
1   

 

Analytical Chemistry 

434 & 452 Chem 2019/2020 

سترشبدية لطالة الفرقة الرابعة بكلية العلوم إسئلة أ  
82/6/8080 :نشر النموذجتبريخ   

نويرالمقرر/ د. عمبد ستبذ أ  
 

Q1. Choose the Correct Answer:  
 

[1]  A solution of a dye absorbs light of wavelength 480 nm, and for this absorption, the extinction 

coefficient (molar absorbitivity) is 18600 dm
3
     mol

–1
 cm

–1
. A sample of the dye of unknown 

concentration is placed in an optical cell of path length 1 cm and the absorbance reading is 

0.18. What is the concentration of the solution? 
 

(A) 2.0 × 10
–8  

mol dm
–3

 

(B) 9.67 × 10
–6 

 mol dm
–3

 

(C) 3.0 × 10
–4 

 mol dm
–3

 

(D) 0.026 mol dm
–3

 

[2]  The wavelength of an absorption is 495 nm. In what part of the electromagnetic spectrum does 

this lie? 
 

(A) Ultraviolet-visible  

(B) Radiowave 

(C) Infrared  

(D) Microwave 

[3] The frequency of a transition is 3.1 × 10
10 

 Hz. What is the energy of this transition? 
 

(A)  2.05 × 10
–23

 kJ   

(B)  2.10 × 10
–44

 kJ   

(C)  2.05 × 10
–23

 J 

(D) 2.10 × 10
–44

 J 

[4] A solution of compound Z absorbs light of wavelength 256 nm, and for this absorption, (log ε = 

3.30). What is the concentration of a solution of Z (in an optical cell of path length 1 cm) that 

gives the absorbance reading is 0.21? 
 

(A) 5.0 × 10
–4 

mol dm
–3 

(B) 0.064  mol dm
–3

 

(C) 2.4 × 10
–3 

 mol dm
–3

 

(D) 1.05 × 10
–4 

 mol dm
–3

 

[5] Consider the titration of 100.0 mL of a 0.050 M solution of Sn
2+

 with a 0.050 M solution of Co
3+

. 

Based on the relevant values of E
o
: 

Co
3+

+ e
-
Co

2+ 
 E° = +1.82 V 

Sn
4+

+ 2e
-
Sn

2+
  E° = +0.15 V 

Predict the voltage at a platinum electrode immersed in the solution, relative to the standard 

hydrogen electrode at addition of 50.0 ml of Co
3+

 solution.  
 

(A) 0.98 V  (B) 0.71 V 

(C) 0.15 V  (D) 1.67 V 

[6] The dichromate ion absorbs light of wavelength close to 500 nm. Based on this information, 

what can you conclude? 
 

(A)  The dichromate ion absorbs outside the visible region  

(B)  The dichromate ion absorbs in the ultraviolet region  

(C)  The dichromate ion absorbs within the visible region  

(D)  Solutions of the dichromate ion are colourless 

[7]  A copper (II) sulfate solution of unknown concentration is placed in a colorimeter and an 

absorbance reading of 0.46 is recorded. Using the same solution cell, a 0.055 Μ solution of 
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copper(II) sulfate gives an absorbance reading of 0.34. What is the concentration of the first 

solution? 

(A) 0.35 mol dm
–3

        (B) 0.041 mol dm
–3

 

(C) 0.074 mol dm
–3

      (D) 8.60×10
–3

 mol dm
–3

  

[8] Electrodes made of pH sensitive glass may be used in the analysis of: 
 

(A)  PCO2    (B)  PO2 (C)  PH    (D) (A) and (C) are correct         (E) None of the above 

 [9]  Derive the units for ε the extinction coefficient given that the Beer-Lambert law states (A = 

εcl) where A is the absorbance (no units), c is the concentration (in mol m
-3

) and l is the 

thickness of the absorbing material (in m). 
 

