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PHYSICS 

SECTION-I : SINGLE ANSWER TYPE 

This section contains 5 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which 

ONLY ONE is correct. 

1. For a cell the graph between the potential difference (V) across the terminals of the cell and the current I drawn 

from the cell is shown in figure. The e.m.f (E) and internal resistance (r) of cell are respectively 

 

 (1) 2 V, 0.5    (2) 2 V, 0.4  

 (3) 2 V, 1.0    (4) 1.5 V, 0.5  

2. There are two concentric spherical shells of radii 2 cm and 4 cm as shown in figure. The outer shell is given a 

charge of 10 C and inner is earthed. The charge on the inner surface of outer shell is 

 

 (1) Zero   (2) 5 C 

 (3) –5 C   (4) 10 C 
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3. A uniform electric field exists in x-y plane. The potential of points A, B and C having co-ordinates (2 m, 2 m), 

(–2 m, 2 m) and (2 m, 4 m) respectively are 4 V, 16 V and 12 V respectively. The electric field is 

 (1) ˆ ˆ(4 5 ) V/mi j   

 (2) ˆ ˆ(3 4 ) V/mi j  

 (3) ˆ ˆ–(3 4 ) V/mi j    

 (4) ˆ ˆ(3 4 ) V/mi j  

4. Magnetic field in a region is given by 0 0
ˆ ˆ2 . B B i B j  If each wire segment is of length , then torque acting 

on the loop shown in figure is 

 

 (1) 
2

0
ˆI B k    

 (2) 
2

0
ˆI B k  

 (3) 
2

0
ˆ2I B k    

 (4) 
2

0
ˆ2I B k  

5. When 100 V DC is applied across a coil, a current of 1 A flows through it. When 100 V AC of 50 Hz is applied 

across the same coil, only 0.5 A current flows through the coil. The resistance and inductance of coil are 

respectively (2 = 10) 

 (1) 50 , 0.3 H 

 (2) 50 , 0.3 H  

 (3) 100 , 0.3 H 

 (4) 100 , 0.3 H  
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SECTION-II : MORE THAN ONE ANSWER TYPE 

This section contains 2 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which 

more than one answer may be correct. 

6. The potential difference between points A and B, (VA – VB) in the circuit shown in figure is 16 V. Which is/are 

the correct statement(s) out of the following? 

 

 (1) The current through 2  resistor is 3.5 A 

 (2) The current through 4  resistors is 2.5 A 

 (3) The current through 4  resistors is 2.0 A 

 (4) The potential difference between terminals of 9 V cell is 7 V 

7. A long straight wire of radius R carries a current distributed uniformly over its cross-section. The magnitude of 

magnetic field is 

 (1) Maximum on the axis of wire 

 (2) Minimum on the axis of wire 

 (3) Maximum at the surface of wire 

 (4) Minimum at the surface of wire 

SECTION-III : PARAGRAPH TYPE 

This section contains a paragraph. Based upon this paragraph, 2 multiple choice questions have to be answered. 

Each question has 4 choices (1), (2), (3) and (4), out of which ONLY ONE is correct. 

A particle of mass m and charge q is accelerated by a potential difference of V volt and made to enter a magnetic 

field B at an angle  with the field. At the same moment another particle of same mass and charge is projected in 

the direction of field from a point at same level and separated by very small distance. Then, 

8. What would be the speed of second particle so that both the particle meet again and again after a regular 

interval of time? 

 (1) cos
qV

m
    (2) 

2
cos

qV

m
  

 (3) 2 sin
qV

m
    (4) 2 cos

qV

m
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9. The distance travelled by the second particle when they meet is 

 (1) 
2

cos
V m

q B

 
 

 
    

 (2) 
2 2

cos
3

V m

q B

 
 

 
 

 (3) 
2 2

cos
V m

q B

 
 

 
    

 (4) 
2

cos
3

V m

q B

 
 

 
 

SECTION-IV : ASSERTION-REASON TYPE 

This section contains one assertion-reason type question, which has 4 choices (1), (2), (3) and (4) out of which 

ONLY ONE is correct. 

