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تعليمات مهمة:

يجب الحضور إلى قاعة الامتحان قبل عشر دقائق على الأقل من بدء  	–
زمن الامتحان.

يجب إحضار أصل ما يثبت الهوية وإبرازها للعاملين بالامتحانات. 	–

للذكور(  الكمة  أو  والمصر  البيضاء  )الدشداشة  بالزي  الالتزام  يجب  	–
غير  من  الدارسون  ذلك  من  ويستثنى   ، للطالبات  المدرسي  والزي 
العمانيين بشرط الالتزام بالذوق العام ، ويمنع على جميع المتقدمات 

ارتداء النقاب داخل المركز وقاعات الامتحان.

يحظر على الممتحنين اصطحاب الهواتف النقالة وأجهزة النداء الآلي  	–
الذكية  الرقمية  والساعات  الشخصية  والحواسيب  التصوير  وآلات 
والآلات الحاسبة ذات الصفة التخزينية والمجلات والصحف والكتب 
الدراسيـة والدفاتر والمذكرات والحقائب اليدوية والآلات الحادة أو 

الأسلحة أياً كان نوعها وأي شـيء له علاقة بالامتحان.

طوال  المركز  داخل  التفتيش  الامتثال لإجراءات  الممتحن  يجب على  	–
أيام الامتحان.

بغلاف  مغلفاً  امتحانه ،  دفتر  استلام  من  التأكد  الممتحن  يجب على  	–
بلاستيكي شفاف وغير ممزق ، وهو مسؤول عنه حتى يسلمه لمراقبي 

اللجنة بعد الانتهاء من الإجابة.

في  وما  العام  التعليم  دبلوم  امتحانات  إدارة  بضوابط  الالتزام  يجب  	–
والإجراءات  للتدابير  تعرضك  الضوابط  لهذه  مخالفة  وأية  مستواه 

والعقوبات المنصوص عليها بالقرار الوزاري رقم 588 / 2015.

يقوم المتقدم بالإجابة عن أسئلة الامتحان المقالية بقلم الحبر )الأزرق  	–
أو الأسود(.

يقوم المتقدم بالإجابة عن أسئلة الاختيار من متعدد بتظليل 	– 
 ( وفق النموذج الآتي: الشكل ) 

عاصمــة سلطنة عمــــان هي: س –	
 الدوحة  القاهرة	 	
 أبوظبي  مسقط	 		

 ( باستخدام القلم الرصاص وعند يتم تظليل الشكل )   ملاحظة:	
الخطأ، امسح بعناية لإجراء التغيير. 	

         غير صحيح  صحيح 

امتحان دبلوم التعليم العام للمدارس الخاصة )ثنائية اللغة(
الفصل الدراسي الأول - الدور الأول  

للعام الدراسي 1447/1446 هـ - 2024 / 2025 م

 المادة: الكيمياء.  تنبيه:	
 الأسئلة في ) 16 ( صفحة. 	

 زمن الإجابة: ثلاث ساعات.
 الإجابة في الورقة نفسها.
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Question 1: Multiple Choice Items� (14 marks)

There are 14 multiple-choice items worth one mark each. 
Shade in the bubble (   ) next to the correct answer for each of the following items.

1)	 Which of the following statements is correct about an acidic buffer solution?

	 It resists changes in the pH in alkaline regions.

	  Its pH does not depend on the ratio of [HA] / [A–].

	  It is a mixture of a weak acid and its conjugate base.

	  An example of an acidic buffer solution is NH3 with ammonium chloride.

2)	 Consider the following reaction and statements for the forward reaction:

HCO3
– (aq) + H2PO4

– (aq)  HPO4
2– (aq) + H2CO3 (aq)

I.	 HCO3
–    is an acid and H2CO3 its conjugate base. 

II.	 HCO3
–   is a base and H2CO3  its conjugate acid.

III.	 H2PO4
–  is an acid and HPO4

2– its conjugate base.

IV.	 H2PO4
–  is a base and HPO4

2– its conjugate acid

Which statements are correct?

	 I and III			   	 I and IV

	 II and III			   	 II and IV 

3)	 What is the solubility product Ksp in mol3 dm–9 for a saturated solution of calcium 
hydroxide Ca(OH)2  that contains [OH–]= 4.47 × 10–2 mol dm–3  ?

	 1.23 × 10–3			   	 2.05 × 10–3 

	 4.46 × 10–5			   	 8.97 × 10–5 

4)	 Which of the following solutions will not affect the solubility of Iron(II) carbonate 
(FeCO3)? 

	 MgCO3(aq)			   	 NaCl(aq) 

	 K2CO3(aq)			   	 FeCl2(aq) 
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Question 1 continued

5)	 Which of the following terms describes the combining of two half-cells?

	 Electrodes                                                	 	 Electrolytic cell

	 Salt bridge			   	 Voltage cell

6)	 Which one of the following is the value of an electrode potential for a half cell   
containing Ag(s)/Ag+(aq) at 298 K and a concentration of 0.050 mol dm-3 of Ag+(aq) 
ions?

	 0.27 V			   	 0.72 V

	 0.80 V			   	 0.88 V

7)	 Which of the following options is correct about an electrochemical cell consisting of a 
Mn2+ / Mn half - cell and a Sn2+ / Sn half – cell?

Positive electrode  Cell voltage 

Sn –1.04

Sn +1.04

Mn –1.32

Mn +1.32

8)	 Which of the following reactions is feasible?

	 Cu(s) + Zn2+(aq)	    Cu2+(aq) + Zn(s) 

	 Pb(s) + Sn2+(aq)	     Pb2+(aq) + Sn(s)

	 Sn(s) + Mg2+(aq)	     Sn2+(aq) + Mg(s)

	 Fe(s) + Cu2+(aq)	     Fe2+(aq) + Cu(s)
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Question 1 continued

9)	 Which of the following statements is not correct about the first electron affinity (EA1)?

	 It is generally exothermic. 

	 It will be more exothermic by increasing the nuclear charge.

	 It will be more exothermic going from chlorine to bromine to iodine.

	  It will be less exothermic by increasing the number of electron shells.

10)	 Which of the following equations below represents the atomization for potassium? 

	 K(s)     K(g) 			   	 K+(g)    K+(aq) 

	 K(g)     K+(g) + e–		 	 K(s)     K+(aq) + e– 

11)	 Using the data in the table below . What is the enthalpy change of solution of calcium 
bromide (CaBr2) in kJ mol–1? 

Enthalpy change (∆H) Value/ kJ mol–1

Lattice energy of CaBr2 – 2176

Enthalpy change of hydration of Ca2+ – 1577

Enthalpy change of hydration of Br– – 336

	 – 73                                             	 	 – 263

	 – 4089                                         	 	 – 4425

12)	 Which of the following statements is not correct about benzene? 

	 It has a planar shape.	

	 It has a delocalized π system.

	 The bond angles in benzene are 120o.	

	 The carbon atoms in benzene are sp3 hybridized.
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Question 1 continued

13)	 Which product is formed when phenol reacts with excess bromine water (Br2(aq))?

14)	 Which of the following is the correct order of increasing acidity? 

	 CH3CH2OH < H2O < C6H5OH

	 H2O < CH3CH2OH < C6H5OH

	 C6H5OH < H2O < CH3CH2OH

	 CH3CH2OH < C6H5OH < H2O
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Question 2: Extended responses� (56 marks)

Write your answer for each of the following questions in the space provided. 
Be sure to show all your work, including the correct units where applicable.

15)	 A selection of solutions for buffer mixtures and Ka for the acid are listed below. Use 
them to answer the following questions.

Buffer mixture

Ka for acid / mol dm−3
0.0100 mol dm–3 acid 0.0200 mol dm–3 conjugate 

base

HCOOH HCOO– 1.6 × 10–4

NH4
+ NH3 5.6 × 10–10

HNO2 NO2
– 4.7 × 10–4

C6H5COOH C6H5COO− 6.3 × 10−5

H2SO3 HSO3
– 1.5 × 10−2

H2PO4
− HPO4

2− 6.3 × 10−8

a.	 Define the following terms:

(i)  Conjugate acid-base pair.

[1]

(ii)  Buffer solution. 

[1]
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Question 2 continued

b.	 Which one of the above acids has the highest value of pKa? 

[1]

c.	 Justify by calculating the pH, that C6H5COOH, C6H5COO− mixture is an acidic 
buffer solution.

[2]

d.	 Why can a mixture of methanoic acid HCOOH and sodium methanoate HCOONa  
act as a buffer solution whereas a solution of sodium methanoate HCOONa alone 
will not act as a buffer solution. 

[1]

e.	 The carbon dioxide-hydrogencarbonate ion system is an important buffer in the 
human body.

CO2(aq) + H2O(aq)    H+(aq) + HCO3
−(aq)

State to which direction the position of the equilibrium will shift when the H+ ion 
concentration increases. Explain your answer. 

[2]
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Question 2 continued

16)	 A beaker contains a saturated solution of lead (II) chloride and a solid lead (II) chloride 
both are in an equilibrium. ( Ksp for PbCl2 = 1.6 × 10−5 mol3 dm−9).

a.	 Write equilibrium expressions for the solubility products for (PbCl2). 

[1]

b.	 Calculate the solubility in mol dm−3 of (PbCl2). 

