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This Mock Test contains 145 solved Multiple Choice Questions (MCQs). As per CSIR-UGC NET 

guidelines, candidates will be required to answer 15 questions in part-A, 35 in Part-B and 25 questions in 

Part-C respectively. In case any candidate answers more than 15, 35 and 25 questions in Part A, B and C 

respectively only first 15, 35 and 25 questions in Parts A, B and C respectively will be evaluated. 

Questions in Parts A and B carry two marks each and Part C questions carry four marks each. There will 

be negative marking @25% for each wrong answer. Below each question, four alternatives or responses 

are given. Only one of these alternatives is the CORRECT answer to the question  

 

Part A 

 

Q.1 A train running at the speed of 60 km/hr crosses a pole in 9 seconds. What is the length of the 

train? 

a. 120m 

b. 150m 

c. 324m 

d. 180m 

 

Correct Answer b. 150m. 

Explanation speed = (60 x 5/18) m/s= (50/3) m/s 

Length of the train = speed x time = 50/3 x 9 m = 150 meters 

 

Q.2 Father is aged three times more than his son Ronit. After 8 years, he would be two and a half 

times of Ronit's age. After further 8 years, how many times would he be of Ronit's age? 

a. 2(1/2) times. 

b. 2 times. 

c. 3 times. 

d. 2(3/4) times. 

 

Correct Answer b.2 times. 

Explanation Let Ronit's present age be x years. Then, father's present age =(x + 3x) years = 4x years. 

Therefore, (4x + 8) = 5/2(x + 8) 

8x + 16 = 5x + 40 

3x = 24 

x = 8. 

Hence,  

required ratio = (4x + 16)/(x + 16) = 48/24 = 2 

 

Q.3 An alone can do a piece of work in 6 days and B alone in 8 days. A  and B undertook to do it for 

Rs. 3200. With the help of C, they completed the work in 3 days. How much is to be paid to C? 

a. 400 

b. 600 

c. 375 

d. 800 

 

Correct Answer a. 400 

Explanation  

C's 1 day's work = 1/3 - (1/6 + 1/8) = 1/3 - 7/24 = 1/24 

A's wages: B's wages: C's wages = 1/6 : 1/8 : 1/24= 4:3:1 

C's share (for 3 days) = Rs(3x1/24x3200) = Rs400 
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Q.4 A man can row at 5 km/h in still water. If the velocity of current is 1 km/h and it takes him 1 

hour to row to a place and come back, how far is the place? 

a. 2.4 km 

b. 2.6 km 

c. 3.4 km 

d. 2 km 

 

Correct Answer a. 2.4 km 

Explanation  Speed downstream = (5 + 1) kmph = 6 kmph. 

Speed upstream = (5 - 1) kmph = 4 kmph.   

Let the required distance be x km. 

Then, x/6 + x/4 = 1 

2x + 3x = 12 

x = 2.4 km 

 

Q.5 Find the odd one out: 

8, 27, 64, 100, 125, 216, 343 

a. 27 

b. 100 

c. 125 

d. 343 

 

Correct Answer b.100 

Explanation The pattern is 2³, 3³, 4³, 5³, 6³, and 7³. But, 100 is not a perfect cube. 

 

Q.6 How many times do the hands of a clock coincide in a day? 

a. 20 

b. 21 

c. 22 

d. 24 

 

Correct Answer c. 22 

Explanation  The hands of a clock coincide 11 times in every 12 hours (Since between 11 and 1, they 

coincide only once, i.e., at 12 o'clock) 

 

AM PM 

12:00   12:00 

1:05    1:05 

2:11 2:11 

3:16 3:16 

4:22 4:22 

5:27 5:27 

6:33 6:33 

7:38 7:38 

8:44 8:44 

9:49 9:49 

10:55 

 

10:55 
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The hands overlap about every 65 minutes, not every 60 minutes. 

The hands coincide 22 times in a day. 

 

Q.7 A watch which gains uniformly is 2 minutes low at noon on Monday and is 4 min. 48 sec fast at 

2 p.m. on the following Monday. When was it correct?  

a. 2 p.m. on Wednesday 

b. 2 p.m. on Tuesday 

c. 3 p.m. on Thursday 

d. 1 p.m. on Friday 

 

Correct Answer a. 2 p.m. on Wednesday 

Explanation  Time from 12 p.m. on Monday to 2 p.m. on the following Monday = 7 days 2 hours = 170 

hours. 

The watch gains (2 + 4 4/5) min. or 34/5 min. in 170 hrs. 

Now, 34/5 min. are gained in 170 hrs. 

therefore, 2 min. are gained in = (170 x 5/34 x 2) hrs. = 50 hrs. 

Watch is correct 2 days 2 hrs. after 12 p.m. on Monday i.e., it will be correct at 2 p.m. on Wednesday 

 

Q.8 Choose the box that is similar to the box formed from the given sheet of paper (X). 

a. 2 and 3 only 

b. 1 and 2 only 

c. 3 only 

d. 4 only 

 

 

 
. 

Correct Answer  b. 1 and  only. 
Explanation The fig. (X) is similar to the Form VI. So, when a cube is formed by folding the sheet 

shown in fig. (X), then 1st part is one of the faces of the cube and this face lies opposite to a blank face. 

Also, a face bearing a circle lies opposite to one bearing a dot. Clearly, this cube does not have faces as 

shown in the cubes in figures (3) and (4). Hence, only the cubes shown in figures (1) and (2) can be 

formed. 

 

Q.9 Two trains, each 100 m long, moving in opposite directions, cross each other in 8 seconds. If one 

is moving twice as fast the other, then the speed of the faster train is:  

a. 30 km/hr 

b. 45 km/hr 

c. 60 km/hr 

d. 75 km/hr 
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Correct Answer c. 60km/hr 
Explanation Let the speed of the slower train be x m/sec. 

Then, speed of the faster train = 2x m/sec. 

Relative speed = (x + 2x) m/sec = 3x m/sec. 

therefore, (100+100)/8 = 3x 

                 x = 25/3 

So, speed of the faster train = 50/3 m/sec 

                          = 50/3 x 18/5 km/hr 

                          = 60 km/hr 

 

Q.10 It was Sunday on Jan 1, 2006. What was the day of the week Jan 1, 2010?  

a. Sunday 

b. Saturday 

c. Friday 

d. Wednesday 

 

Correct Answer  c.Friday. 
Explanation On 31st December, 2005 it was Saturday. 

Number of odd days from the year 2006 to the year 2009 = (1 + 1 + 2 + 1) = 5 days. 

On 31st December 2009, it was Thursday. 

Thus, on 1st Jan, 2010 it is Friday. 

 

Q.11 How many days are there in x weeks x days?  

a. 7X
2 
 

b. 8X 

c. 14X 

d. 7 

 

Correct Answer b. 8X 
Explanation x weeks x days = (7x + x) days = 8x days. 

 

Q.12 The last day of a century cannot be. 

a. Monday 

b. Tuesday 

c. Friday 

d. Tuesday 

 

Correct Answer  d. Tuesday 
Explanation: 

100 years contain 5 odd days. 

Therefore, Last day of 1st century is Friday. 

200 years contain (5 x 2)  3 odd days. 

Therefore, Last day of 2nd century is Wednesday. 

300 years contain (5 x 3) = 15  1 odd day. 

Therefore, Last day of 3rd century is Monday. 

400 years contain 0 odd day. 

Therefore, Last day of 4th century is Sunday. 

This cycle is repeated. 

Therefore, Last day of a century cannot be Tuesday or Thursday or Saturday. 
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Q.13 Let N be the greatest number that will divide 1305, 4665 and 6905, leaving the same 

remainder in each case. Then sum of the digits in N is: 

a. 4 

b. 5 

c. 6 

d. 8 

 

Correct Answer a. 4 
Explanation N = H.C.F. of (4665 - 1305), (6905 - 4665) and (6905 - 1305) 

= H.C.F. of 3360, 2240 and 5600 

= 1120. 

Sum of digits in N = (1 + 1 + 2 + 0 ) = 4 

 

Q.14 The price of 10 chairs is equal to that of 4 tables. The price of 15 chairs and 2 tables together 

is Rs. 4000. The total price of 12 chairs and 3 tables is: 

a. 3500 

b. 3750 

c. 3840 

d. 3900 

 

Correct Answer d. 3900 
Explanation Let the cost of a chair and that of a table be Rs. x and Rs. y respectively. 

Then, 10x = 4y   or   y = 5/2x 

15x + 2y = 4000 

15x + 2 x5/2 x = 4000 

20x = 4000 

x = 200. 

So, y = (5/2x200) = 500 

Hence, the cost of 12 chairs and 3 tables = 12x + 3y 

 = Rs. (2400 + 1500) 

 = Rs. 3900. 

 

Q.15 1397 x 1397 =? 

a. 1951609 

b. 1981709 

c. 18362619 

d. 2031719 

 

Correct Answer a. 1951609 
Explanation 1397 x 1397 

= (1397)² 

= (1400 - 3)² 

= (1400)² + (3)² - (2 x 1400 x 3) 

= 1960000 + 9 - 8400 

= 1960009 - 8400 

= 1951609. 

 

Q.16 An error 2% in excess is made while measuring the side of a square. The percentage of error 

in the calculated area of the square is: 

a. 2% 
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b. 2.02% 

c. 4% 

d. 4.04% 

 

Correct Answer d. 4.04% 
Explanation 100 cm is read as 102 cm. 

A1 = (100 x 100) cm2 and A2 (102 x 102) cm2. 

(A2 - A1) = [(102)2 - (100)2] 

= (102 + 100) x (102 - 100) 

= 404 cm2. 

Percentage error = [404/ (100x100) x100]% = 4.04% 

 

Q.17 The largest 4 digit number exactly divisible by 88 is: 

a. 9944 

b. 9768 

c. 9988 

d. 8888 

 

Correct Answer a. 9944 
Explanation Largest 4-digit number = 9999 

88) 9999 (113 

        88 

        ---- 

       119 

         88 

        ---- 

       319 

       264 

        ---- 

         55 

         --- 

Required number = (9999 - 55) 

= 9944. 

 

Q.18 In the figure below triangle OAB has an area of 72 and triangle ODC has an area of 288. Find 

x and y. 

a. X=15; Y=16 

b. X=30; Y=14 

c. X=20; Y= 14 

d. X=20; Y=18 
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Correct Answer c. X=20; Y= 14 

Explanation area of OAB = 72 = (1/2) sin (AOB) * OA * OB 

Solve the above for sin (AOB) to find sin(AOB) = 1/2 

Area of ODC = 288 = (1/2) sin (DOC) * OD * OD 

Note that sin (DOC) = sin (AOB) = 1/2, OD = 18 + y and OC = 16 + x and substitute in the above to 

obtain the first equation in x and y 

1152 = (18 + y) (16 + x) 

We now use the theorem of the intersecting lines outside a circle to write a second equation in x and y 

16 * (16 + x) = 14 * (14 + y) 

Solve the two equations simultaneously to obtain 

x = 20 and y = 14 

 

Q.19The sum of ages of 5 children born at the intervals of 3 years each is 50 years. What is the age 

of the youngest child? 

a. 4 years 

b. 6 years 

c. 8 years 

d. 14 years 

 

Correct Answer a. 4 years 
Explanation Let the ages of children be x, (x + 3), (x + 6), (x + 9) and (x + 12) years. 

Then, x + (x + 3) + (x + 6) + (x + 9) + (x + 12) = 50 

5x = 20 

x = 4. 

Age of the youngest child = x = 4 years 

 

Q.20 In how many different ways can the letters of the word 'LEADING' be arranged in such a way 

that the vowels always come together? 

a. 360 

b. 480 

c. 720 

d. None of the above 

 

Correct Answer c. 720 
Explanation The word 'LEADING' has 7 different letters. 

When the vowels EAI are always together, they can be supposed to form one letter. 

Then, we have to arrange the letters LNDG (EAI). 

Now, 5 (4 + 1 = 5) letters can be arranged in 5! = 120 ways. 

The vowels (EAI) can be arranged among themselves in 3! = 6 ways. 

 Required number of ways = (120 x 6) = 720. 

 

PART-B 

 

Q.21 Consider the following statements about Vechur cattle breed 

1. Vechur is the world’s largest cow. 

2. It is indigenous breed found in Kerala. 

3. Its milk protein has medicinal value. 

4. Commonly used in farming as draught animal. 
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Which of the statements given above are correct? 

a. 1, 2, 3 and 4 

b. 1, 2 and 3 

c. 2, 3 and 4 

d. 3 and 4 

Correct Answer c. 2, 3 and 4 
Explanation The Vechur cattle is a rare breed of Bos indicus, named after the village Vechoor in 

Kottayam district of the state of Kerala in India. Its average length is 24 cm and height is 87 cm, 

according to the Guineas Book of Records, it’s the smallest cattle breed in the world. Its milk is 

considered to have medicinal properties. Unlike other cattle, they can resist drought by being hardy 

towards it. 

 

Q.22 Consider the following statements: 

1. Warm-blooded animals can remain active in cold environment in which cold-blooded animals 

can hardly move. 

2. Cold-blooded animals require much less energy to survive than warm-blooded animals. 

Which of the statements given above is/are correct? 

a. 1 only 

b. 2 only 

c. Both 1 and 2 

d. Neither 1 nor 2 

 Correct Answer b. 2 only 
Explanation Cold-blooded animals require much less energy to survive than warm-blooded animals. 

 

Q23. Which of the following diseases are infectious in milch animals? 

1. Hand diseases 

2. Anthrax 

3. Black quarter 

4. Cowpox 

Select the correct answer from the codes given below: 

a. 1, 2 and 3 

b. 2, 3 and 4 

c. 1 and 4 

d. 1, 2, 3 and 4 

 

Correct Answer b. 2, 3 and4 
Explanation Milch animals are those animals which are source of milk, e.g. cow, goat, buffalo. Foot-

andmouth disease, caused by Aphthae epizooticae is an infectious disease that affects cloven-

hoofedvanimals. Anthrax is an acute infectious diseasevcaused by the bacterium Bacillus anthracis. 

Blackleg, lack quarter is an infectious bacterial disease caused by Clostridium chauvoei affecting cattle, 

sheep and goats. Cowpox is caused by cowpox virus and is infectious. 

 

Q.24 Match List-I with List-II and select the correct answer from the codes given below the lists: 

 

      List-I                             List-II 

A.  Plague                       1. Protozoa 

B. AIDS                          2. Fungus 

C. Baldness                    3. Virus 

D. Malaria                     4. Bacteria 
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Codes: A B C D 

a. 1  2  3  4 

b. 2  3  4  1 

c. 3  4  1  2 

d.  4  3  2 1 

 

Correct Answer d. 4 3 2 1 
Explanation Plague is a deadly infectious disease, caused by the enterobacteria Yersinia pestis. Until 

2007, by the enterobacteria Yersinia pestis. Until 2007, plague, yellow fever, and cholera were the three 

epidemic diseases reported to WHO. AIDS is caused by human immunodeficiency virus. Baldness can be 

caused by a fungus Microsporum audouinii, a common cause of ringworm and associated hair 

loss.  Malaria is mosquito-borne infectious disease of humans caused by protozoa of genus Plasmodium. 

 

 

Q.25 Consider the following statements: 

1. Chlorella is present in sewage. 

2. Chlorella produces food rich in vitamins, proteins, etc. 

3. Chlorella is used in prolonged space flight for O2. 

4. Chlorella yields an antibiotic, penicillin. 

Which of the statements given above is/are correct? 

a. 1 and 2 only 

b. 2 and 3 only 

c. 1, 2 and 3 only 

d. 1, 2, 3 and 4 

 

Correct Answer b. 2 and 3 only 
Explanation In sewage treatment tanks, different aerobic bacteria are used to degrade organic wastes. 

'Chlorella' is used as a source of providing oxygen to the bacteria. Chlorella is an attractive food source as 

it is high in protein and other essential nutrients. Dried Chlorella contains around 45% protein, 20% fat, 

20% carbohydrate and pretty good amount of vitamins. Chlorella is a potential plant to be used in space 

flight shuttles for continuous oxygen supply. Chlorellin is an antibiotic obtained from chlorella. 

 

Q.26 Diabetes mellitus takes place only when: 

a. a-cells of pancreas are in excess 

b. b-cells of pancreas are in excess 

c. a-cells of pancreas are in hypo 

d.  b-cells of pancreas are in hypo 

 

Correct Answer d. b-cells of pancreas are in hypo 

Explanation Three types of cells are found in pancreas. a-cells, b-cells, d-cells. a-cells secrete peptide 

hormone glucagon. b-cells synthesise and secrete the endocrine hormone, insulin, the hyposecretion of 

which leads to abnormal metabolism of body’s sugar and causes Diabetes mellitus. d-cells produce 

somatostatin. 

 

Q.27 Oxygen transportation in a human body takes place through 

1. Blood 

2. Lungs 

3. Tissue 

The correct sequence of transportation is: 
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a. 1, 2 and 3 

b. 3, 1 and 2 

c. 2, 1 and 3 

d. 1, 3 and 2 

 

Correct Answer c. 2, 1 and 3 
Explanation Lungs are the organs which actually oxygenate up the blood by exchanging the carbon 

dioxide to outside and taking up oxygen which comes to them by breathing in by the organism. This 

oxygen in the blood is then transported to each tissue of the body. Integrated and coordinated works of 

circulatory and respiratory systems are responsible for this. 

 

Q.28 Match List-I with List-II and select the correct answer by using the codes given below: 

 

             List-I                                                List-II 

 

A. Dark reaction                              1. Grana of chloroplast 

 

B. Light reaction                             2. Stroma of chloroplast 

 

C. Glycolysis                                    3. Cytoplasm 

 

D. Kreb's cycle                                4. Mitochondrial matrix 

 

Codes: 

            A B C D 

a.  2 1 3 4 

b. 3 4 2 1 

c. 1 3 4 2 

d. 4 2 1 3 

 

Correct Answer a. 2, 1, 3, 4 
Explanation The dark reactions of photosynthesis occur in the stroma of the chloroplast. The light 

reactions occur in the thylakoid membranes or the grana of the chloroplasts. The glycolytic pathways 

occur in the cytoplasm of the cells. Kreb's cycle or tricarboxylic acid or citric acid cycle occurs in the 

mitochondria to produce energy through oxidation. 

 

Q.29 Consider the transition of liquid water to steam as water boils at a temperature of 100oC 

under a pressure of 1 atmosphere. Which one of the following quantities does not change 

discontinuously at the transition? 

a. The Gibbs free energy 

b. The internal energy 

c. The entropy 

d. The specific volume 

 

Correct Answer a.The Gibbs free energy 

Explanation In first order transition Gibbs free energy is continuous. 

 

Q.30 A random walker takes a step of unit length in the positive direction with probability 3 /2 and 

a step of unit length in the negative direction with probability 3 /1 . The mean displacement of the 

walker after n steps is: 
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a. n/3 

b. n/8 

c. n/6 

d. n/2 

 

Correct Answer a. n/3 
Explanation P(+1) = 2/3 

P (-1) = 1/3 

For one step = +1 (2/3 - 1/3) 

For n step     = n/3 

 

Q.31 It is believed that life evolved with RNA as the genetic material, but RNA has been replaced 

by DNA in all current cellular life. Which feature of DNA probably accounts for this? 

a. DNA can direct its own replication while RNA cannot. 

b. DNA is more stable than RNA. 

c. DNA is a nucleic acid while RNA is not. 

d. Only DNA can form the genetic material of viruses. 

 

Correct Answer b. DNA is more stable than RNA. 
Explanation DNA and RNA are both nucleic acids. The structure of both DNA and RNA lends itself to 

self-directed replication. DNA is the basis of all cellular life, in that it carries the information necessary 

for reproduction. RNA has the same role in certain viruses. It is believed that life originated with RNA as 

the 'genetic' material, but RNA has been replaced in all cellular life with DNA. DNA is chemically more 

stable and therefore more suitable for storing genetic information. 

 

Q. 32 The synthesis of proteins involves polymerization of: 

a. Amino acids. 

b. Glucose. 

c. Monosaccharides. 

d. Nucleotides. 

 

Correct Answer a. amino acids 

Explanation Proteins are built up from a menu of 20 different amino acids, which are polymerized into 

long chains, known as polypeptides. Glucose and other monosaccharides are carbohydrates, while 

nucleotides are components of nucleic acids - DNA and RNA. 

 

Q.33 which of the following correctly describes chromatin? 

a. The complex of DNA and protein from which chromosomes are composed. 

b. The total genetic content of a cell. 

c. The proteins that give structural support to a chromosome. 

d. Unpacked DNA; the form in which DNA exists when it is not tightly packed into chromosomes. 

 

Correct Answer a. The complex of DNA and protein from which chromosomes are composed 

Explanation The proteins that give structural support to a chromosome. DNA and specific proteins called 

histones form a complex called chromatin. 

 

Q.34 How many different amino acids are found in naturally-occurring proteins? 

a. 20 

b. 16 

c. 24 
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d. 64 

 

Correct Answer a. 20 
Explanation There are twenty naturally-occurring amino acids found in proteins. 

 

Q.35 A chemical reaction for which the associated enthalpy change (ΔH) is positive: 

a. may occur spontaneously. 

b. cannot occur spontaneously. 

c. raises the temperature of the surroundings.  

d. will inevitably occur spontaneously. 

 

Correct Answer a. may occur spontaneously. 
Explanation The enthalpy change (ΔH) of a chemical reaction may be negative (heat is lost from 

molecules and released, so raising the temperature of the surroundings) or positive (heat is taken up from 

the surroundings, which, correspondingly, cool down).At first sight it may seem surprising that reactions 

with a positive ΔH can occur at all since it might seem to represent an energy uptake analogous to a 

weight simply raising itself from the floor and cooling the surrounding air as it does so. This is the point 

at which physical analogies such as weights falling become inadequate as models for chemical reactions. 

In chemical reactions, a negative ΔH favours the reaction and a positive ΔH has the opposite effect, but 

ΔH is not the final arbiter as is gravitational energy with a weight system. Entropy change (the drive to 

randomness), known as ΔS also has a say in the matter. 

 

Q.36 Which of the following statements about the nature of enzyme catalysis is correct? 

a. An enzyme can change the equilibrium position of the reaction it catalyses by lowering the 

energy of activation of that reaction. 

b. An enzyme can lower the energy of activation of the reaction it catalyses by increasing the 

molecular collisions between the molecules. 

c. An enzyme lowers the free energy difference between substrate(s) and product(s) but it cannot 

change the equilibrium position of the reaction it catalyses. 

d. An enzyme cannot change the equilibrium position of the reaction it catalyses but it lowers the 

energy of activation of that reaction. 

 

Correct Answer d. An enzyme cannot change the equilibrium position of the reaction it catalyses 

but it lowers the energy of activation of that reaction. 
Explanation For a biochemical reaction to occur, an energy barrier has to be overcome even if the 

reaction has a strong negative G (the free energy difference between the reactant(s) and product(s)). A 

substrate or reactant is first activated to form a higher energy transition state intermediate that is very 

unstable and rapidly converts to product(s). The energy required for this is the activation energy. In an 

uncatalysed reaction, this energy is supplied by molecular collisions. In a catalysed reaction, the enzyme 

positions the substrate molecule(s) in the most favourable relative orientation to form the transition state 

intermediate. The latter binds to the enzyme more tightly than the substrate (in its ground state) and 

stabilises it. An enzyme can therefore increase the rate of the reaction it catalyses by lowering the energy 

of activation but it cannot affect the equilibrium of the reaction. 

 

Q.37 Which of the following statements about the mechanism of allosteric control of enzyme 

activity is correct? 

a. Allosteric enzymes are typically single-subunit enzymes. 

b. Allosteric enzymes show greater sensitivity to changes in substrate concentration compared to 

classical type enzymes with hyperbolic kinetics. 

c. Allosteric enzymes show Michaelis-Menten kinetics. 
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d. Allosteric enzymes show reduced sensitivity to changes in substrate concentration compared to 

classical type enzymes with hyperbolic kinetics. 

 

Correct Answer b. Allosteric enzymes show greater sensitivity to changes in substrate 

concentration compared to classical type enzymes with hyperbolic kinetics. 

Explanation 
Allosteric enzymes are multi-subunit proteins which have allosteric sites ('allo' means other) separate 

from the active site to which bind allosteric modifiers (activators or inhibitors). These cause 

conformational changes in the enzyme, giving sigmoidal kinetics rather than the hyperbolic kinetics of 

classical enzymes. This affects the affinity of the enzyme for its substrate and hence the activity of the 

enzyme. An allosteric activator increases the affinity whereas an inhibitor decreases it. The sigmoid 

kinetics means that over a critical range, the enzyme is more sensitive to changes in substrate 

concentration than is the case for those with hyperbolic kinetics. 

 

Q.38 Which of the following statements about Lineweaver-Burk plots are correct? Please select all 

that apply 

a. All enzyme-catalysed reactions give a linear Lineweaver-Burk plot. 

b. A Lineweaver-Burk plot provides estimates of Vmax and Km for allosteric enzymes. 

c. A Lineweaver-Burk plot for a classical enzyme is a straight line. 

d. A Lineweaver-Burk plot for a classical enzyme can provide estimates of Vmax and Km by linear 

extrapolation. 

Correct Answer c) -A Lineweaver-Burk plot for a classical enzyme is a straight line.and d)-

Lineweaver-Burk plot for a classical enzyme can provide estimates of Vmax and Km by linear 

extrapolation. 

Explanation When the reciprocal of the velocity of a reaction is plotted against the reciprocal of the 

substrate concentration, a double reciprocal or Lineweaver-Burk plot is obtained. For a classical single 

substrate enzyme, the hyperbolic curve obtained by plotting the reaction velocity against the substrate 

concentration becomes a straight line which can be extrapolated. The intercept on the Y axis becomes the 

reciprocal of Vmax, the maximum velocity of the reaction at infinite substrate concentration. The 

intercept on the X axis becomes the negative reciprocal of Km, the Michaelis constant. Not all enzymes 

give linear Lineweaver-Burk plots. Allosteric enzymes which display a sigmoidal curve by plotting the 

reaction velocity against the substrate concentration give curved double reciprocal plots. 

 

Q.39 Which of the following statements about the reactions at the active centre of chymotrypsin are 

correct? Please select all that apply. 

a. The aspartate residue in the active site of chymotrypsin donates a proton to histidine. 

b. The aspartate residue in the active site of chymotrypsin holds the histidine in the correct 

orientation. 

c. A proton moves from the aspartate to the serine to the histidine side chain in the catalytic triad of 

chymotrypsin. 

d. The histidine residue in the active site of chymotrypsin accepts a proton to from water. 

 

Correct Answer b)-The aspartate residue in the active site of chymotrypsin holds the histidine in 

the correct orientation. And d) - The histidine residue in the active site of chymotrypsin accepts a 

proton to from water. 
Explanation The active site of chymotrypsin consists of a catalytic triad of serine, histidine, and aspartate 

amino acid residues. The histidine side chain is perfectly positioned to abstract the serine -OH proton so it 

first acts as a general base. During the hydrolysis of the susceptible peptide bond an acylated-serine-

enzyme intermediate is formed. The histidine side chain then acts as a general acid by donating the 

abstracted proton. The aspartate residue forms a hydrogen bond with the histidine residue fixing it in a 
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favourable orientation (with respect to the serine proton). The second stage of the reaction is the 

hydrolysis of the acylated serine complex liberating the bound peptide-acyl group. A water molecule is 

activated by the abstraction of a proton by the histidine side chain forming an intermediate that is also 

decomposed by the donation of the abstracted proton from the histidine residue. The process is referred to 

as general acid-base catalysis. 

 

Q.40 An uncoupler of oxidative phosphorylation would most likely lead to: 

a. Inability to oxidise NADH by the electron transport chain. 

b. Inability to produce heat by the operation of the electron transport chain. 

c. Operation of the electron transport chain without ATP production. 

d. A dependence on ADP for the electron transport chain to operate. 

 

Correct Answer c. Operation of the electron transport chain without ATP production. 

Explanation An uncoupler dissipates the proton gradient, therefore the electron transport chain is no 

longer coupled to the production of ATP. Oxidation takes place but no phosphorylation. The electron 

transport chain continues to oxidise NADH but there is no ATP production and the energy is lost as heat. 

ADP provision does not affect the electron transport chain when the processes are uncoupled. 

 

Q. 41 What is the advantage of having two lipid bilayers around mitochondria? 

a. They act as a store of phospholipids. 

b. They prevent the entry of chemicals into mitochondria. 

c. They protect the cell from free radicals. 

d. They maintain a proton gradient. 

 

Correct Answer d. They maintain a proton gradient. 

Explanation The presence of two mitochondrial membranes allows the maintenance of a proton gradient 

necessary for oxidative phosphorylation. There is no store of phospholipids in the body and free radicals 

are present in mitochondria. Some chemicals do not enter the mitochondria but this is not specifically 

because there are two membranes. 

 

Q.42 Where do precursor T-lymphocytes develop into fully competent but not yet activated T-cells? 

a. The thymus gland 

b. The bone marrow 

c. The lymph nodes 

d. The spleen 

 

Correct Answer a.The thymus gland 

Explanation Lymphoid stem cells derived from the bone marrow develop into competent T-lymphocytes, 

with a functioning T-cell receptor and co-receptor, in the thymus gland. Mature competent lymphocytes 

can also develop in the bone marrow, but these become B-cells capable of producing antibody molecules. 

Mature but non-activated lymphocytes leave these two primary lymphoid tissues and enter the blood and 

lymph, where they remain inactive until they encounter an antigen they recognize, presented by an 

antigen presenting cell. This happens in secondary lymphoid tissues, which include the lymph nodes and 

the white pulp areas of the spleen, as well as the mucosal associated lymphoid tissues of the gut and 

airways. 

 

Q.43 Which of the following is not a feature of a secondary immune response to an antigen, when 

compared to the first response to the same antigen? 

a. The antibody is generated faster. 

b. More antibody is produced. 
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c. The antibody produced has greater affinity for the antigen. 

d. Antibody is generated without T-cell help. 

 

Correct Answer d. Antibody is generated without T-cell help. 

Explanation After the first response to an antigen, the lymphocyte circulation contains many memory 

cells displaying antibody specific for that antigen. Therefore on a second encounter specific lymphocytes 

are located more quickly and in greater numbers than they were the first time, so antibody production 

starts more quickly and much more antibody is produced. As the immune response progresses the amount 

of antigen displayed by antigen presenting cells decreases, creating competition for binding between B-

cells, which ensures that only those producing a high affinity antibody are selected and survive. Thus the 

antigen binding affinity of the antibody produced increases. This is aided by mutation within the antibody 

gene in activated B-cells, primarily affecting the antigen binding regions. B-cell activation in the 

secondary immune response requires T-cell help, exactly as it does in the primary response. 

 

Q.44 Cancer cells often have reduced amounts of cell surface proteins, including class I MHC 

antigens. Which of the following cells of the immune system can exploit this property to kill cancer 

cells? 

a. Cytotoxic T-cells 

b. Natural killer cells 

c. Helper T-cells 

d. Macrophages 

 

Correct Answer b. Natural killer cells 

Explanation Natural killer cells are lymphocytes which do not carry a specific antigen receptor (antibody 

or T-cell receptor) on their surface. Instead they recognize cells which express a lowered amount of MHC 

class I antigen, and they mount a cytotoxic attack against such cells. These cells may be virus infected, 

because some viruses attempt to avoid cytotoxic T-cell attack by suppressing expression of class I MHC 

antigen by the cells they infect, or they may be cancer cells. Cytotoxic T-cells kill virus infected cells but 

recognize viral peptides presented on the cell surface by class I MHC proteins. Helper T-cells recognize 

cells carrying foreign peptides presented by class II MHC proteins, and they stimulate the cells they 

recognize. Macrophages, the tissue based phagocytes, recognize pathogen specific surface molecules, and 

apoptotic cells, but do not recognize live tumour cells. 

 

Q.45 There is huge variation in the specificity of antibodies and T cell receptors to different 

antigens. The genetic basis of this variation comes from: 

a. A large numbers of germline genes each coding for a different specificity. 

b. A small number of germline genes that undergo somatic hypermutation to create a large number 

of different specificities. 

c. Programmed selection of gene segments from a small number of genes. 

d. Random selection of gene segments and recombination from a small number of genes. 

 

Correct Answer d. Random selection of gene segments and recombination from a small number of 

genes. 

Explanation Gene segments are randomly selected for recombination. This has the advantage that each 

individual is likely to have a different repertoire, but has the disadvantage that not every recombination 

will lead to a functional gene product. Developing lymphocytes that have non-functional gene 

rearrangements do not survive. It is estimated that there are >1011 different lymphocyte specificities but 

humans have only about 30,000 genes in the germline. Somatic hypermutation plays an important role in 

increasing the affinity of an antibody for its antigen, but it plays no role in the initial generation of the 
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immune repertoire or in the affinity of T cell receptors. There is no programmed selection of gene 

segments. It is a random process. 

 

Q. 46 Which of the following cell types or systems is not part of an innate immune response to a 

pathogen? 

a. Phagocytes. 

b. Natural killer cells. 

c. The inflammatory response. 

d. Cytotoxic T-lymphocytes. 

 

Correct Answer d. Cytotoxic T-lymphocytes  
Explanation Cytotoxic T-lymphocytes identify virus infected cells by means of viral peptide antigens 

displayed on the cell surface attached to class 1 major histocompatibility antigens. This is a classic 

adaptive response and cytotoxic T-cells take no part in an innate immune response. 

Both major phagocyte types, the blood based neutrophils and tissues based macrophages, can recognise 

prokaryote surface components without the need for an adaptive immune response, and so are part of the 

innate immune response. Binding of antibodies to pathogens helps their recognition by phagocytes (a 

process called opsonisation), but phagocytes can recognise pathogens in the absence of antibodies. 

Natural killer (NK) cells are a type of lymphocyte, but they do not produce antibodies or carry a T-cell 

receptor, so are not part of the adaptive immune response. They recognise cells which do not express very 

much class 1 major histocompatibility antigen (MHC antigens) on their surfaces. Some viruses can reduce 

the amount of MHC antigen expressed and tumour cells often express lower amounts of surface protein, 

so NK cells mount an innate attack on some virally infected cells and tumour cells. 

An inflammatory response can be triggered by tissue injury, or by presence of pathogens. It is initially 

activated by a range of chemokines produced by phagocytes, generated by innate activation of the 

complement system, or produced by the blood clotting mechanism. In sensitised individuals antibodies 

bound to mast cells can play a part in activation of inflammation but they are not essential. 

 

Q.47 Which of the following are physiological inhibitors of blood clotting? Please select all that 

apply. 

a. Heparin 

b. Vitamin K 

c. Plasmin 

d. Antithrombin 

 

Correct Answer d. Antithrombin 
Explanation Antithrombin is a naturally occurring protease inhibitor which damps down the clotting 

mechanism by inhibiting the action of thrombin. Heparin is a polysaccharide found in blood vessel walls 

which increases the inhibitory effect of antithrombin. Plasmin is an enzyme which dissolves blood clots. 

It is formed from plasminogen by tissue plasminogen activator which is released from damaged tissue to 

control the blood clotting process. Vitamin K is required for the activation of prothrombin into a form 

which binds Ca++. This is required for the activation of prothrombin to thrombin, so vitamin K is a 

facilitator of blood clotting. Warfarin inhibits vitamin K activity and so is an anti-clotting agent but it is a 

drug, not a physiological molecule. 

 

Q.48 Which of the following generate reactive oxygen species? Please select all that apply. 

a. Reduction of oxygen to water by cytochrome oxidase. 

b. Spontaneous oxidation of haemoglobin to methaemoglobin. 

c. Phagocyte defence mechanisms. 

d. Flavoprotein oxidases in purine metabolism. 
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Correct Answer b. Spontaneous oxidation of haemoglobin to methaemoglobin.c. Phagocyte defence 

mechanisms and d. Flavoprotein oxidases in purine metabolism. 

Explanation A number of different reactive oxygen species, which contain singlet (unpaired) electrons, 

are generated in reduction /oxidation reactions in the cell. The final reaction of the electron transport 

chain in which molecular oxygen is reduced to water by cytochrome oxidase is efficient, and does not 

release any partially reduced oxygen. However, haemoglobin can, rarely, use one of the electrons of the 

oxygen it carries to oxidise its Fe++ ion to Fe+++, forming oxidised methaemoglobin, and leaving a 

partially reduced superoxide, with an unpaired electron. Flavoprotein oxidases, like xanthine oxidase, 

generate hydrogen peroxide, which can react with metal ions to generate a hydroxyl free radical. 

Phagocytes generate free radicals in order to kill the micro-organisms which they engulf, but these can be 

released from the cells causing tissue damage. 

 

Q.49 Where in the cell is cytochrome P450 located? 

a. Mitochondrial inner membrane 

b. Cytosol 

c. Mitochondrial matrix 

d. Endoplasmic reticulum 

 

Correct Answer d.Endoplasmic reticulum  

Explanation Cytochrome P450s are extra-mitochondrial cytochromes. They are located in the smooth 

endoplasmic reticulum membrane, facing the cytosol. P450s carry out a range of reactions but most 

commonly add hydroxyl groups to hydrocarbon chains or rings. This forms part of some metabolic 

pathways, such as formation of steroid hormones from cholesterol, but its main role is to start the 

elimination of potentially harmful foreign compounds. The hydroxylation of hydrophobic molecules 

forms the first stage of detoxification, and is called a phase I reaction. It creates a site to which highly 

water soluble molecules can be conjugated, making the foreign molecule water soluble enough to be 

removed in the urine. These conjugations are called phase II detoxification reactions. Some of the 

enzymes which carry out phase II conjugations are also located in the smooth endoplasmic reticulum. 

 

Q.50 Which of the following proteins transports foreign molecules out of cells? 

a. Mixed function oxidase 

b. UDP-glucuronosyl transferase 

c. Glutathione-S-transferase 

d. Multidrug resistance P-glycoprotein 

 

Correct Answer d. Multidrug resistance P-glycoprotein 

Explanation All these four proteins are involved in protecting cells against foreign molecules which may 

be toxic. Mixed function oxidase is an alternative name for the cytochrome P450 enzymes which carry 

out phase I detoxification reactions. UDP-glucuronosyl transferase and glutathione-S-transferase are two 

of the enzymes which carry out the phase II detoxification conjugation reactions. The multidrug 

resistance protein protects cells in a different way. It is a type of protein called an ATP-binding cassette 

(ABC) transporter. It is located in the cell membrane and is able to transport a wide range of different 

molecules out of the cell. It is induced by the presence of foreign molecules and is responsible for 

removal of therapeutic drugs from cells producing drug resistance in people being treated with drugs over 

a long period. 

 

Q.51 What is the mechanism by which warfarin prevents blood clotting? 

a. It binds vitamin K and prevents it from acting 

b. It inhibits the conversion of prothrombin to thrombin 
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c. It inhibits platelet aggregation 

d. It inhibits the conversion of fibrinogen to fibrin 

  

Correct Answer b. It inhibits the conversion of prothrombin to thrombin 

Explanation It inhibits the production of thrombin by competing with vitamin K for the site on the 

enzyme that converts prothrombin to thrombin. Thrombin in its turn activates the conversion of 

fibrinogen to fibrin which forms the clot. It does not bind vitamin K and it does not inhibit fibrin 

formation directly but only through inability to produce thrombin. Warfarin does not interfere with 

platelet aggregation. 

 

Q.52 How does vitamin E act as an antioxidant? 

a. It acts as a free radical scavenger 

b. It stimulates the formation of NADPH by the pentose phosphate pathway 

c. It stimulates the formation of NADPH by the pentose phosphate pathway 

d. It stimulates the synthesis of ascorbic acid 

 

Correct Answer a. It acts as a free radical scavenger 

Explanation It acts as a free radical scavenger. It becomes a free radical itself but a stable one with 

insufficient reactivity to perpetuate the chain reaction. It protects unsaturated fatty acids in membranes. It 

is not involved in the pentose phosphate pathway or the synthesis of reduced glutathione. It does not 

stimulate ascorbic acid (vitamin C) synthesis. In humans, particularly, ascorbic acid is not synthesized at 

all but has to be taken in the diet. 

 

Q.53 Which of the following statements about the role of calcium (Ca2+) during skeletal muscle 

contraction is correct? 

a. Ca2+ released into a myofibril by the action of a nerve impulse binds to a site on the myosin head 

to initiate contraction. 

b. Ca2+ released into a myofibril by the action of a nerve impulse binds to a site on tropomyosin to 

initiate contraction. 

c. Ca2+ released into a myofibril by the action of a nerve impulse binds to a site on the actin to 

initiate contraction. 

d. Ca2+ released into a myofibril by the action of a nerve impulse binds to a site on troponin to 

initiate contraction. 

 

Correct Answer d. Ca2+ released into a myofibril by the action of a nerve impulse binds to a site on 

troponin to initiate contraction. 

Explanation Skeletal muscle contraction is initiated by a nerve impulse causing Ca2+ ions to be liberated 

into the myofibril from the surrounding sarcoplasmic reticulum. The nerve impulse to the muscle cell 

causes the normally closed voltage-gated Ca2+ channels to open and release Ca2+ from into the 

myofibril. The Ca2+ binds to one of the subunits of the trimeric protein on the actin filament called 

troponin. The latter is associated with another protein called tropomyosin on the actin. Together these 

block the myosin-binding sites. A conformational change occurs to remove the troponin and tropomyosin 

from the myosin-binding sites. This allows the myosin head to attach to the actin filament provided the 

ATP on the myosin head has been hydrolysed to ADP and Pi. The power stroke that causes the actin to 

slide (by the force exerted by myosin) occurs when ADP and Pi are released (energy is liberated). 

Withdrawal of Ca2+ terminates the contraction event. 

 

Q.54 Which of the following statements about the structure of skeletal muscle is correct? 

a. Individual myofibrils of skeletal muscle cells contain numerous myofibres. 
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b. The arrangement of thick myosin and thin actin filaments give the sarcomeres of skeletal muscle 

a striated appearance under the microscope. 

c. In skeletal muscle Z discs of proteins at each end of the sarcomeres have the myosin filaments 

attached to them. 

d. During contraction thick myosin filaments are pulled towards the centre of the sarcomere. 

 

Correct answer b. The arrangement of thick myosin and thin actin filaments give the sarcomeres of 

skeletal muscle a striated appearance under the microscope. 

Explanation Skeletal muscle cells are elongated multinucleate cells called myofibres. Each myofibre 

contains numerous parallel myofibrils running lengthwise and each one is surrounded by a membranous 

sac, the sarcoplasmic reticulum. Myofibrils are divided into regular segments known as sarcomeres. Each 

sarcomere is made up of a regular arrangement of thick (myosin protein) and thin (mainly actin protein) 

filaments that give skeletal muscle a striated appearance under the microscope. Contraction occurs when 

the thick filaments move the thin filaments along them by means of a ratchet mechanism. The thin 

filaments are pulled towards the centre of the sarcomere. Z discs of proteins at each end of the sarcomeres 

have the actin filaments attached to them. The cell membrane or sarcolemma has nerve endings (that 

release the signal that triggers contraction) in close proximity. Skeletal muscle is under voluntary nerve 

control and contracts rapidly. 

 

Q.55 Which of the following statements about the structure of the thick myosin and thin actin 

filaments in skeletal muscle is correct? 

a. Thick myosin filaments of skeletal muscle have plus and minus ends. 

b. Thin actin filaments of skeletal muscle have plus and minus ends. 

c. Thin actin filaments of skeletal muscle have globular heads. 

d. Thin actin filaments of skeletal muscle are held in the correct orientation by the protein titin.  

 

Correct answer b. Thin actin filaments of skeletal muscle have plus and minus ends. 

Explanation Thin filaments are mainly polymers of actin. They have directional polarity and the ends are 

referred to as plus (+) and minus (-). Each thin filament consists of two actin polymers (with the same 

polarity) coiled around each other and anchored to Z discs at the (+) end. Thick filaments are made of 

several hundred myosin molecules. Each myosin molecule consists of a dimer structure formed from two 

heavy polypeptide chains arranged in a coiled-coil configuration to form a rigid rod. Each rod terminates 

in a myosin globular head that is perpendicular to the actin filaments. Each actin monomer (in a filament) 

can bind a single myosin head. Each myosin head has two dissimilar light chains attached to it. The 

myosin molecules are arranged in a bipolar fashion so that the heads point at both ends of the thick 

filament. A large protein, titin, holds the thick filaments in the correct orientation with respect to the thin 

filaments. 

 

Q.56  Which of the following statements about the mechanism of skeletal muscle contraction are 

correct? Please select all that apply. 

a. Skeletal muscle contraction occurs when the myosin head hydrolyses ATP. 

b. Skeletal muscle contraction occurs when the myosin head binds to the actin filament. 

c. Skeletal muscle contraction occurs when the myosin head binds ATP. 

d. Skeletal muscle contraction cannot occur when the myosin head is bound to ATP. 

 

Correct answer b. Skeletal muscle contraction occurs when the myosin head binds to the actin 

filament. 

Explanation Skeletal muscle contraction is initiated by a nerve impulse causing Ca2+ ions to be liberated 

into the myofibril from the surrounding sarcoplasmic reticulum. During contraction the thick filaments 

move the thin filaments by means of a ratchet mechanism pulling the latter (and their attached Z discs) 
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towards the centre of the sarcomere. A myosin head cannot bind to actin (relaxed state) when ATP is 

bound to it. When ATP is hydrolysed by the myosin head (an ATPase), conformational change occurs, 

the myosin exerts a force on the actin filament. This is the primed state. The ADP and Pi remain attached 

to the head. The myosin head can now bind to the actin filament provided Ca+2 is present to remove the 

troponin-tropomyosin complex from the myosin-binding site on the actin filaments. ADP and Pi are 

released, liberating energy and forcing the thin filament to slide causing a contractile force. This is the 

power stroke. 

 

Q.57  What is achieved by the 'Cori cycle' which involves metabolism of lactate? 

a. Lactate is taken up by the liver for synthesis of glucose. 

b. Metabolic alkalosis is prevented by removing lactate from the blood. 

c. Lactate is removed from the blood as it inhibits glycolysis in the erythrocyte.  

d. Lactate is used by the muscle for fuel. 

 

Correct answer a. Lactate is taken up by the liver for synthesis of glucose. 

Explanation Lactate produced by the erythrocyte or muscle metabolism is taken to the liver where it 

enters the gluconeogenic pathway and returns to the circulation as glucose to be used by brain, 

erythrocyte etc. Reducing the risk of acidosis is also achieved, lactate certainly does not cause alkalosis. 

Lactate does not inbibit glycolysis in the erythrocyte, its production allows glycolysis to continue by 

regenerating NAD+. Lactate is not used by the muscle as fuel, it is produced by the muscle. 

 

 

Q.58 What happens to the glycerol part of triacylglycerols when they are hydrolysed in the 

capillaries of adipose tissue? 

a. Glycerol enters the adipocyte and is phosphorylated so that re-esterification of the released fatty 

acids can take place inside the cell. 

b. Glycerol is transported to the liver where it can enter the glycolytic or gluconeogenic pathway. 

c. Glycerol is transported to the kidney where it can be used as a buffer for H+ released in 

metabolism. 

d. Glycerol is transported to the muscle to be used as fuel. 

 

Correct answer d. Glycerol is transported to the muscle to be used as fuel. 

Explanation Glycerol is transported to the liver where it can enter glycolysis or gluconeogenesis 

depending on the metabolic situation. It cannot be phosphorylated in the adipocyte as it lacks glycerol 

kinase which is present in the liver. Glycerol is not a fuel used by muscle and it it not able to buffer 

hydrogen ions as it is an alcohol. 

 

Q.59  Which of the following statements about gluconeogenesis is not correct? 
a. Fatty acids from the hydrolysis of triacylglycerols can be used as a carbon source in 

gluconeogenesis.  

b. Lactate from muscle vigorous muscle activity can be used as a carbon source in gluconeogenesis.  

c. Glycerol from the hydrolysis of triacylglycerols is converted to glucose in gluconeogenesis.  

d. Lactate from red blood cells can be used as a carbon source in gluconeogenesis.  

 

Correct answer a.  Fatty acids from the hydrolysis of triacylglycerols can be used as a carbon 

source in gluconeogenesis. 
Explanation Fatty acids from the hydrolysis of triacylglycerols cannot be used as a carbon source in 

gluconeogenesis. Fatty acids are oxidised to acetyl-CoA, but the latter cannot be converted to pyruvate, so 

fatty acids cannot be converted to glucose. 
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Lactate from muscle vigorous muscle activity can be used as a carbon source in gluconeogenesis. It 

travels via the blood to the liver where it is first converted to pyruvate by lactate dehydrogenase, then to 

glucose by gluconeogenesis. 

Glycerol from the hydrolysis of triacylglycerols in adipose cells travels to the liver and is converted to 

glucose in gluconeogenesis. The enzyme glycerol kinase converts the glycerol to glycerol-3-phosphate. It 

enters the gluconeogenesis pathway via dihydroxyacetone phosphate. 

Red blood cells can only undergo anaerobic glycolysis since they have no mitochondria so they produce 

lactate. The lactate travels to the liver where it is converted to pyruvate and is used as a carbon source in 

gluconeogenesis. 

 

Q.60  Which of the following statements about thylakoids is not correct? 
a. The thylakoid membranes contain chlorophyll pigments.  

b. The thylakoid membranes contain the photosystems.  

c. The thylakoid membranes contain the Calvin cycle enzymes. 

d. The thylakoid membranes contain the electron transport machinery.  

 

Correct answer c. The thylakoid membranes contain the Calvin cycle enzymes. 
Explanation Chloroplasts in green plants have a permeable outer membrane and an impermeable inner 

membrane that encloses the stroma which corresponds to the matrix in mitochondria. In addition there are 

interconnected membranous sacs called thylakoids. There are two photosystems named PSI and PSII, in 

order of their discovery but PSII occurs first in the photosynthetic process. These are connected by a 

complex called cytochrome bf. In the overall process electrons are extracted from water, liberating 

oxygen. The energy for this comes indirectly from light and transmitted by the three complexes to finally 

reduce NADP, ATP being generated on the way by the cytochrome bf complex. The products from these 

light-dependent reactions, NADPH and ATP are then used in the light-independent Calvin cycle to 

synthesise carbohydrates from CO2 and water. 

 

Q.61 Which reaction in photosynthesis is carried out by 'Rubisco' or ribulose 1- 5 bisphosphate 

carboxylase? 
a. Utilisation of CO2 to produce 3 phosphoglycerate.  

b. Conversion of 3 phosphoglycerate into glyceraldehyde 3 phosphate. 

c. Carboxylation of phosphoenol pyruvate to oxaloacetate.  

d. Conversion of glyceraldehyde 3 phosphate into ribulose 5 phosphate.  

 

Correct answer c. Carboxylation of phosphoenol pyruvate to oxaloacetate.  
Explanation Rubisco catalyses the carboxylation of ribulose 1-5 bisphosphate using CO2 to produce 3 

phosphoglycerate. The conversion of phosphoenol pyruvate to oxaloacetate is also a carboxylation but the 

enzyme is PEP carboxylase. The conversion of 3 phosphoglycerate into glyceraldehyde 3 phosphate and 

of glyceraldehyde 3 phosphate into ribulose 5 phosphate are not carboxylation reactions. 

 

Q.62 Which of the following statements about photosynthesis is correct? 
a. Carbohydrates are the source of electrons in photosynthesis.  

b. CO2 is the source of electrons in photosynthesis.  

c. Water is the source of electrons in photosynthesis.  

d. NADH is the source of electrons in photosynthesis.  

 

Correct answer c. Water is the source of electrons in photosynthesis.  
Explanation Photosynthesis occurs in chloroplasts. It is a biological process that recycles electrons from 

water using sunlight energy. Carbon dioxide and water are converted to carbohydrates and oxygen is 

produced. The latter has the fortunate side effect of providing an 'electron sink' to accept electrons from 
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food oxidation by aerobic organisms in general. The light-dependent reactions of photosynthesis use solar 

energy to transfer electrons from water. This allows the production of reducing equivalents in the form of 

NADPH needed for the synthesis of carbohydrate from CO2 and water. It also permits the establishment 

of a proton gradient across the chloroplast membrane which drives ATP synthesis by the chemiosmotic 

mechanism. ATP is needed for carbohydrate synthesis by the Calvin cycle. 

 

Q.63 Which of the following statements about cyclic photophosphorylation is correct? 
a. Cyclic photophosphorylation utilizes excess ATP.  

b. Cyclic photophosphorylation occurs in the cytochrome bf complex and utilizes electrons from 

photosystem I.  

c. Cyclic photophosphorylation reduces NADP+ to NADPH.  

d. Cyclic photophosphorylation utilizes electrons from photosystem II.  

 

Correct answer b. Cyclic photophosphorylation occurs in the cytochrome bf complex and utilizes 

electrons from photosystem I.  
Explanation In photosynthesis when all the available has NADP+ has been reduced, photoexcited 

electrons take a path that differs from the normal noncyclic photophosphorylation (from water to PS II, 

cytochrome bf complex, to PS I to NADP+). Ferredoxin transfers electrons back to the cytochrome bf 

complex leading to increased proton translocation and a greater potential for ATP synthesis. 

 

Q.64 What is an important function of the pentose phosphate pathway? 
a. Generation of NADH for the production of ATP by the electron transport chain. 

b. Generation of NADPH for fatty acid synthesis.  

c. Generation of NAD which is necessary for glycolysis.  

d. Generation of NADP needed in amino acid metabolism.  

 

Correct answer d. Generation of NADP needed in amino acid metabolism.  
Explanation The pentose phosphate pathway generates NADPH which is used for the synthesis of fat 

and compounds such as cholesterol and other steroids. It does not produce NAD or NADP or NADH. 

 

Q65) In crop movement programme, haploids are important because they: 
a. require one half of nutrients. 

b. are helpful in study of meiosis. 

c. grow better under adverse conditions. 

d. form perfect homozygous. 

 

Correct answer d. form perfect homozygous. 
Explanation In crop movement programme, haploids are important because they form perfect 

homozygous lines. Homozygous are the pure line selection plants resulting from self pollination. In this 

way, considerable homozygosity is obtained. Haploids are those plants which possess a gametophytic 

number of chromosomes. Haploids are used in plant breeding, especially for the production of 

homozygous plants and in their studies in the detection of mutation. 

 

Q.66  Which crop variety is not due to induced mutations?  
a. reimei of rice. 

b. prabhat of arhar. 

c. sharbati sonora of wheat. 

d. aruna of castor. 
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Correct answer d. aruna of castor. 
Explanation Aruna of castor is a crop variety which is not due to induced mutations. Aruna variety has 

been developed by mutation, where maturity period has been reduced from normal 270 days to 102 days. 

 

Q.67 Which among the following is the real product of the honey bee?  
a. Honey 

b. Propolis 

c. Pollen  

d. bee wax  

 

Correct answer d. Bee wax 
Explanation Beeswax is a very useful by-product of beekeeping industry. It is yellowish to greyish 

brown in colour and insoluble in water but completely soluble in ether. Beeswax is a natural secretion of 

the worker bees and is poured out in thin delicate scales or flakes. It is secreted by pair of wax glands 

placed ventrally on the abdomen. Beeswax is used in the manufacture of cosmetics, for Catholic churches, 

face cream, paints, ointments, insulators, plastic works, polishes, carbon paper, lubricant etc. Honey is not 

the real product of honey bees. It is a mixture of nectar, pollen, cane-sugar and saliva of honeybees. 

 

Q.68  Within a population of butterflies, the color brown (B) is dominant over the color white (b). 

And, 24% of all butterflies are white. Given this simple information, calculate the percentage of 

butterflies in the population that are heterozygous and the frequency of homozygous dominant 

individuals. 

a. 10% and 26% 

b. 26% and 50% 

c. 30% and 46% 

d. 50% and 26% 

 

Correct answer d. 50% and 26% 

Explanation 
Step 1: Find q² 

q² = 24% = 0.24 

Step 2: Find q 

q = √q² 

= √0.24 

= 0.49 

Step 3: Find p 

p + q = 1 

p = 1 - q 

p = 1 - 0.49 

p = 0.51 

Step 3: Find 2pq 

2pq = 2(0.51)(0.49) 

= 0.5 

50% of the butterflies in this population are heterozygous. 

The frequency of homozygous dominant individuals: 

p² = (0.51)² = 0.26 

26% of the butterflies in the population are homozygous dominant. 
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Q.69 Which of the following radioactive isotopes is used of in the detection of thyroid cancer?  
a. Uranium-238 

b. phosphorus- 131 

c. Iodine-131 

d. carbon-14 

 

Correct answer c. Iodine-131 
Explanation Iodine is an element used by thyroid for the synthesis of thyroid hormones. Thus radioactive 

isotope iodine – 131 is used as radioactive material for detection of thyroid cancer. 

 

Q.70  Amniocentesis is a process to : 
a. determine any disease in heart 

b. determine any hereditary disease in the embryo 

c. determine any disease of brain 

d. All of the above 

 

Correct answer b. determine any hereditary disease in the embryo 
Explanation Amniocentesis is a withdrawal of a sample of the fluid (amniotic fluid) surrounding an 

embryo in the uterus by piercing the amniotic sac through the abdominal wall. As the amniotic fluid 

contains cells from the embryo (mostly shed from the skin), cell cultures enable chromosome patterns to 

be studied so that prenatal diagnosis of chromosomal abnormalities (such as Down’s syndrome) can be 

made. Metabolic errors and other diseases, such as spina bifida, can also be diagnosed prenatally from the 

biochemistry of the cells or that of the fluid. 

 

PART-C 

 

Q.71 A very large population of randomly-mating laboratory mice contains 35% white mice. White 

coloring is caused by the double recessive genotype, "aa". The allelic and genotypic frequencies for 

this population are: 

a. AA=0.17, Aa=0.48, aa=0.35 

b. AA=0.35, Aa=0.18, aa=0.17 

c. AA=0.49, Aa=0.17, aa=0.35 

d. AA=0.15, Aa=0.48, aa=0.35 

 

Correct answer a. AA=0.17, Aa=0.48, aa=0.35 

Explanation 35% are white mice, which = 0.35 and represents the frequency of the aa genotype (or q2). 

The square root of 0.35 is 0.59, which equals q. 

Since p = 1 - q then 1 - 0.59 = 0.41. 

Now that we know the frequency of each allele, we can calculate the frequency of the remaining 

genotypes in the population (AA and Aa individuals). 

AA = p2 = 0.41 x 0.41 = 0.17; 

Aa = 2pq = 2 (0.59) (0.41) = 0.48; 

aa = q2 = 0.59 x 0.59 = 0.35. 

If you add up all these genotype frequencies, they should equal 1. 

 

Q.72 The frequency of a crossing-over event occuring between any two linked gene is 

a. higher if the genes are in a male 

b. higher if the genes are on seperate chromosomes 

c. greater if the genes are sex-linked 

d. proportional to the distance between them 
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Correct answer d. proportional to the distance between them 

Explanation The greater the distance between two genes on the same chromosomes, the greater the 

opportunity that they will separate from each other during meiosis 1 

 

Q.73 Whis is true about these diagrams that depict the way in which DNA is replicated? 

a. B depicts semi-conservative replication which was proved by F. Griffith 

b. A depicts semi-conservative replication which was proved by F. Griffith in 1927 

c. A depicts semi-conservative replication which was proved by Meselsohn and Stahl. 

d. C depicts semi-conservative replication which was proved by Meselsohn and Stahl. 

 

 
Correct answer c. A depicts semi-conservative replication which was proved by Meselsohn and 

Stahl. 

Explanation DNA replicates by semiconservative replication. Each strand of the double helix forms a 

new helix. The new helix consists of one old strand and one new strand. This was hypothesized by 

Watson and Crick and proved by Meselsohn and Stahl. F. Griffith discovered the transformation factor in 

bacteria in 1927. 

 

Q.74 All of the following are true about cel1ular respiration EXCEPT: 

a. NAD+ is reduced to NADH during both g|yco]ysis and the Kreb cycle 

b. in the absence of NAD+, glycolysis cannot occur 

c. ATP is produced by oxidative phosphorylation during the electron transport chain 

d. the most important product of glycolysis is ATP 

 

Correct answer d. the most important product of glycolysis is ATP 

 

Q.75  If species A and D have fewer differences between their DNA sequences than species B and D, 

which of these phylogenetic trees is correct? 

 
a. A 

b. B 

c. C 

d. D 
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Correct answer a. A 

Explanation A is the only tree that shows that species A is more closely related to species D. 

 

Q.76 Which of the following most accurately describes which way electrons Flow in an active 

mitochondarion? 

a. electron transport chain → Krebs cycle —> ATP 

b. glycolysis → Krebs cycle →electron transport chain 

c. pyruvate → Krebs cycle →electron transport chain 

d. Krebs cycle → electron transport chain →oxygen 

 

Correct answer b. glycolysis → Krebs cycle →electron transport chain 

Explanation 

  
Cellular respiration consists of three component processes: glycolysis, the Krebs cycle, and electron 

transport combined with oxidative phosphorylation. Each component produces at least some ATP. 

Because the three components are connected, cellular respiration is an integrated metabolic pathway. 

Glycolysis and the Krebs cycle are connected by pyruvate; glycolysis and the Krebs cycle are connected 

to electron transport chains by NADH and FADH2. CO2. ATP. ATP. ATP. Energy/electrons are 

transferred from glucose to convert NAD+ to NADH, which is used in the ETC to make ATP.[/caption] 

 

Q.77 A man and a woman who are both normally pigmented have a child who is albino. which is an 

autosomsal recessive trait. The woman is pregnant again. this time, with fraternal twins. What is 

the  probability that both twins will have normal pigmentation? 

a. 1/16 

b. ¼ 

c. 9/16 

d. ¾ 

 

Correct answer c. 9/16 

Explanation The trait for albinism is autosomal recessive. since neither parent exhibit the trait but they 

already have a child with the condition, they must be hybrids, Therefore, the chance that they will have  

one child without the condition is 75% or 3/4. Since each child has a 3/4 chance of having normal 

pigmentation, the probability 3/4 x 3/4 = 9/16 that  

both fraternal twins will have normal pigmentation is here is the cross. The genotype aa is albino . AA 

and Aa are normal. 
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Q.78 Consider the following statements and select the correct answers: 

 

1. In DNA, the base adenine, guanine, thymine and cytosine are found. 

 

2. The nucleus contains all the DNAs of a cell. 

 

3. In RNA, thymine is replaced with uracil. 

 

4. RNA is mainly found to be in the cytoplasm. 

a. 1, 2 and 3 

b. 2 and 3 only 

c. 1 and 4 only 

d. 1, 2, 3 and 4 

 

Correct answer d. 1, 2, 3 and 4 

Explanation All the DNAs are found to be inside the nucleus of the cell. In DNA, the four nucleotide 

bases which are present are adenine, cytosine, thymine and guanine. But in RNA, no thymine is present 

instead only uracil is present which pair up with adenine. All the RNAs which are synthesized inside the 

nucleus during transcription, come out to the cytoplasm for becoming the template for protein synthesis 

(translation). 

. 

Q.79 Match List-I with List-II and select the correct answer from the codes given below: 

       List-I                                           List-II 

(Organisms)                        (Chromosomes in pairs) 

A. Human                                       1.   6 (= 12) 

B. Housefly                                     2.  23 (=46) 

C. Mosquito                                    3.  39 (= 78) 

D. Dog                                             4.  3 (= 6) 

a. A-3, B-4, C-2, D-1 

b. A-4, B-2, C-1, D-3 

c. A-2, B-1, C-4, D-3 

d. A-3, B-4, C-1, D-2 

 

Correct answer c. A-2, B-1, C-4, D-3 

Explanation (c) Humans have 23 pairs of chromosomes. Houseflies have 6 pairs of chromosomes. 

Mosquitoes have 3 pairs of chromosomes. Dogs have 39 pairs of chromosomes. 

 

Q.80 The yellow colour of urine is due to the presence of: 

a. Bile 

b. Lymph 

c. Cholesterol 

d. Urochrome 
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Correct answer d. Urochrome 

Explanatin Urochrome is the chemical which is responsible for the yellow colour of urine. 

 

Q.81 Which of the following is true of the lac operon in E. coli? 

a. The operon is only switched on in the absence of lactose in the growth medium. 

b. The lac operon messenger RNA is a polycistronic mRNA (it carries information for synthesis of 

several proteins). 

c. The enzyme β-galactosidase is only produced in large quantities when the lac repressor is bound 

to the operator. 

d. The promoter is the binding site for the lac repressor 

 

Correct answer b. The lac operon messenger RNA is a polycistronic mRNA (it carries information 

for synthesis of several proteins). 

Explanation  Pro have polycistronic mRNA i.e. multiple continuous genes on a single mRNA. 

 

Q.82 Rifampicin is: 

a. Is bactericidal for mycobacteria 

b. Inhibits hepatic microsomal enzymes 

c. Inhibits DNA synthesis 

d. None of the above 

 

Correct answer a. Is bactericidal for mycobacteria 

Explanation 
Rifampicin is bactericidal because it inhibits RNA polymerase of Bacteria 

 

Q. 83 Which of the following statements are true ? 

(i) Sudden action in response to something in the environment is called reflex action 

(ii) Sensory neurons carry signals from spinal cord to muscles 

(iii) Motor neurons carry signals from receptors to spinal cord 

(iv) The path through which signals are transmitted from a receptor to a muscle or a gland is called reflex 

arc 

a. (i) and (ii) 

b. (i) and (iii) 

c. (i) and (iv) 

d. (i), (ii) and (iii) 

 

Correct answer c. (i) and (iv) 

Explanation Sensory neurons carry signals from receptors to spinal cord. Motor neurons carry signals 

from spinal cord to the effector muscles which take action accordingly. 

 

Q.84 A population is growing logistically with a growth rate = 0.5/week, with a carrying capacity= 

400. What is the max. growth rate that this population can achieve? 

a. 20 

b. 15 

c. 18 

d. 25 

 

Correct answer b. 15 
Explanation K= 400 

r= 0.5 
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N= K/2 = 400/2 = 200 

dN/dt= rN (1-N/K) 

= 0.15 x (200/400)=15 

 

Q. 85 The population was expected to double within 50 years. Calculate the r for the population. 

a. 0.091 

b. 0.050 

c. 0.0139 

d. 0.0171 

 

Correct answer c.  0.0139 

Explanation tdouble= ln2/r 

r= ln2/t 

=ln2/50=0.0139 

 

Q.86 Which eukaryotic cellular organelles are believed to have evolved from symbiotic bacteria? 

a. endoplasmic reticulum and the Golgi apparatus 

b. lysosomes 

c. mitochondria and chloroplasts 

d. peroxisomes 

 

Correct answer c.  mitochondria and chloroplasts 

Explanation It is generally accepted that mitochondria originated in the evolutionary sense from 

prokaryotic cells being engulfed by the precursor of eukaryotic cells and becoming established inside the 

cells.The mitochondria have their own circular DNA molecule and undergo replication so that daughter 

cells have the full complement as they grow, but they have surrendered much of their genetic 

independence. Most of the proteins in a mitochondrion are coded for by genes in the nucleus of the cell, 

synthesized in the cytosol and transported into the organelle. The mitochondria do, however, contain their 

own apparatus for synthesis of mitochondrially encoded proteins. The ribosomes within mitochondria are 

prokaryotic in type; they are smaller than those of eukaryotes and have certain different characteristics, 

reflecting their evolutionary origin. 

Chloroplasts are present in plant cells. They contain the photosynthetic apparatus . It is believed that these 

originated from photosynthetic prokaryotes (cyanobacteria) engulfed by precursors of eukaryotic cells, 

and became established inside the cells much the same as occurred with mitochondria. They are 

analogous to mitochondria in having their own circular DNA and limited protein synthesis, and replicate 

by simple division 

 

Q.87 What is the main function of the smooth endoplasmic reticulum? 

a. It generates energy to drive other biochemical processes. 

b. It is the site of the modification of proteins following their translation from RNA. 

c. It synthesises proteins using RNA as a template. 

d. It is the site of destruction of unwanted biological materials. 

 

Correct answer b.  It is the site of the modification of proteins following their translation from RNA. 

Explanation Proteins are synthesized by ribosomes. The ER then processes proteins (sometimes 

modifying them biochemically) before dispatching them, within vesicles, to the Golgi apparatus. 

 

Q.88 Which of the following statements correctly describes the behaviour of the haemoglobin 

protein in sickle-cell disease? 

a. The haemoglobin protein dissociates into four subunits. 
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b. The haemoglobin protein lacks a haem group. 

c. Neighbouring haemoglobin proteins aggregate together. 

d. None of above  

Correct answer c.  Neighbouring haemoglobin proteins aggregate together. 

Explanation The haemoglobin protein possesses an iron atom in the Fe (III) form rather than the normal 

Fe (II) form. 

Neighbouring haemoglobin molecules tend to aggregate together, leading to a distortion in the shape of 

the red blood cell into the sickle shape from which the disease takes its name. 

 

Q.89 As haemoglobin binds oxygen molecules, its affinity for oxygen increases, driving the binding 

of further oxygen molecules. Which term best describes this phenomenon? 

a. Catalysis. 

b. Saturation. 

c. Allostery. 

d. Isomerism. 

 

Correct answer c. Allostery 

Explanation Allostery describes the way that the binding of a ligand drives the further binding of that 

ligand. In the case of haemoglobin, the binding of an oxygen molecule causes subtle changes in the three-

dimensional structure of the haemoglobin complex, which results in the affinity of haemoglobin for other 

oxygen molecules increasing; making it easier for further oxygen molecules to bind. 

Catalysis describes the way that the speed of a reaction is enhanced by lowering its activation energy. 

Saturation is the state of all binding sites of a protein being full. 

Isomerism describes the way that two (or more) structures are related by having the same structural 

components (that is, they are composed of the same atoms) even though they have different three-

dimensional shapes (that is, their component atoms are joined together differently). 

 

Q.90 Which of the following amino acids is most likely to disrupt an alpha helix? 

a. Proline. 

b. Leucine. 

c. Glycine. 

d. Valine. 

Correct answer a. Proline 

Explanation While some amino acids (including leucine) are very good at forming alpha helices, proline 

is known as a helix disrupter because of its inhibitory effect on helix formation. 

 

Q.91 Carbonic acid and sodium bicarbonate (sodium hydrogen carbonate) act as buffers in the 

blood. When a small amount of acid is added to this buffer, the H+ ions are used up as they 

combine with the bicarbonate ions. What happens as a result? 

a. The pH of the blood increases. 

b. The pH of the blood decreases 

c. The reaction is irreversible. 

d. The pH of the blood does not change 

 

Correct answer d.The pH of the blood does not change 

Explanation The phenomenon of buffering can be illustrated by a very simple observation. If you take a 

test-tube containing distilled water and (as dissolved CO2 normally makes it slightly acidic) adjust the pH 

to 7.0 with NaOH, and then add a few drops of 0.1 N HCl, there will be a precipitous drop in pH. If you 

take a test-tube containing 0.1 sodium phosphate, also adjusted to pH 7.0, and add the same amount of 

HCl, the pH will hardly change, due to the buffering action of the phosphate ion. 
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The buffering action of compounds with pKa values near 7, such as carbonic acid, thus protects the cell 

and body fluids against large pH changes. 

 

Q.92 When a chemical system is at equilibrium, what is the value of the change in free energy, G? 

a. Greater than zero. 

b. Zero. 

c. Less than zero. 

d. None of the above 

Correct answer b. zero 
Explanation If the free energy is zero, it implies that there is no net change occurring in the system - 

which is the case when the system is at equilibrium. 

 

Q.93  Which of the following statements about Western Blotting is correct? 

a. The detection of a particular protein by Western Blotting relies on the very specific interaction 

between the protein and its antibody. 

b. The detection of a particular protein by Western Blotting relies on labelling the protein with a 

specific dye. 

c. The detection of a particular protein by Western Blotting relies on labelling the antibody with a 

specific dye. 

d. The detection of a particular protein by Western Blotting relies on the denaturation of the protein. 

 

Correct answer a. The detection of a particular protein by Western Blotting relies on the very specific 

interaction between the protein and its antibody. 

Explanation Specific proteins can be identified after fractionation on a polyacrylamide gel by exposing 

them to specific antibodies that have been produced in animals. These antibodies are labelled with 

radioactivity or a fluorescent compound to enable detection of binding. Proteins with a net charge will 

migrate in an electric field (to the opposite pole) through a gel, the pore size of which can be adjusted. A 

membrane is placed over the gel and the separated proteins are transferred onto the membrane by an 

electric field and soaked in a solution of the labelled antibody to detect the particular protein. This 

technique is known as Western Blotting. 

 

Q.94 Which of the following statements about column chromatography is correct? 

a. Affinity chromatography involves the attachment to the column matrix of ionic groups known 

that bind to the wanted protein. 

b. In reverse phase chromatography the wanted protein can be selectively eluted by solutions of 

different hydrophobicities or ionic strengths. 

c. Ion-exchange chromatography separates proteins according to their size. 

d. Gel-filtration chromatography separates proteins on their ability to bind to specific groups on the 

column matrix. 

 

Correct answer c. In reverse phase chromatography the wanted protein can be selectively eluted by 

solutions of different hydrophobicities or ionic strengths. 

Explanation Proteins can be separated by column chromatography. The protein mixture is passed 

through a column containing a commercially available solid matrix. Different proteins are retarded by 

different amounts as they flow through the column according to their interaction with the solid matrix. 

The proteins are separately collected and analysed as they emerge from the column. Proteins can be 

separated according to: size (gel-filtration chromatography), charge (ion-exchange chromatography), 

ability to bind to specific molecules (affinity chromatography), or hydrophobicity (reverse-phase 

chromatography). High performance liquid chromatography can also be used. It greatly increases the 

speed and efficiency of column chromatography. Here the column material is packed in a steel tube and 
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the liquids are forced through at high pressure. The immobile phase method is more finely divided 

increasing the surface area and efficiency of the separations. 

 

Q.95 Which of the following statements about the role of calcium (Ca2+) during skeletal muscle 

contraction is correct? 

a. Ca2+ released into a myofibril by the action of a nerve impulse binds to a site on the myosin head 

to initiate contraction. 

b. Ca2+ released into a myofibril by the action of a nerve impulse binds to a site on tropomyosin to 

initiate contraction. 

c. Ca2+ released into a myofibril by the action of a nerve impulse binds to a site on the actin to 

initiate contraction 

d. Ca2+ released into a myofibril by the action of a nerve impulse binds to a site on troponin to 

initiate contraction. 

 

Correct answer d. Ca2+ released into a myofibril by the action of a nerve impulse binds to a site on 

troponin to initiate contraction. 

Explanation In skeletal muscle, the nerve impulse to the muscle cell causes the normally closed voltage-

gated Ca2+ channels in the sarcoplasmic reticulum membrane to open and release Ca2+ into the 

myofibril. Muscle contraction is initiated when the Ca2+ binds to one of the subunits of troponin, the 

trimeric protein associated with the actin filaments. An additional protein, tropomyosin, is associated with 

the troponin on the actin filaments blocking the myosin-binding sites. A conformational change occurs 

when the Ca2+ binds to troponin. The troponin- tropomyosin complex is removed from the myosin-

binding sites on actin. This allows the myosin head to attach to the actin filament provided the ATP on 

the myosin head has been hydrolysed to ADP and Pi. The power stroke that causes the actin to slide (by 

the force exerted by myosin) occurs when ADP and Pi are released. Withdrawal of Ca2+ terminates the 

contraction event. 

 

Q.96 In terms of lac operon regulation, what happens when E. coli is grown in medium containing 

both glucose and lactose? 

a. Both CAP and the lac repressor are bound to the DNA. 

b. CAP is bound to the DNA but the lac repressor is not. 

c. Lac repressor is bound to the DNA but CAP is not. 

d. Neither CAP nor the lac repressor are bound to the DNA. 

 

Correct answer d. Neither CAP nor the lac repressor are bound to the DNA. 

Explanation In the presence of high glucose there is no cyclic AMP (cAMP) to cause catabolite gene-

activator protein (CAP) to bind to the DNA, and this binding is necessary for the attachment of RNA 

polymerase to the promoter. With no lactose the lac repressor is bound to the operator. With low glucose 

but no lactose, although CAP binds and assists the RNA polymerase to bind, transcription still does not 

occur because the lac repressor is bound to the operator, blocking polymerase movement. In the presence 

of lactose, a small amount is converted to allolactose, which acts as the inducer. Allolactose binds to the 

repressor, causing its release from the operator and transcription can proceed. 

 

Q.97 Which of the following can be described as 'a sequence that can be several thousand base 

pairs upstream or downstream of a eukaryotic promoter and which increases gene expression as 

much as 200-fold 

a. CAAT box 

b. Enhancer 

c. Insulator 

d. TATA box 
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Correct answer b. Enhancer 
Explanation Eukaryotic genes often have control elements, called enhancers, which increase gene 

expression and which can be thousands of base pairs away from the promoter. These can be tissue-

specific, enhancing transcription in only certain tissues. The enhancer is brought into proximity with the 

promoter by looping of the DNA that lies between them. 

 

Q.98 Suppose a certain gene contains the double-stranded sequence: 

5'- ATGTTTAGCGCC -3' 

3'- TACAAATCGCGG -5' 

If the top strand is the sense strand and codes for an mRNA whose sequence begins 'ATG', which of 

the following would be the sequence of the corresponding segment of antisense RNA? 

a. 5'-AUGUUUAGCGCC-3' 

b. 5'-CCGCGAUUUGUA-3' 

c. 5'-GGCGCUAAACAU-3' 

d. 5'-UACAAAUCGCGG-3' 

 

Correct answer c. 5'-GGCGCUAAACAU-3' 

Explanation An antisense RNA has the complementary sequence to mRNA. In the example, the coding 

sequence in the DNA is the top strand starting ATG (which is the start codon) so the complementary 

sequence would be the RNA equivalent of the bottom DNA strand. U takes the place of T in RNA and all 

single-stranded molecules are written 5' - 3' so the sequence of the complementary RNA would be 5'-

GGCGCUAAACAU-3'. 

 

Q.99 What best describes the mechanism by which the coactivator CREB-binding protein (CBP) 

activates transcription? 

a. CBP has DNA methyltransferase activity. 

b. CBP has histone acetyl transferase activity 

c. CBP interacts with the basal transcription complex. 

d. CBP interacts with the basal transcription complex and also has histone acetyl transferase 

activity. 

 

Correct answer c. CBP interacts with the basal transcription complex. 

Explanation A well-studied example of a coactivator that works with a number of different transcription 

factors (TFs) is CBP. CBP stands for CREB-binding protein, CREB being the first TF found to have CBP 

as a coactivator. CREB in turn stands for cAMP-response-element-binding protein. CREB is TF that 

activates specific genes in response to cAMP signalling. When CBP is recruited to a promoter by binding 

to CREB or another TF, it then activates transcription by more than one mechanism. It can bind to 

components of the basal initiation complex. However, it also has histone acetyl transferase activity 

(HAT), which catalyses acetylation of lysine residues of histone proteins. Histone acetylation reduces the 

positive charge on histone proteins and is generally associated with 'loosely wound' chromatin and 

therefore with  

 

Q.100 Which one of the following pairs, is not correctly matched? 
a. gibberellic acid – Leaf fall 

b. cytokinin – Cell division 

c. IAA – Cell wall elongation 

d. abscisic acid – Stomatal closure. 

 

Correct answer a. gibberellic acid – Leaf fall 
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Explanation Gibberellic acid is a simple weakly acidic plant growth hormone which promotes cell 

elongation of both leaves and stems in general and internodal length of genetically dwarf plants in 

particular. It is in general a growth promoting hormone and does not inhibit growth. So leaf abscission is 

not associated with gibberellic acid but with abscisic acid. 

 

Q.101 Which of the following signals does not activate a serpentine receptor which in turn activates 

a heterotrimeric G-protein? 
a. Glucagon. 

b. Insulin. 

c. Light in retinal rod and cones cells. 

d. Vasopressin. 

 

Correct answer b. Insulin 
Explanation Sequencing of the human genome has shown more genes coding for serpentine receptors 

than for any other single type of protein, indicating the importance of this type of message transfer. These 

receptors can activate a range of different heterotrimeric G-proteins which work through different 

message transduction pathways. 

Glucagon activates a membrane enzyme, adenylate cyclase, via a G-protein producing the second 

messenger cyclic AMP from ATP. Light photons activate a receptor in rod and cone cells which cause a 

G-protein called transducin to activate a cyclic GMP phosphodiesterase enzyme, while vasopressin 

activates the membrane enzyme phospholipase C via a G-protein, generating the second messengers 

inositol triphosphate and diacyl glycerol from the membrane phospholipid phosphatidyl inositol 4,5 bis 

phosphate. 

Insulin does not work via this type of receptor however, but binds to a receptor which is similar to the 

growth factor/cytokine type. 

 

Q.102 In cholera, there is uncontrolled secretion of sodium ions and water into the intestinal lumen 

because of the action of cholera toxin on a G protein coupled receptor system. How does the toxin 

act? 
a. Cholera toxin activates a Gi (inhibitory) protein. 

b. Cholera toxin inhibits phosphodiesterase so that the signal is not switched off. 

c. Cholera toxin inhibits the binding of vasoactive intestinal polypeptide to the receptor 

d. Cholera toxin inhibits the GTPase activity of the G protein alpha subunit. 

 

Correct answer d. Cholera toxin inhibits the GTPase activity of the G protein alpha subunit. 
Explanation Cholera toxin inhibits the GTPase activity of the G protein alpha subunit. In that way the 

adenylate cyclase remains active and keeps producing cyclic AMP which causes uncontrolled secretion of 

sodium ions and water into the intestine leading to diarrhoea and vomiting and dehydration. It does not 

inhibit the binding of VIP to the receptor but it perpetuates the signal even after VIP has become detached 

from the receptor. There is no involvement of a Gi protein. 

 

Q.103 Which of the following enzymes is activated by cyclic AMP, passing on the hormonal signal? 
a. Protein kinase A. 

b. Protein kinase B. 

c. Protein kinase C. 

d. G protein receptor kinase. 

 

Correct answer b. Protein kinase B. 
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Explanation Cyclic AMP binds to a tetrameric enzyme, protein kinase A, which is inactive because 

active sites on the two catalytic subunits are masked by regulatory subunits. Cyclic AMP binding causes 

the molecule to dissociate, releasing monomeric subunits in which the active site is unmasked. 

Protein kinase B is activated by phosphatidyl inositol 3,4,5 triphosphate. Protein kinase C is activated by 

1,2 diacyl glycerol, aided by increased cytoplasmic Ca++ concentration caused by inositol triphosphate. 

Inositol triphosphate and diacyl glycerol are the two messengers produced when phosphatidyl inositol 4,5 

bis phosphate is split by phospholipase C, so both messengers are released at the same time, and, in this 

instance, work synergistically. 

G-protein receptor kinase is a control protein which phosphorylates the receptor protein which causes 

activation of adenylate cyclase. This helps desensitise the receptor since, when it has been 

phosphorylated, an inhibitory protein β-arrestin can bind to it.  

 

Q.104 Which of the following proteins is a death receptor which triggers the extrinsic pathway of 

apoptosis? 
a. Caspase-8 

b. FADD 

c. Fas 

d. Fas ligand 

 

Correct answer c. Fas 
Explanation The Fas protein is a member of the tumour necrosis factor receptor superfamily. Killer T 

cells, which are able to signal target cells to undergo apoptosis, carry on their surface a protein 

complementary to Fas, called the Fas ligand. When this binds to Fas on a target cell it stimulates the 

initiation of apoptosis. First an adaptor protein, the Fas activated death domain (FADD) binds to the 

cytosolic domain of the Fas receptor. Procaspase-8 then binds as a cluster to the FADD-receptor complex 

and is activated by cleavage. Once active caspase-8 is formed a proteolytic caspase cascade ensues, 

leading to activation of the same effector caspases as in the intrinsic pathway. 

 

Q.105 What roles in regulating the intrinsic pathway of apoptosis are played by the Bcl-2 protein 

family members Bax and Bcl-2? 
a. Bax inhibits apoptosis while Bcl-2 stimulates apoptosis. 

b. Bax stimulates apoptosis while Bcl-2 inhibits apoptosis. 

c. Both Bax and Bcl-2 inhibit apoptosis. 

d. Both Bax and Bcl-2 stimulate apoptosis. 

 

Correct answer b. Bax stimulates apoptosis while Bcl-2 inhibits apoptosis. 
Explanation The intrinsic apoptotic pathway is tightly regulated in mammalian cells by two groups of 

proteins, one favouring apoptosis and the other inhibiting it. They all belong to a single protein family, 

the Bcl-2 family. Bax and Bad are pro-apoptotic members of the family and are believed to be involved in 

the initial formation of pores in the mitochondrial membrane. Bcl-2 (the first discovered member) and 

Bcl-xLare important anti-apoptotic proteins that prevent pore formation and cytochrome c release. 

Whether a stimulus that causes cell stress produces cell destruction will therefore depend on the balance 

between the pro-apoptotic and anti-apoptotic proteins. 

 

Q.106 The substrate for photorespiration is: 
a. phosphoglyceric acid 

b. Glycolate 

c. Serine 

d. glycine 
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Correct answer b. Glycolate 
Explanation Glycolate (glycolic acid) is the chief metabolite of photorespiration and also its substrate. 

Other important metabolites are the amino acids glycine and serine. But, phosphoglyceric acid is a lipid 

and it is not a substrate of photorespiration. 

 

Q.107  What will be the effect on phytochrome in a plant subjected to continuous red light? 
a. phytochrome synthesis will increase 

b. level of phytochrome will decrease 

c. phytochrome will be destroyed 

d. first (b) then (a). 

 

Correct answer d. first (b) then (a). 
Explanation Phytochrome is the photoreceptive pigment. It has a light absorbing or light detecting 

portion (the chromophore) attached to small protein of about 1,24,000 daltons. Phytochrome occurs in 2 

forms, i.e., PR and P,.R (i.e., red light and far red light absorbing forms) and these 2 forms are 

interconvertible. 

When continuous red light is given the level of PR decreases as most of it is converted to PFR form. 

When the concentration of PR reaches below a critical value, it starts synthesis of more phytochromes in 

the PR form so that there is equilibrium between synthesis and destruction of PR form. 

 

Q.108 One set of the plant was grown at 12 hours day and 12 hours night period cycles and it 

flowered while in the other set night phase was interrupted by flash of light and it did not produce 

flower. Under which one of the following categories will you place this plant? 
a. long day 

b. darkness neutral 

c. day neutral 

d. short day 

 

Correct answer d. Short day 
Explanation Plants require a day length or light period for flowering, this light period is called as 

photoperiod. It was first studied by Garner and Allard (1920). Short day plants (SDP’s) flower in 

photoperiods less than critical day length, e.g., Nicotiana tabacum, Glaycine max (Soybean), Xanthiam 

strumarium. Further these plants require long uninterrupted dark period and hence are called long night 

plants. 

Long day plants (LDP’s) flower in photoperiod more than critical day length, e.g., Hyocyamus niger 

(Henbane), radish, Beta, spinach, Plantago, etc. Day neutral plants flower in any photoperiod, e.g., 

tomato, maize, cucumber, etc. 

 

Q.109 Two cells A and B are contiguous. Cell A has osmotic pressure 10 atm, turgor pressure 7 atm 

and diffusion pressure deficit 3 atm. Cell B has osmotic pressure 8 atm, turgor pressure 3 atm and 

diffusion pressure deficit 5 atm. The result will be 
a. no movement of water 

b. equilibrium between the two 

c. movement of water from cell A to B 

d. movement of water from cell B to A. 

 

Correct answer c. movement of water from cell A to B 
Explanation Diffusion pressure deficit is the reduction in the diffusion pressure of water in a system over 

its pure state. It is given by DPD = O.P – W.P (T.P). DPD determines the direction of net movement of 
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water. It is always from an area or cell of lower DPD to the area or cell of higher DPD. So, cell A having 

lower DPD, water will move from cell A to B. 

 

Q.110 Inclusive fitness describes: 
a. less competition from other species 

b. more intense selective pressures 

c. fewer resources 

d. fewer predators 

 

Correct answer b. more intense selective pressures 
Explanation A is incorrect: they do not necessarily experience less competition from other species. 

However, they may experience less competition from other individuals in their species. 

Answer B is correct: they are not in the habitat to which they are best adapted. 

Answer C is incorrect: they do not necessarily experience fewer resources. Indeed, if few other 

individuals or species live in the habitat resources may be more abundant. 

Answer D is incorrect: they do not necessarily experience fewer predators. A predator is not necessarily 

confined to the same ecological ranges defined by the fundamental niche of its prey. 

 

Q.111 Use the following data from a mapping experiment to work out the order of the three genes: 
a. leu+ tetR his+ 

b. his+ tetR leu+ 

c. leu+ his+ tetR 

d. tetR leu+ his+ 

 
 

Correct answer d. tetR leu+ his+ 
Explanation This shows the results of a generalised transduction mapping experiment. The closer 

together two genes are in a bacterial genome, the more likely they are to be co-transduced. 

 

Q. 112 What kind of phages bring about specialised transduction? 
a. T even phages 

b. Lytic phages 

c. Lysogenic phages 

d. RNA phages 

 

Correct answer c. Lysogenic phages 
Explanation Specialised transduction occurs when phages integrate into the bacterial genome during a 

lysogenic phase of their life cycle. When they excise from the bacterial DNA they often include a nearby 

segment of DNA. 

 

Q.113 Which of the following terms describes a bacterial cell that has lost its ability to synthesize 

leucine? 
a. Hfr 
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b. F- 

c. Auxotrophic 

d. Prototrophic  

 

Correct answer c. Auxotrophic 
Explanation An auxotrophic mutant lacks an enzyme used in an essential biochemical pathway. 

 

Q.114 In pigeons, red colour is caused by a dominant allele and brown colour by a recessive allele. 

At a second locus, a dominant allele produces barred wings. Barless wings are recessive. A brown 

barless female lays five eggs which hatch to produce two red barred winged, two red barless winged 

and two brown barred winged birds. What is the genotype of the male pigeon with which this 

female mated? 
a. homozygous recessive at both loci  

b. heterozygous at each loci 

c. homozygous dominant at both loci 

d. heterozygous at the colour locus and homozygous dominant at the barred/barless locus 

 

Correct answer b. heterozygous at each loci 
Explanation Let R = red feather colour allele, 

r = brown feather colour allele; 

B = barred and b = barless. 

Genotype of Brown barless female = rrbb. 

Her mate is RrBb. 

He must have dominant alleles to produce red and barred offspring, but also have recessive alleles to 

father brown and barless chicks. 

 

Q.115 What would be the probability that the five children in a family are all boys? 
a. 1/32 

b. 1/64 

c. 1/25 

d. 1/16 

 

Correct answer a. 1/32  
Explanation The probability that one fertilisation results in a boy is 1/2. That five fertilisations produce 

boys is (1/2)5. 

 

Q.116 Which of the following events occurs during ribosome translocation? 
a. the tRNA that was in the E site moves to the A site 

b. the tRNA that was in the P site moves to the A site 

c. the tRNA that was in the P site moves to the E site 

d. the tRNA that was in the A site moves to the E site 

 

Correct answer c. the tRNA that was in the P site moves to the E site 
Explanation An individual tRNA enters a ribosome in the A site, moves to the P site and exits from the E 

site. 

 

Q.117 Sickle-cell anaemia is an interesting genetic disease. Normal homozygous individuals (SS) 

have normal blood cells that are easily infected with the malarial parasite. Thus, many of these 

individuals become very ill from the parasite and many die. Individuals homozygous for the sickle-

cell trait (ss) have red blood cells that readily collapse when deoxygenated. Although malaria 
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cannot grow in these red blood cells, individuals often die because of the genetic defect. However, 

individuals with the heterozygous condition (Ss) have some sickling of red blood cells, but generally 

not enough to cause mortality. In addition, malaria cannot survive well within these "partially 

defective" red blood cells. Thus, heterozygotes tend to survive better than either of the homozygous 

conditions. If 4% of 1,000 babies in an African population is born with a severe form of sickle-cell 

anaemia (ss), how many babies will be more resistant to malaria because they are heterozygous (Ss) 

for the sickle-cell gene? 
a. 380 

b. 340 

c. 320 

d. 220 

 

Correct answer c. 320 

Explanation 
a) Step 1: Find q² 

q² = 4% = 0.04 

b) Step 2: Find q 

q = √q² 

= √0.04 

= 0.2 

c) Step 3: Find p 

p + q = 1 

p = 1 - q 

= 1 - 0.2 

= 0.8 

d) Step 4: Solve for the heterozygous genotype based on the population size (n = 1000) 

Ss = n2pq 

Ss = (1000)[2(0.8)(0.2)] 

Ss = 320 

In this population, 320 babies out of 1,000 will be more resistant to malaria. 

 

Q.118 Which of the following methods for introducing DNA into cells is used only for plants? 
a. A gene 'gun' 

b. Electroporation 

c. Microinjection 

d. Transformation of competent cells 

 

Correct answer a. A gene 'gun' 
Explanation Electroporation and transformation of competent cells are methods commonly used for 

introducing DNA into bacteria. Microinjection is used for animal cells and oocytes, which are bigger and 

do not have cell walls so microinjection using a fine glass needle is possible. One way of introducing 

DNA into plant cells is to bombard them with DNA-coated particles fired at high speed from a 'gene gun'. 

 

Q.119 Which inherited human disorder results from mutations in the nucleotide excision repair 

system? 
a. Huntingdon disease 

b. myotonic dystrophy 

c. hypermutability syndrome 

d. xeroderma pigmentosum 
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Correct answer d. xeroderma pigmentosum 
Explanation Xeroderma pigmentosum is a autosomal recessive disorder that results from mutation in one 

of eight genes encoding enzymes involved in nucleotide excision repair. 

 

Q.120 Which of the following cytogenetic techniques would be the most likely to identify a 

microdeletion? 
a. G banding 

b. Fluorescence in situ hybridisation 

c. R banding 

d. inversion analysis 

 

Correct answer b. Fluorescence in situ hybridisation 
Explanation Fluorescence in situ hybridisation is a sensitive technique that could resolve a deletion of 

submicroscopic size. 

 

Q.121 Lactate is produced in muscle tissue during anaerobic exercise: 
a. to lower the pH of muscle tissue 

b. to reoxidise NADH to allow glycolysis to continue 

c. to remove 3-carbon fragments to allow glycolysis to continue 

d. to provide a substrate for lactate dehydrogenase in the muscle 

 

Correct answer b. to reoxidise NADH to allow glycolysis to continue 
Explanation Breakdown of glucose in glycolysis yields NADH in the reaction catalysed by 

glyceraldehyde 3-phosphate dehydrogenase. In the absence of oxygen, this cannot be reoxidised by the 

mitochondria. If glycolysis is to continue to generate ATP, NADH must be oxidised by pyruvate, thus 

forming lactate. Muscles cannot use lactate, nor make glucose. 

 

Q.122 Non-esterified ('free') fatty acids found in the plasma are derived from: 
a. A high intake of ketogenic amino acids in the diet 

b. Hydrolysis of dietary fat in the intestine 

c. Hydrolysis of stored fat in the adipose tissue 

d. Condensation of ketone bodies in the liver 

 

Correct answer c. Hydrolysis of stored fat in the adipose tissue 
Explanation Free fatty acids (bound to albumin) in the circulation are derived by hormone- sensitive 

lipase acting on triglyceride stores in the adipose tissue. Dietary fat, and newly synthesised fat, is 

transported in the blood in lipoproteins. Ketone bodies cannot be reconverted into fatty acids. 

 

Q.123 Which of the following processes is NOT carried out in the mitochondria? 
a. tricarboxylic acid cycle 

b. oxidative deamination of glutamate 

c. ketone body biosynthesis 

d. gluconeogenesis 

 

Correct answer d. gluconeogenesis 
Explanation Mitochondria are organelles specialising in oxidative metabolism, and hence a good site for 

the TCA cycle, fatty acid oxidation, and amino acid oxidation. Ketone body formation uses the acetyl 

CoA from fatty acid breakdown. Gluconeogenesis, however, is a reductive process and takes place in the 

cytoplasm. 
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Q.124 Which widely expressed membrane bound complement control protein can inhibit all 3 

pathways (alternative, lectin and classical) in order to limit tissue damage during immune 

responses? 
a. Factor I 

b. Complement Receptor 1 (CR1, CD35) 

c. Decay Accelerating Factor (CD55) 

d. Factor H 

 

Correct answer b. Complement Receptor 1 (CR1, CD35) 
Explanation There are 3 membrane proteins which protect tissue from all 3 pathways of complement 

activation: decay accelerating factor (CD55), membrane cofactor protein (CD46) and protectin (CD59). 

They work together by inhibiting different stages of the complement cascade. Factor I can also interfere 

with all 3 pathways but is found in plasma (fluid phase). 

 

Q.125 Isocitrate dehydrogenase catalyzes the reaction given above. The curves illustrated above are 

obtained when the initial velocity (v) of the reaction is plotted against isocitrate concentration in the 

presence of various levels of ADP and excess NAD
+
. Which of the following statements about this 

system is correct? 

isocitrate + NAD
+
  a-ketoglutarate + CO2 + NADH + H

+
 

a. Isocitrate dehydrogenase exhibits simple Michaelis-Menten kinetics in the absence of ADP.  

b. ADP increases the Km of the enzyme for isocitrate.  

c. ADP increases the Vmax of the enzyme.  

d. ADP activates the enzyme. 

 

 
 

Correct answer d. ADP activates the enzyme. 
Explanation A Sigmoidal curve represents a non-Michaelis-Menten kinetics. 

ADP facilitates binding of isocitrate while Vmax remains unchanged. 

ADP activates the enzyme, as ADP increases the enzyme becomes more active at lower isocitrate. 

 

Q.126 The first life on earth was: 
a. Cyanobacteria 

b. Chemoheterotrophs 

c. photo autotrophs 

d. Autotrophs 

 

Correct answer b. Chemoheterotrophs 
Explanation Chemotrophs are organisms that obtain energy by the oxidation of electron donors in their 

environments. These molecules can be organic or inorganic. The chemotroph designation is in contrast to 

phototrophs, which utilize solar energy. Chemotrophs can be either autotrophic or heterotrophic. 
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Q.127 The first step in two-dimensional gel electrophoresis generates a series of protein bands by 

isoelectric focusing. In a second step, a strip of this gel is turned 90 degrees, placed on another gel 

containing SDS, and electric current is again applied. In this second step: 
a. Proteins with similar isoelectric points become further separated according to their molecular 

weights.  

b. The individual bands become stained so that the isoelectric focus pattern can be visualized   

c. The individual bands become visualized by interacting with protein-specific antibodies in the 

second gel  

d. The individual bands undergo a second, more intense isoelectric focusing. 

 

Correct answer a. Proteins with similar isoelectric points become further separated according to 

their molecular weights.  
 

Q.128 A wild plant with 3 genes was crossed with a triple recessive mutant. The F1 hybrid (L G S/l 

g s) was then back crossed with the triple mutant and the phenotypes recorded are as follows: 

Triple Heterozygote: L G S / l g s X Recessive homozygote: l g s / l g s 

 
The distance in map unit (mu) between L to S and G to S is 
a. 25 and 17 mu, respectively   

b. 10 and 14 mu, respectively  

c. 25 and 14 mu, respectively  

d. 10 and 17 mu, respectively 

 

Explanation 

 
the frequency of recombination between L and S, given that the parental classes are L G S and l g s: 
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l G S      33 

L g s     40 

L G s      4 

l g S        2 

79 

79/740 or 10.7% of gametes recombinant between L & S. So, map distance between L & S = 

10.7 map units. 

The frequency of recombination between S and G, given that the parental 

classes are L G S and l g s: 

L g S     59 

l G s      44 

L G s       4 

l g S         2 

109 

109/740 or 14.8 % of gametes recombinant between S & G. So, map distance between S & 

G=14.8 map units 

 

Q.129 The cell cycle is controlled at how many checkpoints? 
a. One 

b. Two 

c. Three 

d. Four  

 

Correct answer c. Three 
Explanation There are a number of checkpoints, but the three most important ones are: 

 The G1_11start subscript, 1, end subscript checkpoint, at the G1_11start subscript, 1, end 

subscript/S transition. 

 The G2_22start subscript, 2, end subscript checkpoint, at the G2_22start subscript, 2, end 

subscript/M transition. 

 The spindle checkpoint, at the transition from metaphase to anaphase. 

 
Q.130 Which of the following explains why some organisms hermaphroditical reproduce? 
a. A code in their genes enable them to do so. Otherwise is of no significance. 

b. Because of the benefits of switching between reproductive processes. 

c. They are able to engage in mitosis but not meiosis. 
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d. So as to prevent the chances of negative apoptosis.  

 

Correct answer b. Because of the benefits of switching between reproductive processes. 
Explanation A hermaphrodite is an organism that has reproductive organs normally associated with both 

male and female sexes. Many taxonomic groups of animals (mostly invertebrates) do not have separate 

sexes.In these groups, hermaphroditism is a normal condition, enabling a form of sexual reproduction in 

which either partner can act as the "female" or "male". For example, the great majority of tunicates, 

pulmonate snails, opisthobranch snails and slugs are hermaphrodites. Hermaphroditism is also found in 

some fish species and to a lesser degree in other vertebrates. Most plants are also hermaphrodites. 

 

Q.131 A blastocyst contains an inner cell mass consisting of cells that are : 
a. Totipotent 

b. Pluripotent 

c. Multipotent 

d. Gamete 

 

Correct answer b. Pluripotent 
Explanation Pluripotent: (Ability of an immature cell or stem cell) A cell that is capable of giving rise to 

several different cell types. 

 

 

Q.132 Which of the following is considered as 21st amino acid? 
a. Hydroxylysine 

b. Ornithine 

c. Citrulline 

d. Selenocysteine 

 

Correct answer d. Selenocysteine 
Explanation Selenocysteine is the 21st proteinogenic amino acid. Selenocysteine exists naturally in all 

three domains of life, but not in every lineage, as a building block of selenoproteins. 

 

Q.133 This type of RNA codes for a protein : 
a. tRNA 

b. mRNA 

c. rRNA 

d. No RNA codes for protein 

 

Correct answer b. mRNA 
 

Q.134 The correct order of events is: 
a. Transcription, translation, splicing  

b. Splicing, transcription, translation  

c. Transcription, splicing, translation  

d. Translation, Splicing, Transcription  

 

Correct answer c. Transcription, splicing, translation  
 

Q.135 The anticodon is: 
a. On the mRNA  
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b. On the DNA  

c. On the tRNA  

d. On the protein  

 

Correct answer c. On the tRNA  

Explanation 

 
 

Q.136 The tRNA that is base pairing with the codon is in the: 
a. A Site 

b. P Site 

c. E Site 

d. None of the above 

 
Correct answer b. P site  
Explanation A-site, P-site and E-site: 
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A-site: the ribosomal site most frequently occupied by aminoacyl-tRNA. The aminoacyl-tRNA in the A-

site functions as the acceptor for the growing protein during peptide bond formation. 

 

P-site: the ribosomal site most frequently occupied by peptidyl-tRNA, i.e. the tRNA carrying the growing 

peptide chain. The P-site is also referred to as the puromycin sensitive site. Puromycin is an antibiotic 

which shows similarities with a part of aminoacyl-tRNA. When puromycin is present in the A-site, the 

peptide can be linked to puromycin via a peptide bond. Thus, peptidyl-tRNA in the P-site is located in the 

puromycin sensitive site. 

 

E-site: the ribosomal site harbouring decylated tRNA on transit out from the ribosome. 

 

The P site is the middle of the 3 ribosome sites. tRNAs move there after the peptide bond is formed 

 

Q.137 In a given population, only the "A" and "B" alleles are present in the ABO system; there are 

no individuals with type "O" blood or with O alleles in this particular population. If 200 people 

have type A blood, 75 have type AB blood, and 25 have type B blood, what are the alleleic 

frequencies of this population? 

a. 0.214 

b. 0.208 

c. 0.180 

d. 0.200 

Correct answer b. 0.208 

Explanation To calculate the allele frequencies for A and B, we need to remember that the individuals 

with type A blood are homozygous AA, individuals with type AB blood are heterozygous AB, and 

individuals with type B blood are homozygous BB. 

The frequency of A equals the following: 2 x (number of AA) + (number of AB) divided by 2 x (total 

number of individuals). 

Thus 2 x (200) + (75) divided by 2 (200 + 75 + 25). This is 475/600 = 0.792 = p. 

Since q is simply 1 - p, then q = 1 - 0.792 or 0.208. 

 

 

Q.138 The most abundant group in zooplankton are: 
a. Larvaceans  

b. Nanoplankton  

c. Copepods  

d. None of the above 

 

Correct answer c. Copepods  
 

Q.139 Which fossil fuel is made from dead plants? 
a. Oil 

b. Natural Gas 

c. Coal 

d. None of the above 

 

Correct answer c. Coal 

 

 

 

 



Mock Test 03 Dec 2017 

 
 

  
www.acetheraceonline.com 

 
  

Q.140 Name the following structures: 
(a)                                      (b)                                     (c) 

 
 

a. a)-glycine, b)- valine, c)- alanine 

b. a)-glycine, b)- alanine, c)- valine 

c. a)-lysine, b)- valine, c)- alanine 

d. a)-alanine, b)- valine, c)- glycine 

 

Correct answer b. a)-glycine, b)- alanine, c)- valine 
 

Q.141 Net production of energy from aerobic respiration: 
a. 32 

b. 30 

c. 36 

d. 40 

 

Correct answer c. 36 

Explanation 

 
 

Q.142  Identify the enzyme in the following reaction: 
a. a) Pyruvate dehydrogenase, b) enolase 

b. a) Pyruvate dehydrogenase, b) Aldolase 

c. a) Alcohal dehydrogenase, b)  carboxylase 

d. a) Pyruvate dehydrogenase, b) Alcohol dehydrogenase 
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Correct Answer d. a) Pyruvate dehydrogenase, b) Alcohol dehydrogenase 
 

Q.143  The value of Vmax for the enzyme depicted by curve A is : 
 

a. 0.1 µmol min-1 mg-1. 

b. 1 µmol min-1 mg-1. 

c. 10 µmol min-1 mg-1.  

d. 2 mM 

 

 
Correct Answer c. 10 µmol min-1 mg-1.  
Explanation Curve A intersects the Y axis t 1/Vmax 

Vmax = 1/0.1 

 

Q.144 The P50 value of haemoglobin for oxygen is increased during exercise. The mechanism of 

this change is described in the following proposed statements 

A. Increased CO2 production by muscles elevated pCO2 of blood which affects P50 value 

B. The afflnity of haemoglobin for oxygen increases as 2,3-BPG level is elevated 

C. increased body temperature shifts the oxyhaemoglobin dissociation curve to the right 

D. The decreased pH of blood reduces the affinity of haemoglobin for oxygen 

Which of the above statement is Incorrect? 
a. A 

b. B 

c. C 

d. D 
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Correct answer b. B 
Explanation Increased 2,3 Diphosphoglycerate(2, 3 —DPG) level and increased body temperature shifts 

the oxyhaemoglobin dissociation curve to the left.A rightward shift indicates that the hemoglobin under 

study has a decreased affinity for oxygen. This makes it more difficult for hemoglobin to bind to oxygen 

(requiring a higher partial pressure of oxygen to achieve the same oxygen saturation), but it makes it 

easier for the hemoglobin to release oxygen bound to it. The effect of this rightward shift of the curve 

increases the partial pressure of oxygen in the tissues when it is most needed, such as during exercise, or 

hemorrhagic shock. 

 
The curve explains a progressive increase in the percentage of hemoglobin bound with oxygen as blood 

partial pressure of oxygen increases, is called oxygen hemoglobin dissociation curve. And it is called the 

percent saturation of hemoglobin. 

 

Q.145 The plot represents the relationship between substrate concentration and velocity for a single 

enzyme in the absence (curve x) and presence (curve y) of a compound that binds allosterically to 

the enzyme. 

In the presence of the allosteric compound: 
a. Km and Vmax both increase. 

b. Km and Vmax both decrease. 

c. Km increases and Vmax decreases. 

d. Km decreases and Vmax stays the same. 

 

 
Correct answer d.  Km decreases and Vmax stays the same. 
Explanation From the graph, the Vmax remains unchanged but the Km decreases as the curve y shifts to 

the left. 

 