10. A : If the distance between plates of charged isolated capacitor increases, then the potential energy in the 
electric field of capacitor increases. 

 R : For a constant charge on the plates, the energy stored in capacitor is directly proportional to separation 
between the plates 

 (1) Both (A) and (R) are true and (R) is the correct explanation of (A) 

 (2) Both (A) and (R) are true but (R) is not the correct explanation of (A) 

 (3) (A) is true but (R) is false 

 (4) (A) is false but (R) is true 

SECTION-V : MATRIX MATCH TYPE 

This section contains 1 Matrix Match type question, which has 2 Columns (Column I and Column II). Column I has 

four entries (A), (B), (C) and (D), Column II has four entries (P), (Q), (R) and (S). Match the entries in Column I with 

the entries in Column II. Each entry in Column I may match with one or more entries in Column II.  

For each entry in Column I, tick the boxes of all the matching entries in Column II. For example, if entry (A) in 

Column I matches with entries (P) & (S) in Column II, then tick the boxes (P) & (S). Similarly, tick the boxes for 

entries (B), (C) and (D).  
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11. A square conducting loop is placed near a current carrying long wire as shown in figure. Match the entry in 

column I with correct entries in column II. 

 

 Column I  Column II 

(A) Loop is moved towards wire (P) Wire will attract 

(B) Loop is moved away from wire (Q) Wire will repel 

(C) Current in wire is decreased (R) Induced current in loop is anticlockwise 

(D) Current in wire is increased (S) Induced current clockwise 

 

CHEMISTRY 

SECTION-I : SINGLE ANSWER TYPE 

This section contains 5 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which 

ONLY ONE is correct. 

12. An ideal solution is made by mixing two volatile components A and B. If the vapour pressure of solution is 

150 mm Hg then mole fraction of A in vapour phase is 

 
o o
A B(P 200 mm Hg, P 100 mm Hg)   

 (1) 0.25   (2) 0.5 

 (3) 0.67   (4) 0.75 

13. Which of the following mixture cannot form colloidal sol? 

 (1) Solid in solid   (2) Solid in gas 

 (3) Gas in solid   (4) Gas in gas 

14. Which of the possible variation is/are possible in Monoclinic crystal system? 

 (1) Primitive   (2) Body-centred 

 (3) End-centred   (4) Both (1) and (3) 
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15. Among the given options, enthalpy of atomisation is maximum for 

 (1) Ti   (2) V 

 (3) Cr   (4) Fe 

16. 1 mol NiCl26H2O on reaction with excess of AgNO3 gives 2 mol AgCl. The primary and secondary valencies 

of the Ni metal respectively are 

 (1) 2 and 2   (2) 2 and 6 

 (3) 2 and 4   (4) 4 and 2

SECTION-II : MORE THAN ONE ANSWER TYPE 

This section contains 2 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which 

MORE THAN ONE answer may be correct. 

17. Which of the following statement(s) is/are true for rate of a zero order reaction? 

 (1) It does not change with change in pressure 

 (2) It does not change with time 

 (3) It does not change with addition of catalyst 

 (4) It does not change with change in concentration of reactants 

18. Select the correct statement(s) regarding Rock salt structure. 

 (1) Coordination number of anion is 6 

 (2) Nearest neighbours of cation is 6 

 (3) Next nearest neighbours of cation is 12 

 (4) Face diagonal of unit cell contains only one type of ions

SECTION-III : PARAGRAPH TYPE 

This section contains a paragraph. Based upon this paragraph, 2 multiple choice questions have to be answered. 

Each question has 4 choices (1), (2), (3) and (4), out of which ONLY ONE is correct. 

All the elements of group 16 form hydrides. Their acidic character is based on the bond enthalpy for the dissociation 

of H-E bond. Along with acidic strength, their thermal stability as well as reducing property also depend on H-E 

bond enthalpy. 

19. Most acidic compound among the following is 

 (1) H2O   (2) H2S 

 (3) H2Se   (4) H2Te 

20. Which of the following hydride does not possess reducing property? 

 (1) H2O   (2) H2S 

 (3) H2Se   (4) H2Te 
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SECTION-IV : ASSERTION-REASON TYPE 

This section contains 1 assertion-reason type question, which has 4 choices (1), (2), (3) and (4) out of which ONLY 

ONE is correct. 

21. A : Tanks used by scuba divers are filled with air diluted with helium. 

 R : If nitrogen is used along with oxygen in the tanks of scuba divers, it causes bends. 

 (1) Both (A) and (R) are true and (R) is the correct explanation of (A) 

 (2) Both (A) and (R) are true but (R) is not the correct explanation of (A) 

 (3) (A) is true but (R) is false 

 (4) (A) is false but (R) is true

SECTION-V : MATRIX MATCH TYPE 

This section contains 1 Matrix Match type question, which has 2 Columns (Column I and Column II). Column I has 

four entries (A), (B), (C) and (D), Column II has four entries (P), (Q), (R) and (S). Match the entries in Column I with 

the entries in Column II. Each entry in Column I may match with one or more entries in Column II.  

For each entry in Column I, tick the boxes of all the matching entries in Column II. For example, if entry (A) in 

Column I matches with entries (P) & (S) in Column II, then tick the boxes (P) & (S). Similarly, tick the boxes for 

entries (B), (C) and (D).  



22. Match the columns. 

 Column-I  Column-II 

(A) Fe(s) | Fe2+(0.01 M) || Fe2+(0.1 M) | Fe(s) (P) Ecell > 0 

(B) Zn(s) | Zn2+ (0.01 M) || Cu2+(0.1 M) | Cu(s) (Q) 
o

cell
E 0  

(C) Sn(s) | Sn2+(0.01) || H+(0.1 M) | H2(g) (1 bar) | Pt(s) (R) 
o

cell cell
E E  

(D) Pt(s) | Br–(0.1 M) | Br2(l) || H+(0.1 M) | H2(g) (1 bar) | Pt(s) (S) cell
E 0   
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BIOLOGY 

SECTION-I : SINGLE ANSWER TYPE 

This section contains 6 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which 

ONLY ONE is correct. 

23. An E. coli cell having hybrid DNA w.r.t. nitrogen isotopes is allowed to grow in a medium containing 15NH4Cl 

for one generation and then the daughter cells were transferred to another medium containing 14NH4Cl and 

allowed to grow for next generation. What would be the percentage of hybrid DNA in this generation? 

 (1) 50%   

 (2) 75% 

 (3) 25%   

 (4) 100% 

24. An angiospermic dioecious plant is producing albuminous seeds. If the microspore nucleus of this plant has  

6 pg of DNA then which of the following cells in the seeds of this plant species cannot be seen? 

 (1) Cell with nucleus having 12 pg of DNA of female parent and 6 pg of DNA of male parent    

 (2) Cell with nucleus having 12 pg of DNA of female parent only 

 (3) Cell with nucleus having 6 pg of DNA of female parent and 6 pg of DNA of male parent 

 (4) Cell with nucleus having 6 pg of DNA of female parent and 12 pg of DNA of male parent 

25. In which of the following plants, emasculation is essential for cross hybridisation? 

 (1) Wheat   

 (2) Plant showing self-incompatibility 

 (3) Date palm   

 (4) Papaya 

26. In a PCR, nucleotide primers are complementary to the sequences on     a     end(s) of the target DNA 

segment. Polymerisation during PCR occurs at     b     end. Here ‘a’ and ‘b’ are 

 a b 

(1) 3 and 5 5 – PO4 

(2) 5 3 – PO4 

(3) 3 5 – OH 

(4) 3 3 – OH 
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27. A young reproductively healthy female who experienced menarche at the age of 13 years has conceived her 

first child when she became 25 years old. How many secondary oocytes were released from her ovaries 

(approximately) before she became pregnant if duration of her cycle is of 28 days? 

 (1) 12   

 (2) 190 - 210 

 (3) 140 - 170   

 (4) 220 - 280 

28. Which of the following are hormone releasing IUDs, that make the uterus unsuitable for implantation? 

 (1) Lippes loop and Vaults  

 (2) Fem shield and Norplant 

 (3) LNG-20 and Progestasert 

 (4) Depo-Provera and Multiload 375 

SECTION-II : MORE THAN ONE ANSWER TYPE 

This section contains 3 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which 

more than one answer may be correct. 

29. Yeasts are used in making 

 (1) Swiss cheese   

 (2) Blood cholesterol lowering agent 

 (3) Ethanol   

 (4) Bread and beer 

30. Agent(s) of biological threat include 

 (1) Yersinia pestis   

 (2) Rhinovirus 

 (3) Bacillus anthracis   

 (4) Lactobacillus 

31. Choose the option(s) which match correctly w.r.t. descriptions listed. 

 (1) Anaphylactic shock : Serious type of allergic reaction resulting in drastic decline in blood pressure 

 (2) Myasthenia gravis : Autoantibodies are formed against acetylcholine receptors 

 (3) Spleen : Storehouse of red blood cells and lymphocytes 

 (4) SCID : May result due to combined deficiency of T, B and NK cells
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SECTION-III : PARAGRAPH TYPE 

This section contains a paragraph. Based upon this paragraph, 2 multiple choice questions have to be answered. 

Each question has 4 choices (1), (2), (3) and (4), out of which ONLY ONE is correct. 

By pedigree analysis we can understand whether the trait is autosomal dominant or recessive. It also helps to know 

the trait is sex linked or not. A geneticist draw a pedigree chart for a trait of a particular family, but there were missing 

of the information of some individuals in the family tree. 

On the basis of that chart shown below, answer the following questions and choose the correct option. 

 

32. It is clear from the chart that the trait studied here can be 

 (1) X – linked recessive   

 (2) Autosomal dominant 

 (3) X – linked dominant   

 (4) Autosomal recessive 

33. Select the correct option for the question mark (?) that can be represented for generation I or III. 

 (1) For generation I, ? =  only 

 (2) For generation III, ? =  only 

 (3) For generation I, ? =  only 

 (4) For generation III, ? =  or  
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SECTION-IV : ASSERTION-REASON TYPE 

This section contains one assertion-reason type question, which has 4 choices (1), (2), (3) and (4) out of which 

ONLY ONE is correct. 

34. A : The stem cells which have potency to give rise to all tissues and organs are present in inner cell mass that 

gives rise to the embryo. 

 R : Inner cell mass contains trophoblast layer which differentiates into three germinal layers i.e. ectoderm, 

endoderm and the mesoderm. 

 (1) Both (A) and (R) are true and (R) is the correct explanation of (A) 

 (2) Both (A) and (R) are true but (R) is not the correct explanation of (A) 

 (3) (A) is true but (R) is false 

 (4) (A) is false but (R) is true 

SECTION-V : MATRIX MATCH TYPE 

This section contains 1 Matrix Match type question, which has 2 Columns (Column I and Column II). Column I has 

four entries (A), (B), (C) and (D), Column II has four entries (P), (Q), (R) and (S). Match the entries in Column I with 

the entries in Column II. Each entry in Column I may match with one or more entries in Column II.  

For each entry in Column I, tick the boxes of all the matching entries in Column II. For example, if entry (A) in 

Column I matches with entries (P) & (S) in Column II, then tick the boxes (P) & (S). Similarly, tick the boxes for 

entries (B), (C) and (D).  



35. Match the following columns. 

  Column I  Column II 

 (A) 28S rRNA   (P) Catalytic in function   

 (B) Lac operon   (Q) Presence of 5-methyl uracil 

 (C) dsDNA   (R) Structural molecule of ribosomes 

 (D) Protein   (S) Transcribes mRNA 
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1. Answer (2) 

 V = E – ir 

 When, i = 0,  V = E = 2.0 V 

 When, V = 0 

 0 = E – ir 

 
2.0

0.4 
5

   
E

r
i

 

2. Answer (2) 

 Potential of inner sphere is zero. 