[1]

c.	 Calculate the solubility in mol dm−3 of (PbCl2) when 0.0500 mol dm−3 of sodium 
chloride (NaCl) is added. 

[1]

d.	 Explain the effect of adding (NaCl) to the solubility of (PbCl2). 

[1]
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Question 2 continued

17)	 The following table shows values of E  for half cells represented by virtual symbols.

Use them to answer the following questions:

Half cells E / V

X2+(aq) / X(s) + 0.35

Y2+(aq) / Y(s) – 0.26

Z2+(aq) / Z(s) + 0.79

M2+(aq) / M(s) – 0.80

L2+(aq) / L(s) – 0.18

a.	 Define the term standard electrode potential. 

[1]

b.	 State two conditions used to measure the standard electrode potential. 

[2]

c.	 Which metal ion is the strongest oxidizing agent? 

[1]

d.	 Which metal has the highest tendency to lose its electrons? 

[1]
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Question 2 continued

e.	 What is the direction of electrons flow for the two half cells Y2+(aq) /Y(s) and  
 X2+ (aq) /X(s). Write the final reaction equation. 

[2]

18)	 Study the following cells that show the electrolysis of some electrolytes under 
standard conditions, to answer the questions below.

a.	 For cell A: 

(i)  What substance is formed at the anode?           

[1]

(ii)  Write a half-equation for the reaction occurring at the cathode.           

[1]

−+ −+
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Question 2 continued

b.	 For cell B:

(i)  Write a half-equation for the reaction occurring at the cathode?

[1]

(ii)  If we use diluted aqueous solution of potassium chloride, what substance(s) 
are formed at the anode during the electrolysis?

[1]

Explain your answer.

[1]

19)	 Study the following electrolysis cell under standard conditions. Then answer the 
questions:

electrodes

+ −

Aqueous
silver nitrate

Current of
0.30 A

a.	 Write the equation that describe the relationship between the Faraday constant 
and the Avogadro constant. 

[1]
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Question 2 continued

b.	 What is the type of reaction that occurs at the anode? 

[1]

c.	 In which electrode will the silver be formed? 

[1]

d.	 Calculate the quantity of charge that passed during 75 minutes of electrolysis

[1]

e.	 Calculate the mass of the silver formed. 

	 (F = 96500 C mol– )

[3]
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Question 2 continued

20)	 The Born–Haber cycle below can be used to determine the lattice energy of calcium 
oxide, CaO.

a.	 Define the term lattice energy. 

[1]

b.	 What are the two properties of ions that affect the numerical magnitude of lattice 
energy? 

[2]
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c.	 Identify the enthalpy changes labelled (A) and (B) in the cycle: 

(A): [1]

(B): [1]

d.	 Calculate the lattice energy for calcium oxide. 

[1]

e.	 Explain why the lattice energy of calcium oxide is greater than the lattice energy 
of lithium fluoride.

[1]

21)	 The energy cycle below shows the enthalpy changes when magnesium chloride is 
dissolved in water:

a.	 Define the term standard enthalpy change of hydration. 

[1]
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Question 2 continued

b.	 From the energy cycle for magnesium chloride: 

(i)  Identify species (A) in the cycle, including its physical state.

[1]

(ii)  Identify the enthalpy change labelled by the number (1) in the cycle.           

[1]

(iii) Calculate the enthalpy of hydration for the chloride ion given that:

Enthalpy change Value/ kJ mol–1

∆Hθ
latt[MgCl2] –2592

∆Hθ
sol[MgCl2] –55

∆Hθ
hyd [Mg2+] –1920

[1]

c.	 Explain why the enthalpy change of hydration of Mg2+ is more exothermic than 
the enthalpy change of hydration of Ba2+. 

[1]
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22)	 Study the reactions scheme below, to answer the following questions:

a.	 For reaction 1: 

(i)  State the reagent (A).           

[1]

(ii)  Name the compound produced.           

[1]

b.	 For reaction 2: 

(i)  State the reagent (B).           

[1]

(ii)  Name the compound produced.           

[1]
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c.	 For reaction 3: 
Bromobenzene is produced. Which is more reactive?           

	Bromoethane		      Bromobenzene          (Shade your answer)
Explain your answer:

[2]

d.	 For reaction 4: 
Draw the structural formula of organic compound (C).

�

[1]

23)	 Study the reactions sequence below, to answer the following questions:

Compound1 Compound 2

Organic
compound 3

a.	 State the reagents required for reaction 1. 

[2]

b.	 Name compound 1. 

[1]

c.	 Draw and name the organic compound 3 produced in reaction  3. 

[2]

d.	 Explain the acidity of compound 2. 

[1]

[End of the Examination]
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Standard electrde potentals

Electrde reactionElectrde reaction
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