular formula of borg
tCHIOTIAE I8.urvreveesermvessnrnssmsersssmsenssssaess s "

7. When the overall enthalpy change in the formation of the solution

means that overall process of solution formation is.. ( ia) 15 negative, this

L .
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A dentify the acid-base conjugate pairs in each o

f these reactions:

;i ICIO + CH.NE, CH.NE! + CO~
2 CO3™ + E.O—= ECO; = 0H"

B- Cdmpare the strengths of the following pairs
1-H1504 and H;SeO;. ‘
2- HNO; and HNO..

3- H20 and H2S.

C- Complete the following sentences:

of acids:

T A e rits = evures ey k4
1. In 2s subshell, 2 denotes the value of ... number, and s denote the ) of
............................... number
< electron onficuration of Cs represented by noble gas core
2. The ground state electron configuration of (5 representzd D] ’
-+ e oo
3. The elements in which the differentiating electron is filled in the f subshells are
4. while groups

- S R is defined as the energy required to completely separate one mole of
a solid ionic compound into gassous ions.
6. The name of PsOs 15.cccceunne e SOOI WP, , while the moleculer formulz of by o

trichloride is............. oS e IR iy, -

When the overall enthalpy change in the formaticn
means that overall process of solution formation is

of the solution (AH....) is negative, this

..............................
..........
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Pa [dentify the acid-base conjugate pairs in each of these reactions:

1- HCIO + CH,NE, —= CH.NE; + Ci0~
o B ' CO:™ + H,0——= HCO; + OH"

B- Cdmpare the strengths of the following pairs of acids:
1-H1804 and H;SeO;. -
2- HNO; and HNO:.

3- H20 and H2S.

C- Complete the following sentences:

1. In 2s subshell, 2 denotes the value of ...coviinnennns number, and s denote the symbol of
................................ wumboer

2. The wround state electron configuration of Cs represented by noble gas core
HG i suavnnsonnsmsmiminmorsassrnes e p VA PR SRS SRS

3. The elements in which the differentiating elecwon is filled in the f subshells are

called...... OO —

&, GFOUD: ......icusassorsosasassssasns have the highest electron affinity values, while groups
s B ey FP— have the lowest electron affinity.
Bl o R is defined as the energy required to completely separate one mole of
a solid ionic compound into gassous ions.
6. The name of PsOg 15 , while the molecular formula of boron
trichloride IS......cocceeimrmarmsnensismesonanivnnnaas g

7. When the overall enthalpy change in the formation of the solution (AH

; AT «in) 15 negative, this
means that overall process of solution formation is X

....................
--------------------------

e i o i bt 1t e
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