 Let charge on inner surface is q. 

 
in

10
0

4 4 2

q q q
V k

 
     

 

 
10

0
4 4 4 2

q q q
     

 q = 5 C  

3. Answer (4) 

  

 VA = 4 V, VB = 16 V, VC = 12 V 

 
16 4

4 4

 
 B A

x

V V
E  

 Ex = 3 

 
4 12

4
2 2

 
   A C

y

V V
E  

 ˆ ˆ(3 4 ) V/m E i j  
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4. Answer (1) 

 
2

0 0
ˆ ˆ ˆ ˆ( ) ( 2 )      IA B I i j B i B j  

 2
0

ˆ ˆ[2 ]I B k k   

 2
0

ˆI B k  

5. Answer (4) 

 When 100 V DC is applied, then i = 1 A 

  Resistance, 
100

100 
1

   
V

R
I

 

 When 100 V AC is applied, then i = 0.5 A 

 Impedance, 
100

200 
0.5

   
V

Z
I

 

 
2 2( )  Z R L  

 (200)2 = (100)2 + (2 × 50 L)2 

 30,000 = 42 × 2500 L2 

 
2 0.3 0.3 H  L L  

6. Answer (1, 4) 

 
 Apply K.V.L in APSB 

 VA – 4i – 9 – (i – i1) + 3 – 4i = VB 

   9i – i1 = 10   …(1) 

 Apply K.V.L in PQRSP 

 VP – 2i1 + (i – i1) + 9 = VP 

   i – 3i1 = –9   …(2) 

 On solving (1) and (2), i = 1.5 A, i1 = 3.5 A 

 Potential difference across 9 V, V = iR = 3.5 × 2 = 7 V 

7. Answer (2, 3) 

 0
in 22






i
B r

R
 

 At axis, r = 0, B = 0 (minimum) 

 At surface r = R, 0

2






i
B

R
 (maximum) 

8. Answer (2) 

 
2


m

T
qB

 and pitch 
2

cos
m

P v
qB


   

 For the two particles to meet again and again after regular interval of time. 

  
2

cos
cos

P v T
v v

T T


     

 
2

2
cos

qV
v

m
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9. Answer (3) 

 Distance travelled p = V2T 

 
2 2

cos
 

  
 

qV m
p

m qB
 

 
2 2

cos
 

  
 

mV
p

q B
 

10. Answer (1) 

 Energy of isolated charged capacitor 

 
2 2

0

1 1

2 2
   



q q d
U U d

C A
 

11. Answer A(Q,R); B(P,S); C(P,S); D(Q,R) 

 (A) As loop is move closed to wire inward flux linked with loop will increase, according to Lenz’s law 
anticlockwise current will set up and wire will repel. 

 (B) As loop moved away inward flux linked with loop will decrease according to Lenz's law clockwise current 
will set up and wire will attract. 

 (C) Current is decreased inward flux will decrease according to Lenz’s law clockwise current set up wire will 
attract. 

 (D) Current is increased inward flux will increase anticlockwise current set up wire will repel. 

 

12. Answer (3) 

 
o o

sol A A B BP P x P x   

 150 = 200 xA + 100(1 – xA) 

 xA = 0.5 = xB 

 
o
A A

A
sol

P x 0.5 200
y 0.67

P 150


     

13. Answer (4) 

 Mixture of gases are always form homogeneous mixture. 

14. Answer (4) 
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15. Answer (2) 

Element V Ti Fe Cr 

aH°(kJ/mol) 515 473 416 397 

16. Answer (2) 

  Oxidation state of Ni in given complex is +2  primary valency. 

   6H2O molecules are acting like ligands  6 secondary valency. 

17. Answer (1, 2, 4) 

 Rate of zero order reaction is independent from the pressure, concentration of reactants and constant 

throughout the time. 

18. