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CLASS – 11th to 12th 

Section – I 

MATHEMATICS 

 

1.  If  2 2cos 2,sin 2+ +  are roots of  23 2 0+ + =x bx c  whose discriminant is 1 ,and  4 4cos 3,sin 3− −  are 

roots of 29 2 0+ + =x bx c  whose discriminant is 2  then 2

1


=


           

 (a) 3 (b) 9   

 (c) 
1

3
 (d) 

1

9
    

2.  Consider two positive numbers ,a b . If AM of ,a b exceeds their GM by 
3

2
 and GM of ,a b exceeds their HM by 

6

5
, then the value of 2 2−b a  is 

 (a) 35      (b) − 35   

 (c) − 136      (d) 135 

3.  Let  
2 2 2 2 2 2

1 1 1 1 1 1
1 1 ..... 1

1 2 2 3 2021 2022
= + + + + + + + + +S , then the value of  [ ]S  is where  [ ].  is greatest 

integer function is 

 (a) 2019      (b) 2020   

 (c) 2021      (d) 2022 

4.  Positive numbers 𝑥, 𝑦, 𝑧 satisfy 8110=xyz and 10 10 10 10(log )(log ) (log )(log ) 468+ =x yz y z . The value of 

2 2 2
10 10 10(log ) (log ) (log )+ +x y z is  

 (a) 75      (b) 65   

 (c) 85      (d) 55 

5.  The first four terms of an arithmetic sequence are ,9,3 −p p q  and 3 +p q . What is the 2022th term of the 

sequence? 

 (a) 7086      (b) 8089  

 (c) 9027      (d) 8888 

6.  The minimum value of ( ) | 1| |2 1| |3 1| |119 1|= − + − + − + + −f x x x x x is ______. 

 (a) 35      (b) 39   

 (c) 49      (d) 55 
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7.  A regular hexagon has side length 6. Congruent arcs with radius 3 are drawn with the center at each of the 

vertices, creating circular sectors as shown. The region inside the hexagon but outside the sectors is shaded 

as shown What is the area of the shaded region? 

 

 (a) 27 3 9−       (b) 27 3 6−     

 (c) 54 3 18−       (d) 54 3 12−   

8.  The sum of the digits in the decimal form of the number 202210 2023− is  

 (a) 18192      (b) 18172  

 (c) 18156      (d) 18213 

9. Let 3 3( ) (1 )= −f x x x . What is the value of the sum 

1 2 3 4 2021 2022

2023 2023 2023 2023 2023 2023

           
− + − + + −           

           
f f f f f f is ______ 

 (a) 0      (b) 1   

 (c) 
32021

2023
      (d) 

32022

2023
 

10.  A college awarded 38 medals in Footballs, 15 in Basketball and 20 to Cricket. If these medals went to a total 

of 58 men and only three men got medals in all the three sports. The number of students who received 

medals in exactly two of the three sports is 

 (a) 18      (b) 15   

 (c) 9      (d) 6 

Section – II 

PHYSICS 

11. Let the angle between two nonzero vectors A  and B  be 120° and resultant be C  

 (a) C  must be equal to || BA −  (b) C  must be less than || BA −  

 (c) C  must be greater than || BA −  (d) C  may be equal to || BA −  

12. The vector sum of two forces is perpendicular to their vector differences. In that case, the forces 

 (a) Are equal to each other in magnitude (b) Are not equal to each other in magnitude 

 (c) Cannot be predicted (d) Are equal to each other 

13. How many minimum number of non-zero coplanar vectors having different magnitudes can be added to 

give zero resultant 

 (a) 2 (b) 3 

 (c) 4 (d) 5  
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14. A body sliding on a smooth inclined plane requires 4 seconds to reach the bottom starting from rest at the 

top. How much time does it take to cover one-fourth distance starting from rest at the top (assume it us 

uniformly accelerating down) 

 (a) 1 s (b) 2 s 

 (c) 4 s (d) 16 s 

15. A body thrown vertically upwards with an initial velocity u  reaches maximum height in 6 seconds. The 

ratio of the distances travelled by the body in the first second and the seventh second is 

 (a) 1 : 1 (b) 11 : 1 

 (c) 1 : 2 (d) 1 : 11 

16. A very large number of balls are thrown vertically upwards in quick succession in such a way that the next 

ball is thrown when the previous one is at the maximum height. If the maximum height is 5m, the number 

of ball thrown per minute is (take 210 −=g ms ) 

 (a) 120 (b) 80 

 (c) 60 (d) 40 

17. The coordinates of a moving particle at any time are given by 2=x at  and 2=y bt . The speed of the particle 

at any moment is _____. 

 (a) 2 ( )+t a b  (b) 2 22 ( )−t a b  

 (c) 2 2+t a b  (d) 2 22 ( )+t a b  

18. A particle starts moving rectilinearly at 𝑡 = 0 such that its velocity as function of time is 𝑣 =  𝑡2 − 𝑡, where 

𝑣 is in 𝑚𝑠− 1 and 𝑡 is in seconds. The time interval in which the particle decelerates is ____ 

 (a) 𝑡 > 1 𝑠 (b) 𝑡 <  
1

2
 

 (c) 
1

2
 𝑠 <  𝑡 < 1 𝑠 (d) 𝑡 <  

1

2
 𝑠  𝑎𝑛𝑑  𝑡 > 1𝑠 

19. A particle is projected with a velocity v such that its range on the horizontal plane is twice the greatest 

height attained by it. The range of the projectile is (where g  is acceleration due to gravity) 

 (a) 
24

5

v

g
 (b) 

2

4

5

g

v
 

 (c) 
2v

g
 (d) 

24

5

v

g
 

20. A ball of mass 𝑚 is thrown vertically upwards. Another ball of mass 2 𝑚 is thrown at an angle θ with the 

vertical. Both of them stay in air for same period of time. The heights attained by the two balls are in the 

ratio of  

 (a) 2 : 1 (b) 1:cos  

 (c) 1 : 1 (d) cos :1  

 

Section – III 

CHEMISTRY 

 

21. At low pressure, the Vander waal’s equation is written as: 
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 (a) 
PV

RT
 = 1

a

RTV

 
− 

 
 (b) 

PV

RT
 = 1

RTV

a

 
− 

 
 

 (c) 
PV

RT
 = 1

a

RTV

 
+ 

 
 (d) 

PV

RT
 = 1

RTV

a

 
+ 

 
 

22. Aspirin has the molecular formula 
9 8 4C H O . How many atoms of oxygen are there in a tablet weighing 360 

mg? 

 (a) 231.204 10  (b) 221.08 10  

 (c) 241.204 10  (d) 214.81 10  

23. One mol. of equimolar mixture of ferric oxalate and ferrous oxalate is to be completed oxidized by 
4KMnO  

solution in acidic medium. Find the volume of 2

410 M KMnO−  solution required for this oxidation _____ 

 (a) 90 L (b) 45 L 

 (c) 60 L (d) 30 L 

24. In which of the following processes energy is absorbed? 

 (a) Cl e Cl− −+ →  (b) 2O e O− − −+ →  

 (c) 2O e O− − −− →  (d) Na e Na+ −+ →  

25. Aspirin contains 35.55% 
w

w

 
 
 

 of oxygen. If each molecule of oxygen has four oxygen atoms, the mol. mass 

of aspirin is ____. 

 (a) 120u (b) 180u  

 (c) 240u (d) 90u 

26. What is the volume of water mixed in 500 ml 0.5 M NaOH solution so that its concentration becomes 10 mg 

NaOH per ml? 

 (a) 100 ml (b) 200 ml 

 (c) 250 ml (d) 500 ml 

27. If 3L of 0.1 M HCl is added to 2 L of 0.5 M HCl, calculate the molarity of resultant solution? 

 (a) 0.48 (b) 0.26 

 (c) 0.12 (d) 0.4 

28. 4 2 3 2FeS KMnO Fe O SO MnO+ ⎯⎯→ + + in this reaction the equivalent mass of FeS is ____ 

 (a) M/8 (b) M/7 

 (c) M/6 (d) M/5 

29. It requires 40 ml of 0.5 M 4Ce +  to titrate 10 ml of 1.0M 2Sn +  to 4Sn + . The oxidation state of Ce in the reduction 

product is _____ 

 (a) +2 (b) +3 

 (c) +6 (d) +1 

30. An isostructural pair is ____ 

 (a) 3 3XeO , SO  (b) 4 4CF , SF  

 (c) 3 3XeO ,NH  (d) 5 5PF ,BrF  
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Aptitude 

31. 4, 6, 9, 
1

13
2

, ? 

 (a) 
1

17
2

 (b) 19 

 (c) 
1

20
4

 (d) 
3

22
4

 

32.9360, 1560, 312, 78, 26, ? 

 (a) 4 (b) 13 

 (c) 2 (d) 5 

33. NOS, OQV, PSY, QUB, ? 

 (a) SWE (b) RWE 

 (c) RVE (d) RWF 

34. X L R, Y K S, Z J T, A I U, ? 

 (a) B H V (b) C H V 

 (c) B I V (d) B H W 

35. – – s t L L t s – – L t – – L – t s t – 

 (a) L s t s L t L s (b) L t L t s t L t 

 (c) L t t L s t L L (d) L LL t s t L t 

36. Find the odd-numeral pair. 

 (a) 8 – 27 (b) 125 – 216 

 (c) 343 – 512 (d) 1009 – 1331 

37. Find the odd-numeral pair. 

 (a) 72 – 45 (b) 51 – 24 

 (c) 47 – 20 (d) 32 – 13 

38. Find the odd-numeral pair. 

 (a) 13 – 21 (b) 19 – 27 

 (c) 15 – 23 (d) 16 – 24 

39. In a certain code language, STRING is written as % = *4+÷ and PRAISE as ?*@4%x How will the word GRAPES 

be written in that code language,?  

 (a) ÷*@x?% (b) ÷@*? x % 

 (c) ÷*@ ?x% (d) ÷*–?x% 

40. Analogy find the missing the number 20 : 11 : : 102 : ? 

 (a) 49 (b) 52 

 (c) 61 (d) 98 

 

 

ANSWER KEY  
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1. B 2. C 3. B 4. A 5. B 6. C 7. C 8. A 9. A 10. C 

11. B 12. A 13. B 14. B 15. B 16. C 17. D 18. C 19. A 20. C 

21. A 22. D 23. A 24. B 25. B 26. D 27. B 28. B 29. B 30. C 

31. C 32. B 33. B 34. A 35. C 36. D 37. D 38. D 39. C 40. B 
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Section – I 

MATHEMATICS 
 

1.  If  2 2cos 2,sin 2+ +  are roots of  23 2 0+ + =x bx c  whose discriminant is 1 ,and  4 4cos 3,sin 3− −  are 

roots of 29 2 0+ + =x bx c  whose discriminant is 2  then 2

1


=


           

 (a) 3 (b) 9   

 (c) 
1

3
 (d) 

1

9
    

2.  Consider two positive numbers ,a b . If AM of ,a b exceeds their GM by 
3

2
 and GM of ,a b exceeds their HM by 

6

5
, then the value of 2 2−b a  is 

 (a) 35    (b) − 35  (c) − 136  (d) 135 

3.  Let  
2 2 2 2 2 2

1 1 1 1 1 1
1 1 ..... 1

1 2 2 3 2021 2022
= + + + + + + + + +S , then the value of  [ ]S  is where  [ ].  is greatest 

integer function is 

 (a) 2019      (b) 2020   

 (c) 2021      (d) 2022 

4.  Positive numbers 𝑥, 𝑦, 𝑧 satisfy 8110=xyz and 10 10 10 10(log )(log ) (log )(log ) 468+ =x yz y z . The value of 

2 2 2
10 10 10(log ) (log ) (log )+ +x y z is  

 (a) 75    (b) 65   (c) 85   (d) 55 

5.  The first four terms of an arithmetic sequence are ,9,3 −p p q  and 3 +p q . What is the 2022th term of the 

sequence? 

 (a) 7086      (b) 8089  

 (c) 9027      (d) 8888 

6.  The minimum value of ( ) | 1| |2 1| |3 1| |119 1|= − + − + − + + −f x x x x x is ______. 

 (a) 35    (b) 39   (c) 49   (d) 5 

7.  A regular hexagon has side length 6. Congruent arcs with radius 3 are drawn with the center at each of the 

vertices, creating circular sectors as shown. The region inside the hexagon but outside the sectors is shaded 

as shown What is the area of the shaded region? 

 

 (a) 27 3 9−       (b) 27 3 6−     

 (c) 54 3 18−       (d) 54 3 12−   
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8.  The sum of the digits in the decimal form of the number 202210 2023− is  

 (a) 18192      (b) 18172  

 (c) 18156      (d) 18213 

9. Let 3 3( ) (1 )= −f x x x . What is the value of the sum 

1 2 3 4 2021 2022

2023 2023 2023 2023 2023 2023

           
− + − + + −           

           
f f f f f f is ______ 

 (a) 0      (b) 1   

 (c) 
32021

2023
      (d) 

32022

2023
 

10.  A college awarded 38 medals in Footballs, 15 in Basketball and 20 to Cricket. If these medals went to a total 

of 58 men and only three men got medals in all the three sports. The number of students who received 

medals in exactly two of the three sports is 

 (a) 18      (b) 15   

 (c) 9      (d) 6 

 

Section – II 

PHYSICS 

11. Let the angle between two nonzero vectors A  and B  be 120° and resultant be C  

 (a) C  must be equal to || BA −  (b) C  must be less than || BA −  

 (c) C  must be greater than || BA −  (d) C  may be equal to || BA −  

12. The vector sum of two forces is perpendicular to their vector differences. In that case, the forces 

 (a) Are equal to each other in magnitude (b) Are not equal to each other in magnitude 

 (c) Cannot be predicted (d) Are equal to each other 

13. How many minimum number of non-zero coplanar vectors having different magnitudes can be added to 

give zero resultant 

 (a) 2 (b) 3 

 (c) 4 (d) 5  

14. A body sliding on a smooth inclined plane requires 4 seconds to reach the bottom starting from rest at the 

top. How much time does it take to cover one-fourth distance starting from rest at the top (assume it us 

uniformly accelerating down) 

 (a) 1 s (b) 2 s 

 (c) 4 s (d) 16 s 

15. A body thrown vertically upwards with an initial velocity u  reaches maximum height in 6 seconds. The 

ratio of the distances travelled by the body in the first second and the seventh second is 

 (a) 1 : 1 (b) 11 : 1 

 (c) 1 : 2 (d) 1 : 11 
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16. A very large number of balls are thrown vertically upwards in quick succession in such a way that the next 

ball is thrown when the previous one is at the maximum height. If the maximum height is 5m, the number 

of ball thrown per minute is (take 210 −=g ms ) 

 (a) 120 (b) 80 

 (c) 60 (d) 40 

17. The coordinates of a moving particle at any time are given by 2=x at  and 2=y bt . The speed of the particle 

at any moment is _____. 

 (a) 2 ( )+t a b  (b) 2 22 ( )−t a b  

 (c) 2 2+t a b  (d) 2 22 ( )+t a b  

18. A particle starts moving rectilinearly at 𝑡 = 0 such that its velocity as function of time is 𝑣 =  𝑡2 − 𝑡, where 

𝑣 is in 𝑚𝑠− 1 and 𝑡 is in seconds. The time interval in which the particle decelerates is ____ 

 (a) 𝑡 > 1 𝑠 (b) 𝑡 <  
1

2
 

 (c) 
1

2
 𝑠 <  𝑡 < 1 𝑠 (d) 𝑡 <  

1

2
 𝑠  𝑎𝑛𝑑  𝑡 > 1𝑠 

19. A particle is projected with a velocity v such that its range on the horizontal plane is twice the greatest 

height attained by it. The range of the projectile is (where g  is acceleration due to gravity) 

 (a) 
24

5

v

g
 (b) 

2

4

5

g

v
 

 (c) 
2v

g
 (d) 

24

5

v

g
 

20. A ball of mass 𝑚 is thrown vertically upwards. Another ball of mass 2 𝑚 is thrown at an angle θ with the 

vertical. Both of them stay in air for same period of time. The heights attained by the two balls are in the 

ratio of  

 (a) 2 : 1 (b) 1:cos  

 (c) 1 : 1 (d) cos :1  

 

Section – III 

CHEMISTRY 

 

21. At low pressure, the Vander waal’s equation is written as: 

 (a) 
PV

RT
 = 1

a

RTV

 
− 

 
 (b) 

PV

RT
 = 1

RTV

a

 
− 

 
 

 (c) 
PV

RT
 = 1

a

RTV

 
+ 

 
 (d) 

PV

RT
 = 1

RTV

a

 
+ 

 
 

22. Aspirin has the molecular formula 9 8 4C H O . How many atoms of oxygen are there in a tablet weighing 360 

mg? 

 (a) 231.204 10  (b) 221.08 10  

 (c) 241.204 10  (d) 214.81 10  
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23. One mol. of equimolar mixture of ferric oxalate and ferrous oxalate is to be completed oxidized by 
4KMnO  

solution in acidic medium. Find the volume of 2

410 M KMnO−  solution required for this oxidation _____ 

 (a) 90 L (b) 45 L 

 (c) 60 L (d) 30 L 

24. In which of the following processes energy is absorbed? 

 (a) Cl e Cl− −+ →  (b) 2O e O− − −+ →  

 (c) 2O e O− − −− →  (d) Na e Na+ −+ →  

25. Aspirin contains 35.55% 
w

w

 
 
 

 of oxygen. If each molecule of oxygen has four oxygen atoms, the mol. mass 

of aspirin is ____. 

 (a) 120u (b) 180u  

 (c) 240u (d) 90u 

26. What is the volume of water mixed in 500 ml 0.5 M NaOH solution so that its concentration becomes 10 mg 

NaOH per ml? 

 (a) 100 ml (b) 200 ml 

 (c) 250 ml (d) 500 ml 

27. If 3L of 0.1 M HCl is added to 2 L of 0.5 M HCl, calculate the molarity of resultant solution? 

 (a) 0.48 (b) 0.26 

 (c) 0.12 (d) 0.4 

28. 4 2 3 2FeS KMnO Fe O SO MnO+ ⎯⎯→ + + in this reaction the equivalent mass of FeS is ____ 

 (a) M/8 (b) M/7 

 (c) M/6 (d) M/5 

29. It requires 40 ml of 0.5 M 4Ce +  to titrate 10 ml of 1.0M 2Sn +  to 4Sn + . The oxidation state of Ce in the reduction 

product is _____ 

 (a) +2 (b) +3 

 (c) +6 (d) +1 

30. An isostructural pair is ____ 

 (a) 3 3XeO , SO  (b) 4 4CF , SF  

 (c) 3 3XeO ,NH  (d) 5 5PF ,BrF  

 

Section – IV 

BIOLOGY 

 

31. Taxonomy is the branch of biology concerned with naming and classifying the diverse forms of life . 

The person who is considered to be the founder of taxonomy is:  

 (a) Carolus Linnaeus (b) Charles Darwin 

 (c) Alfred Wallace (d) Ernst Mayr 
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32. Home canners pressure cook vegetables as a precaution primarily against – 

 (a) mycoplasmas (b) enteric bacteria 

 (c) endospore forming bacteria (d) actinomycetes 

33. Plant like photosynthesis that relates 𝑂2 occurs in the – 

 (a) chemoautotrophic bacteria (b) cyanobacteria 

 (c) methanogens (d) both (a) and (b) 

34. Which one of the following characters is NOT common to all divisions of vascular plants?  

 (a) Alternation of generations (b) Dominance of diploid generation 

 (c) Presence of xylem and phloem tissues  (d) Development of seeds 

35. Read the two statements given below and choose the correct answer.  

 Statement–1: The fruit could be described as a mature ovary.  

 Statement–2: Fruits are characteristic feature of angiosperms and gymnosperms.  

 (a) Statement–1 and Statement–2 are both correct statements. 

 (b) Statement–1 is correct, but Statement–2 is incorrect. 

 (c) Statement–1 is incorrect, but Statement–2 is correct. 

 (d) Both Statements 1 and 2 are incorrect.  

36. ‘Gourmet fungi’ refer to fungi that are consumed by humans and often used as flavouring agents. 

These include the – 

 (a) morels and truffles (b) puff balls and mushrooms 

 (c) chytrids and bracket fungi (d) pink moulds and blue moulds 

37. Choose the correct pair. 

 (a) Cellular grade of organization – Coelenterates 

 (b) Water vascular system – Poriferans 

 (c) Triploblastic, acoelomate animals – Platyhelminthes 

 (d) 2nd largest phylum – Arthropoda 

38. Only an animal species with a diaphragm can be expected to have – 

 (a) scales (b) lungs 

 (c) moist skin (d) hair 

39. The edible part is stem in all the following except – 

 (a) Ginger (b) Sweet potato 

 (c) C𝑜𝑙𝑜𝑐𝑎𝑠𝑖𝑎 (d) 𝐴𝑚𝑜𝑟𝑝ℎ𝑜𝑝ℎ𝑎𝑙𝑙𝑢𝑠 (Zaminkand) 

40. Choose the set of plants that are medicine yielding plants.  

 (a) Aloe, Ashwagandha, Muliathi (b) Belladonna, Sesbania, Asparagus 

 (c) Colchicum, Petunia, Trifolium (d) Indigofera, Belladonna, Gloriosa 
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41. If (i) M is brother of N; (ii) B is brother of N; (iii) M is brother of D, then which of the following statements is 

definitely true? 

 (a) N is brother of B (b) N is brother of D    

 (c) M is brother of B (d) D is brother of M 

42. In the following questions, a matrix of certain characters is given. These characters follow a certain trend, 

row-wise or column-wise. Find out this trend and choose the missing character accordingly.  

1 7 9 

2 14 ? 

3 105 117 

 (a) 26                                          (b) 20 (c) 16      (d) 12 

43. In the following questions, a matrix of certain characters is given. These characters follow a certain trend, 

row-wise or column-wise. Find out this trend and choose the missing character accordingly.  

 

 

 
 

 (a) 19                                           (b) 17                           (c) 16                    (d) 15 

44. Four girls are sitting on a bench to be photographed. Shikha is to the left of Reena. Manju is to the right of 

Reena. Rita is between Reena and Manju. Who would be second from the left in the photograph? 

 (a) Reena                                    (b) Shikha                           (c) Manju  (d) Rita 

45. In a pile of reading material, there are novels, story-books, dramas and comics. 

Every novel has a drama next to it, every story-book has a comic next to it and there is no story-book next 

to novel. If there be a novel at the top and the number of books be 40, the order of the books in the pile is:   

 (a) nscd (b) ndsc (c) csdn (d) dncs 

46. If ‘DELHI’ can be coded as ‘CCIDD’, then how would you code ‘BOMBAY’? 

 (a) AJMTVT (b) AMJXVS (c) MJXVSU (d) WXYZAX 

47. A is the son of B. C is wife of A. D is daughter of C. What is D of B? 

 (a) Son (b) Daughter (c) Granddaughter (d) Grandson 

48. B is the South-West of A, C is to the East of B and South-East of A and D is to the North of C in line with B and 

A, in which direction of A is D located? 

 (a) North-West (b) South-West (c) South-East (d) North-East 

49. Five boys took part in a race. Raj finished before Mohit but behind Garv. Avinash finished before Sumit but 

behind Mohit. Who finished the race at second position? 

 (a) Raj (b) Garv (c) Mohit (d) Sumit 

50. If A stands for ‘plus’, B stands for ‘minus’, C stands for ‘multiplied by’ and D stands for ‘divided by’ then 18 C 

14 A 6 B 16 D 4 is ________. 

 (a) 254 (b) 256  (c) 288  (d) 1201 

  

1 2 3 

11 7 5 

120 45 ? 
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Useful Data 

 

 

PHYSICS 

 Acceleration due to gravity  : g = 10 m/s2 

 Planck constant   : h = 6.6 
34

10 J s
−

−  

 Charge of electron   : e = 1.6 
19

10 C
−

 

 Mass of electron   :  
31

9.1 10m kge
−

=   

 Permittivity of free space  : 
12 2 2

8.85 10 /0 C N m
−

=  −  

 Density of water   : water 3 3
10 /kg m=  

 Atmospheric pressure  : 
5 2

10 /Pa N m=  

 Gas constant: R = 8.314 J 
1 1K mol− −

 

 

CHEMISTRY 

 Gas Constant R    = 8.314 J
1 1

K mol
− −

 

      = 0.0821 Lit atm 
1 1

K mol
− −

 

      = 1.987 2 Cal 
1 1

K mol
− −

 

 Avogadro’s number aN  = 6.023 
23

10  

 Planck’s constant h  = 6.625 
34

10 .J s
−

  

  = 6.625
27

10 .erg s
−

  

 1 Faraday  = 96500 coulomb  

 1 calorie  = 4.2 joule  

 1 amu  = 1.66 
27

10 kg
−

  

 1 eV  = 
19

1.6 10 J
−

  

Atomic No:  H = 1, He = 2, Li = 3, Be = 4, B = 5, C = 6, N = 7, O = 8, F = 9, Ne = 10, Na = 11, 

   Mg = 12, Si = 14, Al = 13, P = 15, S = 16, Cl = 17, Ar = 18, K = 19, Ca = 20,  

   Cr = 24, Mn = 25, Fe = 26,  Co = 27, Ni = 28, Cu = 29, Zn = 30, As = 33, Br = 35, 

   Ag = 47, Sn = 50,  I = 53, Xe = 54, Ba = 56, Pb = 82, U = 92.  

Atomic masses:  H = 1, He = 4, Li = 7, Be = 9, B = 11, C = 12, N = 14, O = 16, F = 19, Na = 23,  

   Mg = 24, Si = 28, Al = 27, P = 31, S = 32, Cl = 35.5, K = 39, Ca = 40, Cr = 52,  

   Mn = 55, Fe = 56, Co= 59, Ni = 58.7, Cu = 63.5, Zn = 65.4, As = 75, Br = 80,  

   Ag = 108, Sn = 118.7, I = 127, Xe = 131, Ba = 137, Pb = 207, U = 238.  
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Section – I 

MATHEMATICS 

1. If a, b, c, d are positive real numbers such that a + b + c + d = 2, then M = (a + b) (c + d) satisfies the relation  

 (a) 0 1M   (b) 1 2M   (c) 2 3M    (d) 3 4M    

2. The sum to 50 terms of series  
2 2 2 2 2 2

3 5 7
.....................

1 1 2 1 2 3
+ + +

+ + +
 is equal to  

 (a) 
50

17
 (b)  

100

17
 (c) 

150

17
  (d) 

200

17
  

3. The sum of infinite series 
2 3

5 55 555
...

13 13 13
+ + +  is 

 (a) 
31

18
 (b) 

65

32
 (c) 

65

36
  (d) 

75

36
 

4. The sum of two numbers is 
13

6
. An even number (n) of arithmetic means are being inserted between them 

and their sum exceeds their number by 1. Then find the value of 
2

n
 

 (a) 4 (b) 5 (c) 6 (d) 7 

5. If 
0 0 0

, ,n n n

n n n

x a y b z c
  

= = =

= = =    where a, b, c are in AP and | | 1,| | 1,| | 1,a b c    then x, y, z are in (a, b, c are 

distinct) 

 (a) AP (b) GP (c) HP  (d) AGP 

6. If ( ) 2 2sin sin cos cos
3 3

f x x x x x
    

= + + + +   
   

 and 
5

1
4

g
 

= 
 

, then 
8

gof
 

 
 

=  

 (a) 
5

4
 (b) 1 (c) 2 (d) π  

7. If ( )2,   lies inside the triangle formed by the lines 2𝑥 + 3𝑦 − 1 = 0, 𝑥 + 2𝑦 − 3 = 0, 

5𝑥 − 6𝑦 − 1 = 0, then  

 (a) 22 3 1 0+  −   (b) 22 3 3 0+  −   (c) 22+   (d) 26 5 1 0 = +   

8. For any 0 a R  , let ( )
x

a x

a
f x

a a
=

+
 for all x R . The value of 

2022

7
1 2023k

k
f

=

 
= 

 
  

(a) 2022 (b) 2023 (c) 1011 (d) 1011.5 

9. Let  
2

: , 0,4
3 3

f
−  

→ 
 

be a function defined as ( ) 3 sin cos 2f x x x= − + then ( )1f x− is given by 

 (a) 1 2
sin

2 6

x− −  
− 

 
 (b) 1 2

sin
2 6

x− +  
+ 

 
 (c) 12 2

cos
3 2

x− − 
−  

 
 (d) does not exist 

10. The diagonals of a parallelogram PQRS are along the lines 3 4x y+ = and 6 2 7x y− = . Then PQRS must be a 

 (a) Rectangle  (b) Square  (c) Cyclic quadrilateral  (d) Rhombus 
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11. If ( ) ( )2 sin 2 cos tanf x f x x+ − = − , then value of 
1

2
f
 
 
 

 is ,2
2

x  

 (a) 
2 3

6

−
       (b) 

2 3

6

+
 (c) 

2 3

5

−
 (d) 

2 3

5
 

12. Let 𝑓(𝑥) = (𝑥 + 1)(𝑥 + 2)(𝑥 − 3)(𝑥 + 4) + 5where  6,6x −  . If the range of the function is [a, b] where 

 𝑎, 𝑏 ∈ 𝑁, then the value of (𝑎 + 𝑏) is 

 (a) 5050 (b) 5051 (c) 5049 (d) 5048  

13. The number of integral values of k for which ( )2 22 4 1 15 2 7 0x k x k k− − + − −   hold for all x R  is 

 (a) 1 (b) 2 (c) 3 (d) 4 

14. If α and β , α and γ, α and 𝛿 are the roots of the equation 2 22 0, 2 0ax bx c bx cx a  and  

2 2 0cx ax b+ + =  respectively where a, b, c are positive real numbers, then 2+ =  

 (a) − 1   (b) 1   (c) 0    (d) 𝑎𝑏𝑐 

15. If ( )
........

49 20 6
a a a 

 
+ 

 
( )

2 3 ............

5 2 6 10
x x x x x+ − − 

+ − =  where 2 3,a x= −  then x  is 

 (a) 2−    (b) 2    (c) − 2    (d) 2 

16. The line L given by 1
5

x y

b
+ =  passes through the point (13, 32). The line K is parallel to L and has the 

equation 1
3

x y

c
+ = .The distance between L and K is ____ 

 (a) √17 (b) 
17

15
 (c) 

23

17
 (d) 

23

15
   

17. The image of the line 2 1x y− = in the line 0x y+ =  is  

 (a) 
1

2
3

x y+ = −   (b) 2 1x y− =   (c) 
2

3
3

x y+ = −   (d) 
1

2
3

x y+ =   

18. The value of the expression 
( )
( )

0 0 0 0

0 0 0

2 sin1 sin2 sin3 ...... sin89

2 cos1 cos2 ....... cos44 1

+ + + +

+ + + +
 equals 

 (a) √2 (b) 1 √2⁄  C) 1/2  D) 1 

19. If , , ,     are the solutions of the equation tan 3tan3
4

 
+ =  
 

, no two of which have equal tangents. The 

value of tan tan tan tan+ + +    is 

 (a) 1/3 (b) 8/3 (c) – 8/3 (d) 0 

20. The sum of all the solutions of the equation  
1

cos cos , 0,6
3 3 4

cos
    

 + − =     
   

 

 (a) 15 π  (b) 30 π  (c) 
100

3
 (d) 20 π   
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Section – II 

PHYSICS 

21. From a waterfall, water is falling down at the rate of 100 kg/s on the blades of turbine. If the height of the 

fall is 100 m, then the power delivered to the turbine is approximately equal to 

 (a) 100 kW (b) 10 kW (c) 1 kW (d) 1000 kW 

22. A frictionless track ABCDE ends in a circular loop of radius R. A body slides down the track from point A 

which is at a height h = 5 cm. Maximum value of R for the body to successfully complete the loop is (in cm) 

 

 (a) 5 cm (b) 
15

4
cm  (c) 

10

3
cm  (d) 2 cm 

23. If momentum is increased by 20%, then K.E. increases by (assuming mass to remain constant)   

 (a) 44% (b) 55% (c) 66% (d) 77% 

24. What is the velocity of the bob of a simple pendulum at its mean position, if it is able to rise to vertical 

height of 10cm  (Take 29.8 / )g m s=  

 

 (a) 0.6 m/s (b) 1.4 m/s (c) 1.8 m/s (d) 2.2 m/s 

25. A block of mass m initially at rest is dropped from a height h on to a spring of force constant k. the 

maximum compression in the spring is x then 

 

 (a) 21

2
mgh kx=  (b) 21

( )
2

mg h x kx+ =  (c) 21
( )

2
mgh k x h= +  (d) 21

( ) ( )
2

mg h x k x h+ = +  

26. A body of mass m rests on horizontal surface. The coefficient of friction between the body and the surface 

is   If the mass is pulled by a force P as shown in the figure, the limiting friction between body and surface 

will be 

 

 (a) mg  (b) 
2

P
mg
  

 +  
  

 (c) 
2

P
mg
  

 −  
  

 (d) 
3

2

P
mg
  

 −   
   

 

 A 

h 

B 

2R 

E 

D 

C 

 

 
h 

 

m 

P 
30° 
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27. A 40 kg slab rests on a frictionless floor as shown in the figure. A 10 kg block rests on the top of the slab. 

The static coefficient of friction between the block and slab is 0.60 while the kinetic friction is 0.40. The 10 

kg block is acted upon by a horizontal force 100 N. If 29.8 /g m s= , the resulting acceleration of the slab 

will be 

 

 (a) 20.98 /m s  (b) 21.47 /m s  (c) 21.52 /m s  (d) 26.1 /m s  

28. A body of mass 10 kg is lying on a rough plane inclined at an angle of 30o to the horizontal and the 

coefficient of friction is 0.5.  the minimum force required to pull the body up the plane is (g = 10 m/s2) 

 (a) 67 N (b) 93.3 N (c) 9.33 N (d) 6.7 N 

29. The upper half of an inclined plane of inclination   is perfectly smooth while the lower half is rough.  A 

body starting from the rest at top comes back to rest at the bottom if the coefficient of friction for the lower 

half is given by 

 (a)  = sin  (b)  = cot  (c)  = 2 cos   (d)  = 2 tan  

30. Three blocks A, B and C weighing 1, 8 and 27 kg respectively are connected as shown in the figure with an 

inextensible string and are moving on a smooth surface. 3T  is equal to 36 N. Then 2T  is 

 

 (a) 18 N (b) 9 N (c) 3.375 N (d) 1.25 N 

31. Three blocks of masses 2 kg, 3 kg and 5 kg are connected to each other with light string and are then placed 

on a frictionless surface as shown in the figure. The system is pulled by a force 10 ,F N=  then tension 1T =  

 

 (a) 1 N (b) 5 N (c) 8 N (d) 10 N 

32. A block of mass 4 kg is suspended through two light spring balances A and B. Then A and B will read 

respectively 

 

 (a) 4 kg and zero kg (b) Zero kg and 4 kg (c) 4 kg and 4 kg (d) 2 kg and 2 kg 

 

 100 N 10 kg 

40 kg 

A 

B 

 

A 
T1 

B C 

T2 T3 

 

T1 

3kg 
T2 10N 

2kg 5kg 

 

4kg 

B 

A 
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33. A block is kept on a frictionless inclined surface with angle of inclination ''. The incline is given an 

acceleration 'a' to keep the block stationary. Then a is equal to 

 

 (a) g (b) g tan  (c) g / tan  (d) g cosec  

34. A flat plate moves normally with a speed 1v  towards a horizontal jet of water of uniform area of cross-

section. The jet discharges water at the rate of volume V per second at a speed of 2v . The density of water 

is  . Assume that water splashes along the surface of the plate at right angles to the original motion. The 

magnitude of the normal force acting on the plate due to the jet of water is 

 (a) 1Vv  (b) 1 2( )V v v +  (c) 2
1

1 2

V
v

v v



+
 (d) 2

1 2

2

( )
V

v v
v

 
 + 
 

 

35. A string of negligible mass going over a clamped pulley of mass m supports a block of mass M as shown in 

the figure. The force on the pulley by the clamp is given by 

 

 (a) 2Mg  (b) 2mg  (c) 2 2( )M m m g+ +  (d) 2 2( )M m M g+ +  

36. A solid sphere of mass 2 kg is resting inside a cube as shown in the figure. The cube is moving with a 

velocity ˆ ˆ(5 2 ) /v t i t j m s= + . Here t is the time in second. All surface are smooth. The sphere is at rest with 

respect to the cube. What is the total force exerted by the sphere on the cube. (Take g = 10 m/s2) 

 

 (a) 29N  (b) 29 N (c) 26 N (d) 89 N  

37. For the figure 

 

 (a) A B C+ =  (b) B C A+ =  (c) C A B+ =  (d) 0A B C+ + =  

38. A body is at rest under the action of three forces, two of which are ,ˆ6,ˆ4 21 jFiF ==


the third force is 

 (a) ˆ ˆ4 6i j+  (b) ˆ ˆ4 6i j−  (c) ˆ ˆ4 6i j− +  (d) ˆ ˆ4 6i j− −  

 

a 

 

 
m 

M 

 

D C 

A B 

y 

O x 

 

B  

 

C  

 

A  
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39. A motor car moving with a uniform speed of 20 /secm  comes to stop on the application of brakes after 

travelling a distance of 10m  Its acceleration is 

 (a) 220 /secm  (b) 220 /secm−  (c) 240 /secm−  (d) 22 /secm+  

40. The range of a particle when launched at an angle of 15o  with the horizontal is 1.5 km. What is the range of 

the projectile when launched at an angle of o45  to the horizontal (the projectile is projected with same 

effort in both cases) 

 (a) 1.5 km (b) 3.0 km (c) 6.0 km (d) 0.75 km 
 

Section – III 

CHEMISTRY 

 

41. What is the shape of SOCl2 molecule? 

 (a) Tetrahedral   (b) Trigonal planar  

 (c) Trigonal pyramidal  (d) Trigonal bipyramidal 

42.  20 grams of NaOH is present in 200 mL of the solution. What is the molarity of the solution? 

 (a) 2 M (b) 3 M (c) 3.5 M (d) 2.5 M 

43.  What is the oxidation state of Co in [Co(NH3)6]Cl2 ? 

 (a) +2 (b) +3 (c) +4 (d) +1 

44.  What volume of 0.5 M NaOH is required to completely neutralize 100 mL of 0.3 M H2SO4 solution? 

 (a) 60 mL (b) 120 mL (c) 180 mL (d) 100 mL  

45.  Which of the following molecule has all three types bonds in it? (Covalent, Ionic and Coordinate bonds)  

 (a) H2SO4 (b) NH3 (c) Na2SO4 (d) NH4Cl 

46.  Number of spectral lines observed when electron in hydrogen atom is deexcited from 6th energy level to 

ground state? 

 (a) 6 (b) 10 (c) 15 (d) 21  

47.  Order of electron gain enthalpy of halogen elements is  

 (a) F > Cl > Br > I (b) I > Br > Cl > F (c) Cl > Br > I > F (d) Cl > F > Br > I 

48.  What is the group number of an element with atomic number 48 in periodic table? 

 (a) 5 (b) 10 (c) 12 (d) 15 

49.  Arrange O2 , O2+, O2-1 and O2-2 in the decreasing order of their bond length (As per MOT) 

 (a) 2 1 1
2 2 2 2O O O O− − +     (b) 1 1 2

2 2 2 2O O O O+ − −    

 (c) 1 1 2
2 2 2 2O O O O+ − −     (d) 2 1 1

2 2 2 2O O O O− + −    

50.  What is the sum of the stoichiometric coefficients of reactants in the following redox reaction?  

4 4 2 4 2 4 4 2 4 3 2KMnO FeSO H SO K SO MnSO Fe (SO ) H O+ + → + + +  

 (a) 10 (b) 20 (c) 18 (d) 12 

51.  Mass of oxygen gas required for the complete combustion of 15 grams of ethane is  

 (a) 65 grams  (b) 64 grams (c) 46 grams  (d) 56 grams  

52.  Number of unpaired electrons present in Cr+3 (Z=24) ion is _____ 

 (a) 3 (b) 1 (c) 4 (d) 5 

53.  What is the energy associated with the Balmer series line which has highest wavelength in Li+2 ion? 

 (a) 27.2 eV (b) 34 eV (c) 13.6 eV (d) 17 eV 

54.  Write all the four quantum numbers (n, l, m, s respectively) for the last electron of Potassium (Z=19)      

 (a) 3, 0, 0, 1 2⁄  (b) 4, 0, − 1, 1 2⁄  (c) 4, 0, 0, 1 2⁄  (d) 3, 1, 0, 1 2⁄   



                                     

RISE Office: Plot No 776, Flat B-4, Fourth Floor, Vignesh Sai Garden Flats, Munusamy Salai, KK Nagar, Chennai - 600078 

 

55.  Which of the following is not disproportionation reaction? 

 (a) 4 2 3 2 2P NaOH H O PH NaH PO+ + → +  (b) 2 2Br NaOH NaBr NaOBr H O+ → + +  

 (c) 2 3 2Br NaOH NaBr NaBrO H O+ → + +  (d) 2 2Br NaI NaBr I+ → +  

56.  Which of the following statement is false about ClF3 molecule? 

 (a) It has sp3d hybridization      

 (b) It is see-saw shaped molecule  

 (c) On central atom, 2 lone pairs of electrons are present 

 (d) Bond angle between Cl-F bonds is 900 (Ignore the effect of lone pairs) 

57.  Shape of NH4+ ion is ______ 

 (a) Tetrahedral (b) Pyramidal (c) Bent  (d) Trigonal planar 

58.  Oxidation state of Cr in Cr2(SO4)3 is _____ 

 (a) +2 (b) +3 (c) +4 (d) +6 

59.  400 mL of water is added to 100 mL of 0.5 M NaOH solution. What is the resultant molarity of NaOH 

solution?  

 (a) 0.2 M (b) 0.3 M  (c) 0.15 M (d) 0.1 M  

60.  When 20 grams of H2 is added to 56 grams of N2, the amount of ammonia formed is ___ 

 (a) 76 grams (b) 34 grams (c) 68 grams (d) 17 grams 

 

Section – IV 

Biology 

61. How do plants and animals differ in growth pattern? 

 (a) In plants growth is definite (b) In animals, growth has a limit 

 (c) In plants growth is internal (d) All of these 

62.  Growth & reproduction are same in 

 (a) Amoeba  (b) Hydra (c) Sponge  (d) Frog 

63. The five-kingdom classification was done based on certain characteristics. Which of the following form the 

chief criteria for the above classification? 

 (I) Cell structure   (II) Body organisation   

 (III) Habitat of the organisms  (IV) Mode of nutrition and reproduction  

 (V) Phylogenetic relationships 

 (a) I, II and IV only  (b) II, III and V only (c) II, III and IV only  (d) I, II, III and IV only 

64. Match the following.  

Column – I Column – II 

(I) Mycoplasma (P) True bacteria 

(II) Eubacteria (Q) Organisms that completely lack a cell wall 

(III) Halophiles (R) Bacteria living in marshy areas 

(IV) Thermoacidophiles (S) Bacteria living in extreme salty areas 

(V) Methanogens (T) Bacteria living in hot springs 

 (a) I-Q, II-P, III-T, IV-R, V-S  (b) I-P, II-R, III-Q, IV-S, V-T  

 (c) I-Q, II-P, III-S, IV-T, V-R  (d) I-S, II-P, III-Q, IV-R, V-T 
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65. Match the following.  

Column – I Column – II 

(I) Rhizopus (K) Edible mushroom 

(II) Agaricus silvaticus (L) Puccinia graminis 

(III) Agaricus campestris (M) Bread mould 

(IV) Black rust of wheat (N) Poisonous mushroom 

(V) Saccharomyces cerevisiae (O) Baker’s yeast 

 (a) I-O, II-K, III-M, IV-N, V-L (b) I-L, II-M, III-N, IV-K, V-O 

 (c) I-M, II-N, III-K, IV-L, V-O (d) I-M, II-K, III-N, IV-L, V-O 

66. A plant with 24 chromosomes in microspore mother cell shall have ------ number of chromosomes in its 

endosperm (angiosperm). 

    (a) 24  (b) 2  (c) 36  (d) 48 

67.  During aestivation in frogs, gaseous exchange takes place through ______ 

 (a) Anaerobic respiration  (b) Stored oxygen 

 (c) Lungs  (d) Skin 

68. Select the mismatching combination 

 (a) Polyp and medusa – Cnidarians 

 (b) Ciliated comb plates – Ctenophores 

 (c) Proboscis gland – Hemichordata 

 (d) Water vascular system – Porifera 

69.  Which of the following are correctly matched with respect to their taxonomic classification? 

 (a) Housefly, butterfly, tse-tse fly, silverfish –Insecta 

 (b) Spiny anteater, sea urchin, sea cucumber –Echinodermata 

 (c) Flying fish, cuttlefish, silverfish – Pisces 

 (d) Centipede, millipede, spider, scorpion – Insecta 

70.  Match the following.  

Column – I Column – II 

(a)  Amphioxus (1) Hag fish 

(b) Petromyzon (2) Sting ray 

(c) Trygon (3) Lamprey 

(d) Myxine (4) Ascidia 

  (5) Branchiostoma 

 (a) a → 1, b → 5, c → 2, d → 4 (b) a → 3, b → 1, c → 2, d → 5 

 (c) a → 5, b → 4, c → 1, d → 2 (d) a → 5, b → 3, c → 2, d → 1 
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71.   Which one of the following statements is wrong?  

 (a) Agar-agar is obtained from Gelidium and Gracilaria  

 (b) Chlorella and Spirulina are used as space food 

 (c) Mannitol is stored food in Rhodophyceae  

 (d) Algin and carrageen are products of algae 

72. Which of the following statements is false regarding phylloclade? 

(a)  It is a lateral branch with short internodes and each node bearing a rosette of leaves and a tuft 

 of roots. 

(b)  It is a flattened or fleshy cylindrical stem 

(c)  It is green coloured containing chlorophyll for photosynthesis. 

(d)  It is found in some plants of arid regions 

73.  Stolons are present in 

 (a) Citrus and Bougainvillea (b) Pistia and Eichhornia   

 (c) Mint and Jasmine  (d) Banana, Pineapple & Chrysanthemum 

74. Which of the following is rightly matched? 

 (a) Physalia – Portuguese man of war (b) Pennatula – sea fan 

 (c) Adamsia – sea-pen  (d) Aorgonia – sea anemone 

75.  The regions of the stem where leaves are borne are called _ while _ are the portions between two ___ 

 (a) nodes, nodes, and internodes (b) nodes, internodes, and nodes 

 (c) internodes, nodes, and nodes (d) internodes, internodes, and nodes 

76.  A: Golgi apparatus remains in close association with the endoplasmic reticulum. 

 B: Materials to be packaged as vesicles from the ER fuse with the cis face and move towards the trans face of 

Golgi apparatus. 

 (a) A and B are correct and B is the correct explanation for A 

 (b) A and B are correct and B is not correct explanation for A 

 (c) A is correct but B is wrong 

 (d) Both A and B are wrong 

77.  Select the mismatching pair 

 (a) George Palade – Chromatin  

 (b) Cytoskeleton – Mechanical support 

 (c) Axoneme – 9+2 array   

 (d) Nucleolus – rRNA synthesis 

78.  Select the group which contains all secondary metabolites 

 (a) Anthocyanin, vitamins, glucose, lipids (b) Morphine, Abrin, Vinblastin, Carotenoids 

 (c) Glucose, codein, RNA, gums (d) Curcumin, ricin, amino acids, rubber 

79.  With reference to enzymes, which one of the following statements is true? 

 (a) Apoenzyme = Holoenzyme + Coenzyme (b) Coenzyme = Apoenzyme + Holoenzyme 

 (c) Holoenzyme = Coenzyme – Apoenzyme (d) Holoenzyme = Apoenzyme + Coenzyme 
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80.  Which of the following options gives the correct sequences of events during mitosis? 

(a)  Condensation → nuclear membrane disassembly → crossing over → segregation → telophase 

(b)  Condensation → nuclear membrane disassembly → arrangement at equator → centromere 

 division → segregation → telophase 

(c)  Condensation → crossing over → nuclear membrane disassembly → segregation →telophase 

(d)  Condensation → arrangement at equator →centromere division → segregation → telophase  

 

Section – IV 

Aptitude 

81. The average of 20 numbers is zero. Of them, at the most, how many numbers may be greater than zero? 

 (a) 0 (b) 1 (c) 10 (d) 19 

82. A normal TV screen has a width to height ratio of 4:3, while a high-definition TV screen has a ratio of 16:9. 

What is the approximate ratio of their diagonals, if the heights of the two types of screens are the same? 

 (a) 5 : 9 (b) 5 : 18 (c) 5 : 15 (d) 5 : 6 

83. Find the number of squares in the given figure. 

 

 (a) 10 (b) 8 (c) 9 (d) 12 

84. Find the missing number 7, 26, 63, 124, 215, 343, ? 

 (a) 481 (b) 391 (c) 511 (d) 421 

85. Identify the figure that completes the pattern. 

 

 (1)  (2)  (3)  (d)  

 (a) 1 (b) 2 (c) 3 (d) 4 

86. Today is Monday. After 61 days, it will be: 

 (a) Wednesday (b) Saturday (c) Tuesday (d) Thursday 

87. In a certain code ‘CERTAIN’ is coded as ‘BFQUZJM’. How is ‘MUNDANE’ coded in that code? 

 (a) NTOCNBF (b) LVMEZOD (c) LTMCZOF (d) NTCOMBF 

88. Find the missing number 15, 31, 63, 127, 255, ? 

 (a) 513 (b) 511 (c) 517 (d) 523 
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89. A fruit seller had some apples. He sells 40% apples and still has 420 apples. Originally, he had how many 

apples? 

 (a) 588 (b) 600 (c) 672 (d) 700 

90. Pick out the wrong number in the sequence 1, 2, 6, 15, 31, 56, 91 

 (a) 31 (b) 91 (c) 56 (d) 15 

91. Two numbers are respectively 20% and 50% more than a third number. The ratio of the first two numbers 

is 

 (a) 3 : 4 (b) 4 : 5 (c) 2 : 3 (d) 2 : 4 

92. Find the odd one out 2, 5, 10, 17, 26, 37, 50, 64 

 (a) 50 (b) 26 (c) 37 (d) 64 

93. At a conference, 12 members shook hands with each other before & after the meeting. How many total 

numbers of handshakes occurred? 

 (a) 122 (b) 100 (c) 145 (d) 132 

94. The number of dates between 1 January 2000 and 31 December 2020 when written in the format 

DDMMYYYY that read the same from left to right and right to left (e.g., 12 February 2021 (12022021)) is 

 (a) 6 (b) 7 (c) 20 (d) 21 

95. A : B : C is in the ratio of 3 : 2 : 5. How much money will C get out of Rs. 1260? 

 (a) 252 (b) 125 (c) 503 (d) 630 

96. On dividing a larger number by a smaller number, the quotient obtained is 6 and the remainder is 30. What 

is the smaller number if the difference between the two numbers is 1380? 

 (a) 280 (b) 290 (c) 270 (d) 250   

97. Find the number of triangles in the given figure.  

 

 (a) 16 (b) 10 (c) 14 (d) 12 

98. A, P, R, X, S and Z are sitting in a row. S and Z are in the center. A and P are at the ends. R is sitting to the left 

of A. Who is to the right of P? 

 (a) A (b) X (c) S (d) Z 

99. The sum of ages of 5 children born at the interval of 3 years each is 50 years. What is the age of the youngest 

child? 

 (a) 4 years (b) 8 years (c) 10 years (d) None of these 

100. The sum of first sixty numbers from one to sixty is divisible by 

 (a) 13 (b) 60 (c) 61 (d) 59 
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Keys 

Q. No. Key Q. No. Key Q. No. Key Q. No. Key Q. No. Key 

1 A 21 A 41 C 61 D 81 D 

2 B 22 D 42 D 62 A 82 D 

3 C 23 A 43 A 63 D 83 A 

4 C 24 B 44 B 64 C 84 C 

5 C 25 B 45 D 65 C 85 D 

6 B 26 C 46 C 66 C 86 B 

7 A 27 A 47 D 67 D 87 B 

8 D 28 B 48 C 68 D 88 B 

9 C 29 D 49 A 69 A 89 D 

10 D 30 B 50 B 70 D 90 B 

11 A 31 C 51 D 71 C 91 B 

12 C 32 C 52 A 72 A 92 D 

13 C 33 B 53 D 73 D 93 D 

14 A 34 D 54 C 74 A 94 A 

15 D 35 D 55 D 75 B 95 D 

16 C 36 C 56 B 76 B 96 C 

17 B 37 C 57 A 77 A 97 C 

18 A 38 D 58 B 78 B 98 B 

19 D 39 B 59 D 79 D 99 A 

20 B 40 B 60 C 80 B 100 C 
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Section – I 

PHYSICS 

Let the angle between two nonzero vectors A  and B  be 120° and resultant be C  

 (a) C  must be equal to || BA −  (b) C  must be less than || BA −  

 (c) C  must be greater than || BA −  (d) C  may be equal to || BA −  

2. The vector sum of two forces is perpendicular to their vector differences. In that case, the forces 

 (a) Are equal to each other in magnitude (b) Are not equal to each other in magnitude 

 (c) Cannot be predicted (d) Are equal to each other 

3. How many minimum number of non-zero coplanar vectors having different magnitudes can be added to 

give zero resultant 

 (a) 2 (b) 3 

 (c) 4 (d) 5  

4. A body sliding on a smooth inclined plane requires 4 seconds to reach the bottom starting from rest at the 

top. How much time does it take to cover one-fourth distance starting from rest at the top (assume it us 

uniformly accelerating down) 

 (a) 1 s (b) 2 s 

 (c) 4 s (d) 16 s 

5. A body thrown vertically upwards with an initial velocity u  reaches maximum height in 6 seconds. The 

ratio of the distances travelled by the body in the first second and the seventh second is 

 (a) 1 : 1 (b) 11 : 1 

 (c) 1 : 2 (d) 1 : 11 

6. A very large number of balls are thrown vertically upwards in quick succession in such a way that the next 

ball is thrown when the previous one is at the maximum height. If the maximum height is 5m, the number 

of ball thrown per minute is (take 210 −=g ms ) 

 (a) 120 (b) 80 

 (c) 60 (d) 40 

7. The coordinates of a moving particle at any time are given by 2=x at  and 2=y bt . The speed of the particle 

at any moment is _____. 

 (a) 2 ( )+t a b  (b) 2 22 ( )−t a b  

 (c) 2 2+t a b  (d) 2 22 ( )+t a b  

8. A particle starts moving rectilinearly at 𝑡 = 0 such that its velocity as function of time is 𝑣 =  𝑡2 − 𝑡, where 

𝑣 is in 𝑚𝑠− 1 and 𝑡 is in seconds. The time interval in which the particle decelerates is ____ 

 (a) 𝑡 > 1 𝑠 (b) 𝑡 <  
1

2
 

 (c) 
1

2
 𝑠 <  𝑡 < 1 𝑠 (d) 𝑡 <  

1

2
 𝑠  𝑎𝑛𝑑  𝑡 > 1𝑠 

9. A particle is projected with a velocity v such that its range on the horizontal plane is twice the greatest 

height attained by it. The range of the projectile is (where g  is acceleration due to gravity) 
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 (a) 
24

5

v

g
 (b) 

2

4

5

g

v
 

 (c) 
2v

g
 (d) 

24

5

v

g
 

10. A ball of mass 𝑚 is thrown vertically upwards. Another ball of mass 2 𝑚 is thrown at an angle θ with the 

vertical. Both of them stay in air for same period of time. The heights attained by the two balls are in the 

ratio of  

 (a) 2 : 1 (b) 1:cos  

 (c) 1 : 1 (d) cos :1  

 

Section – III 

CHEMISTRY 

 

11. At low pressure, the Vander waal’s equation is written as: 

 (a) 
PV

RT
 = 1

a

RTV

 
− 

 
 (b) 

PV

RT
 = 1

RTV

a

 
− 

 
 

 (c) 
PV

RT
 = 1

a

RTV

 
+ 

 
 (d) 

PV

RT
 = 1

RTV

a

 
+ 

 
 

12. Aspirin has the molecular formula 
9 8 4C H O . How many atoms of oxygen are there in a tablet weighing 360 

mg? 

 (a) 231.204 10  (b) 221.08 10  

 (c) 241.204 10  (d) 214.81 10  

13. One mol. of equimolar mixture of ferric oxalate and ferrous oxalate is to be completed oxidized by 4KMnO  

solution in acidic medium. Find the volume of 2

410 M KMnO−  solution required for this oxidation _____ 

 (a) 90 L (b) 45 L 

 (c) 60 L (d) 30 L 

14. In which of the following processes energy is absorbed? 

 (a) Cl e Cl− −+ →  (b) 2O e O− − −+ →  

 (c) 2O e O− − −− →  (d) Na e Na+ −+ →  

15. Aspirin contains 35.55% 
w

w

 
 
 

 of oxygen. If each molecule of oxygen has four oxygen atoms, the mol. mass 

of aspirin is ____. 

 (a) 120u (b) 180u  

 (c) 240u (d) 90u 

16. What is the volume of water mixed in 500 ml 0.5 M NaOH solution so that its concentration becomes 10 mg 

NaOH per ml? 

 (a) 100 ml (b) 200 ml 

 (c) 250 ml (d) 500 ml 

17. If 3L of 0.1 M HCl is added to 2 L of 0.5 M HCl, calculate the molarity of resultant solution? 
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 (a) 0.48 (b) 0.26 

 (c) 0.12 (d) 0.4 

18. 4 2 3 2FeS KMnO Fe O SO MnO+ ⎯⎯→ + + in this reaction the equivalent mass of FeS is ____ 

 (a) M/8 (b) M/7 

 (c) M/6 (d) M/5 

19. It requires 40 ml of 0.5 M 4Ce +  to titrate 10 ml of 1.0M 2Sn +  to 4Sn + . The oxidation state of Ce in the reduction 

product is _____ 

 (a) +2 (b) +3 

 (c) +6 (d) +1 

20. An isostructural pair is ____ 

 (a) 3 3XeO , SO  (b) 4 4CF , SF  

 (c) 3 3XeO ,NH  (d) 5 5PF ,BrF  

 

Section – IV 

BIOLOGY 

 

21. Taxonomy is the branch of biology concerned with naming and classifying the diverse forms of life . 

The person who is considered to be the founder of taxonomy is:  

 (a) Carolus Linnaeus (b) Charles Darwin 

 (c) Alfred Wallace (d) Ernst Mayr 

22. Home canners pressure cook vegetables as a precaution primarily against – 

 (a) mycoplasmas (b) enteric bacteria 

 (c) endospore forming bacteria (d) actinomycetes 

23. Plant like photosynthesis that relates 𝑂2 occurs in the – 

 (a) chemoautotrophic bacteria (b) cyanobacteria 

 (c) methanogens (d) both (a) and (b) 

24. Which one of the following characters is NOT common to all divisions of vascular plants?  

 (a) Alternation of generations (b) Dominance of diploid generation 

 (c) Presence of xylem and phloem tissues  (d) Development of seeds 

25. Read the two statements given below and choose the correct answer.  

 Statement–1: The fruit could be described as a mature ovary.  

 Statement–2: Fruits are characteristic feature of angiosperms and gymnosperms.  

 (a) Statement–1 and Statement–2 are both correct statements. 

 (b) Statement–1 is correct, but Statement–2 is incorrect. 

 (c) Statement–1 is incorrect, but Statement–2 is correct. 

 (d) Both Statements 1 and 2 are incorrect.  

26. ‘Gourmet fungi’ refer to fungi that are consumed by humans and often used as flavouring agents. 

These include the – 

 (a) morels and truffles (b) puff balls and mushrooms 
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 (c) chytrids and bracket fungi (d) pink moulds and blue moulds 

27. Choose the correct pair. 

 (a) Cellular grade of organization – Coelenterates 

 (b) Water vascular system – Poriferans 

 (c) Triploblastic, acoelomate animals – Platyhelminthes 

 (d) 2nd largest phylum – Arthropoda 

28. Only an animal species with a diaphragm can be expected to have – 

 (a) scales (b) lungs 

 (c) moist skin (d) hair 

29. The edible part is stem in all the following except – 

 (a) Ginger (b) Sweet potato 

 (c) C𝑜𝑙𝑜𝑐𝑎𝑠𝑖𝑎 (d) 𝐴𝑚𝑜𝑟𝑝ℎ𝑜𝑝ℎ𝑎𝑙𝑙𝑢𝑠 (Zaminkand) 

 

30. Choose the set of plants that are medicine yielding plants.  

 (a) Aloe, Ashwagandha, Muliathi (b) Belladonna, Sesbania, Asparagus 

 (c) Colchicum, Petunia, Trifolium (d) Indigofera, Belladonna, Gloriosa 

31. Which of the cell organelles is common to both plant and animal cells?  

 (a) Plastids (b) Centrioles 

 (c) Mitochondria (d) Large vacoules 

32. Choose the mismatched pair. 

 (a) Nucleolus – Site of synthesis of rRNA (b) Lysosome – Intracellular digestion 

 (c) Ribosome – Site of protein synthesis (d) Microtubules – Muscle contraction 

33. Which one of the following is NOT found within mitochondria? 

 (a) 70 S ribosome (b) grana 

 (c) a single circular DNA (d) cristae 

34. Vinblastine is a standard anticancer drug. It interferes with the assembly of microtubules. 

Therefore, the effectiveness of the drug must be related to – 

 (a) inhibition of splitting of centromere and separation of chromatids  

 (b) prevention of formation of cleavage furrow 

 (c) disruption of formation of mitotic spindle formation 

 (d) disruption of duplication of DNA during S phase of interphase 

35. The DNA content of a diploid cell in the G1phase of cell cycle was measured and was found to be 

equal to y. The DNA content of the same cell at metaphase of meiosis I would be – 

 (a) 0.25 y (b) 4y 

 (c) 0.5 y (d) 2y 

 

Section – V 

Aptitude 
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36. 4, 6, 9, 
1

13
2

, ? 

 (a) 
1

17
2

 (b) 19 

 (c) 
1

20
4

 (d) 
3

22
4

 

37. 9360, 1560, 312, 78, 26, ? 

 (a) 4 (b) 13 

 (c) 2 (d) 5 

38. NOS, OQV, PSY, QUB, ? 

 (a) SWE (b) RWE 

 (c) RVE (d) RWF 

39. X L R, Y K S, Z J T, A I U, ? 

 (a) B H V (b) C H V 

 (c) B I V (d) B H W 

40. – – s t L L t s – – L t – – L – t s t – 

 (a) L s t s L t L s (b) L t L t s t L t 

 (c) L t t L s t L L (d) L LL t s t L t 

41. Find the odd-numeral pair. 

 (a) 8 – 27 (b) 125 – 216 

 (c) 343 – 512 (d) 1009 – 1331 

42. Find the odd-numeral pair. 

 (a) 72 – 45 (b) 51 – 24 

 (c) 47 – 20 (d) 32 – 13 

43. Find the odd-numeral pair. 

 (a) 13 – 21 (b) 19 – 27 

 (c) 15 – 23 (d) 16 – 24 

44. In a certain code language, STRING is written as % = *4+÷ and PRAISE as ?*@4%x How will the word GRAPES 

be written in that code language,?  

 (a) ÷*@x?% (b) ÷@*? x % 

 (c) ÷*@ ?x% (d) ÷*–?x% 

45. Analogy find the missing the number 20 : 11 : : 102 : ? 

 (a) 49 (b) 52 

 (c) 61 (d) 98  

 

ANSWER KEY  

1. B 2. A 3. B 4. B 5. B 6. C 7. D 8. C 9. A 10. C 

11. A 12. D 13. A 14. B 15. B 16. D 17. B 18. B 19. B 20. C 

21. A 22. C 23. B 24. D 25. B 26. A 27. C 28. D 29. B 30. A 
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31. C 32. D 33. B 34. C 35. D 36. C 37. B 38. B 39. A 40. C 

41. D 42. D 43. D 44. C 45. B 46.  47.  48.  49.  50.  

 