(A) m mol
-1

  (B) m
3
 mol

-1
 

(C) mol m
-2

   (D) m
2
 mol

-1
 

[10] Which statement is correct?  
(A)  Wavelength is directly proportional to energy.  

(B) Wavenumber is directly proportional to energy.  

(C) Wavenumber is directly proportional to wavelength.  

(D) Wavelength is directly proportional to frequency. 

[11]  Beer’s Law (or the Beer-Lambert Law) is  ....………..  
(A) A linear relationship between the intensity of a UV-Vis absorbance and the concentration of the 

analyte. 

(B) An inverse relationship between the IR stretching frequency and the energy of light.  

(C) Used to calculate the chemical shift (δ) of an NMR resonance relative to that of the 

tetramethylsilane standard. 

(D) Used to derive a molecular formula from the mass-to-charge ratio of an analyte. 
 

[12]  The reaction that occurs in the electrolyte solution of the pCO2 electrode resulting in a change 

in pH is: 
 

(A)  CO2 + H2O              H2CO3                    H
+
 + HCO3

-
 

(B) H
+
 + CO3

--
             H2CO3 

(C) H2CO3             H2O + CO2  

(D) CO2 + H2O             H
+
 + CO3

--
 

[13]  The EMF of the sample cell is determined by which of the following formulas:  
(A) Ecell = Ecathode + Elj - Eanode 

(B) Ecell = Eanode - Elj - Ecathode 

(C) Ecell = Ecathode - Elj - Eanode 

(D) Ecell = Eanode + Elj - Ecathode 

[14]  Mercury covered by a layer of mercurous chloride in contact with saturated potassium 

chloride solution is a description of which of the following types of electrodes? 
 

(A) Sodium  (B) Calcium 

(C) Ag/AgCl  (D) Calomel 

 [15]  In potentiometry, which of the following is considered the standard electrode? 
 

(A) Calcium   (B) Hydrogen  

(C) Potassium   (D) Copper  

[16]  Which one of the following is used both as an internal reference element in potentiometric 

ion-specific electrodes and as an external reference electrode half-cell of constant potential 

required to complete a potentiometric cell? 
 

(A) Calomel   (B) Mercury vapour 

(C) Ag/AgCl   (D) Platinum 

[17] Which of the following conditions are among the requirements for a Nernst equilibrium 

potential to exist for a given charged ion species across a semipermeable membrane, as in an 

ion-selective electrode? 
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(A) The semipermeable membrane must be permeable to many ion species 

(B) A concentration gradient for a given charged ion species must exist across that membrane. 

(C) If a membrane is permeable to two different ion species, then the ion activity of both species 

can be measured. 

(D) The membrane potential across a semipermeable membrane must be constantly changing. 
 

[18] The reference potential of a silver-silver chloride electrode is determined by the:  

(A) Concentration of potassium chloride filling solution. 

(B)  Surface area of the electrode.  

(C) Activity of total anion in the paste covering electrode. 

(D) Concentration of silver in the paste covering electrode. 

[19] The ability of an indicator (working) electrode to respond to a single species of ion and not any 

other is referred to as: 

(A) Sensitivity         (B) Accuracy  

(C) Precision         (D) Selectivity 

[20]  The measurement of the voltage difference between two half-cells immersed in solution is 

referred to as 

(A) Amperometry      (B) Potentiometry  

(C) Turbidimetry      (D) Coulometry 

[21]  According to the Beer-Lambert Law, absorbance is: 
 

(A) Inversely proportional to the concentration. 

(B) Directly proportional to the concentration. 

(C) Directly proportional to the transmittance. 

(D)  Directly proportional to the log of the concentration. 

[22]  Light is passed through a solution with a light path of 2 cm and the absorbance is recorded 

as 0.40. If light is passed through the same solution at the same wavelength and the light path is 

reduced to 1 cm, the absorbance should be: 

(A) 0.80   (B) 0.40  

(C) 0.20    (D) 0.10 

[23] Which of the following wavelengths of light would have the highest radiant energy? 
 

(A)  500 nm   (B)  400 nm 

(C)  300 nm  (D) 200 nm 

[24] A series of 3 coloured glass plates of equal thickness are placed in a light beam. Each sheet 

absorbs one quarter of the light incident upon it. What is the intensity of the light transmitted 

by the third glass plate? 
 

(A) 1.56%  (B) 42.19%  

(C) 56.25%  (D) 75.00% 

[25] A component of a spectrophotometer that isolates radiant energy of a specific wavelength and 

excludes that of other wavelengths is called: 

(A) Energy Source (B) Monochromator 

(C) Detector  (D) Processor 
 

[26] What units of measurement are traditionally applied to radiant energy in the visible portion of 

the electromagnetic spectrum? 

(A) mm   (B) cm 

(C) µm   (D) nm 
 

[27]  Method requiring the measurement of absorbance in the UV region of the electromagnetic 

spectrum require that the sample cuvette be made of: 

(A) Glass       (B) Plastic 

(C) Quartz      (D) None of these 

[28]  A pH meter is an example of: 
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(A) A reference electrode 

(B) An ion-selective electrode 

(C) A gas sensor 

(D) An electrolytic cell 

[29]  In a hydrogen electrode the metal conductor is: 

(A) Silver   (B) Hydrogen 

(C) Iron    (D) Platinum 

 

[30]  A calomel electrode corresponds to: 

(A) I kind   (B) II Kind  

(C) Redox  (D) Ion-Selective  

[31]  A glass electrode corresponds to: 
 

(A) I kind   (B) II Kind  

(C) Redox  (D) Ion-Selective  

 [32]  The electrode that is represented schematically as Au
3+

| Au corresponds to: 

(A) I kind   (B) II Kind  

(C) Redox  (D) Ion-Selective  

 [33]  The electrode that is represented schematically as KCl,AgCl|Ag corresponds to:  

(A) I kind   (B) II Kind  

(C) Redox  (D) Ion-Selective  

[34]  The electrode that is represented schematically as Au|Sn
4+

,Sn
2+

 corresponds to: 

(A) I kind   (B) II Kind  

(C) Redox  (D) Ion-Selective  

[35] Choose the oxidation-reduction electrode through the listed ones whose potential depends on 

the pH of solution:  
 

(E) Pt | Ce
3+

,Ce
4+

   (B) Pt | Fe
2+

,Fe
3+

  

(F) Pt | Mn
2+

,MnO4
–
  (D) Pt | Co

2+
,Co

3+
  

 

[36] For quantitative determination of potassium hydroxide concentration in the solution the 

method of potentiometry titration was used. The equivalence point in this method is 

determined as the rapid change of:  
 

(A) Conductivity            (B)  Cell Potential 

(C) Cell Current             (D) none of these   

[37] FeSO4 solution was titrated with the standard solution of potassium permanganate KMnO4. 

Which electrode through the listed ones can be used as an indicator electrode for the 

potentiometry determining the end point of such titration? 

(A) Silver/silver chloride electrode  

(B) Platinum electrode  

(C) Glass electrode  

(D) Calomel electrode 

[38]  Which electrode through the listed ones can be used as an indicator electrode for the 

potentiometry titration of solution, which contains acetic CH3COOH and hydrochloric HCl 

acids?  

(A) silver electrode  (B) zinc electrode 

(C) glass electrode     (D) platinum electrode 
 

[39] In chromatography, the stationary phase can be ………… supported on a solid. 

(A) Solid or liquid (B) Liquid or gas  (C) Solid only  (D) Liquid only 

[40] In chromatography, which of the following can the mobile phase be made of? 

(A) Solid or liquid (B) Liquid or gas  (C) Gas only  (D) Liquid only 

[41] In Column chromatography, the stationary phase is made of ……… and the mobile phase is 

made of ……… 
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(A) Solid, liquid  (B) Liquid, liquid  (C) Liquid, gas (D) Solid, gas 

[42] In Gas-liquid phase chromatography, the stationary phase is composed of …….. and the 

mobile phase is made of ………. 

(A) Solid, liquid  (B) Liquid, liquid  (C) Liquid, gas (D) Solid, gas 

[43] In Gas-solid adsorption chromatography, the stationary phase is composed of …….. and the 

mobile phase is made of ……….. 

(A) Solid, liquid  (B) Liquid, liquid  (C) Liquid, gas (D) Solid, gas 

[44] In which type of chromatography, the stationary phase held in a narrow tube and the mobile 

phase is forced through it under pressure? 

(A) Column chromatography   (B) Liquid chromatography 

(C) Gas chromatography    (D) None of these 

[45] A new youth drink contains sugar, salt, alcohol and vitamin C. A gas chromatogram could be 

used to determine the …….... 

(A) Alcohol and sugar content only  (B) Concentration of all ingredients in the drink 

(C) Alcohol content only    (D) Alcohol, sugar and vitamin C content only 

[46] The basis of the technique of chromatography for separating components of a mixture is ….... 

(A) The deflection of charged particles in a magnetic field. 

(B) The absorption of infrared radiation by the components. 

(C) The differing movement of particles of different mass in an electric field. 

(D) The interaction of the components with both stationary and mobile phases. 

[47] High performance liquid chromatography (HPLC) cannot be used to …………. 

(A) Separate types of organic pesticides. 

(B) Identify the various pigments from a leaf extract. 

(C) Determine the mercury content of a fish sample. 

(D) determine the caffeine content of coffee samples. 

[48] The type of electrode that represents the potential changes in an ion species that is present in 

the solution in which it is immersed is the ………. electrode. 

(A) Reference  (B) Indicator  (C) Gas sensing  (D) Polymer 

[49]  Analytical techniques used in forensic chemistry should ideally be non-destructive, that is, the 

sample should not be destroyed during the analysis. Which of the following correctly 

identifies a technique as either destructive or non-destructive? 

(A) Atomic absorption spectroscopy   (B) Flame tests 

(C) Colorimetry      (D) Inductively coupled plasma (ICP) 

[50]  In a chromatographic separation, which of the following indices is most appropriate for the 

qualitative identification of a substance? 

(A) Peak Area  (B) Retention time   (C) Chromatogram   (D) Resolution  

[54]  Which of the following techniques would be most useful to identify and quantify the presence 

of a known impurity in a drug substance? 

(A) Nuclear Magnetic Resonance (NMR)  (B) Mass Spectroscopy (MS) 

(C) Infrared Spectroscopy (IR)    (D) HPLC 

[55]  Which type of liquid chromatography separation depends on interactions between solute, 

mobile phase, and immobilized liquid stationary phase?  

(A) Adsorption   (B) Partition  (C) Ion-exchange (D) Molecular exclusion 

[56]  Capillary columns are sometimes preferred in gas chromatography over packed columns 

because they …….  

(A) Are easier to prepare in the laboratory   (B) Prevent detector overloading 

(C) Permit easier injection    (D) Have higher resolving power 

[57] Accuracy is defined as:  

(A) The closeness of a measured value to the real value. 

(B) A measure of how often an experimental value can be repeated.  

(C) The number of significant figures used in a measurement.  

(D) None of these. 
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[58]  Which of the following reference electrode is placed in the solution of carbon dioxide 

electrode? 

(A) Calomel electrode     (B) Silver/silver chloride electrode 

(C) Mercury/mercury sulphate electrode   (D) Glass electrode 

[59] In carbon dioxide electrode, the membrane separates which of the following? 

(A) Sodium carbonate, magnesium chloride    

(B) Magnesium hydrogen carbonate, sodium chloride 

(C) Sodium hydrogen carbonate, sodium chloride 

(D) Magnesium carbonate, magnesium chloride 

[61] Mercury covered by a layer of mercurous chloride in contact with saturated potassium 

chloride solution is a description of which of the following types of electrodes? 

(A) Sodium  (B) Calcium  (C) Silver/silver chloride (D) Calomel 

[62]  The ability of an indicator (measuring) electrode to respond to a single species of ion and not 

any other is referred to as: 

(A) Sensitivity  (B) Accuracy  (C) Precision   (D) Selectivity 

 [63] In which of the following ways, absorption is related to transmittance? 

(A) Absorption is the logarithm of transmittance 

(B) Absorption is the reciprocal of transmittance 

(C) Absorption is the negative logarithm of transmittance 

(D) Absorption is a multiple of transmittance 

[64]  Which of the following is not a limitation of Beer Lambert’s law, which gives the relation 

between absorption, thickness and concentration? 

(A) Concentration must be lower 

(B) Radiation must have higher bandwidth 

(C) Radiation source must be monochromatic 

(D) Does not consider factors other than thickness and concentration that affect absorbance 

[65] The representation of Beer Lambert’s law is given as A = abc. If ‘b’ represents distance, ‘c’ 

represents concentration and ‘A’ represents absorption, what does ‘a’ represent? 

(A) Intensity  (B) Transmittance       (C) Absorptivity              (D) Admittance 

[66]  Transmittance is given as T = P/Po. If Po is the power incident on the sample, what does P 

represent? 

(A) Radiant power transmitted by the sample             (B) Radiant power absorbed by the sample 

(C) Sum of powers absorbed and scattered          (D) Sum of powers transmitted and reflected 

[67] What is the unit of absorbance which can be derived from Beer Lambert’s law? 

(A) L mol
-1

 cm
-1  

(B) L gm
-1

 cm
-1  

(C) Cm  (D) No unit 

[68]  What is the unit of molar absorptivity or absorptivity which is used to determine absorbance 

A in Beer Lambert’s formula? 
(A) L mol

-1
 cm

-1 
(B) L gm

-1
 cm

-1 
(C) Cm  (D) No unit 

 [69]  Which one of the following arrangements for the sequence of the main components of a 

Uv/visible spectrophotometer is Correct? 

(A) Light source  Monochromator  Sample cell  Detector  Readout  

(B) Light source  Detector  Sample cell  Monochromator  Readout  

(C) Light source  Sample cell  Detector  Monochromator  Readout  

(D) Light source  Readout  Sample cell  Detector  Monochromator 

 

Q2. True or false:    
 

1- Salt bridge is connecting the potential of an electrochemical cell without drawing a current or altering 

the cell’s composition. 

2- Potentiometer is a device for connection between two solutions that allows the movement of current in 

the form of ionic charge. 
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3- Liquid junction potential (Elj) is potential that develops at the interface between two ionic solutions 

that differ in composition, because of a difference in the mobilities of the ions. 

4- Potentiostat is a device used to control the current in an electrochemical cell. 

5- Galvanostat is a device used to control the potential in an electrochemical cell. 
 

Q3. Complete the missing information on the following biosensor:                 [12 marks] 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

Q4. Mention the name of the following electrode             

 

1- An electrode that responds to the concentration of a substrate by reacting the substrate with an 

immobilized enzyme, producing an ion that can be monitored with an ion-selective electrode. 

2- The electrode whose potential is a function of the analyte’s concentration. 

3- An electrode in which the membrane potential is a function of the concentration of a particular ion in 

solution. 

4- An electrode whose potential remains constant and against which other potentials can be measured. 

5- A metallic electrode whose potential is a function of the concentration of M
n+

 in an M
n+/

M redox 

half-reaction. 

6- A metallic electrode whose potential is a function of the concentration of X in an MXn/M redox half-

reaction. 

7- An ion-selective electrode based on a glass membrane in which the potential develops from an ion-

exchange reaction on the membrane’s surface.  

8- An inert electrode that serves as a source or sink for electrons for an oxidation-reduction half 

reaction. 


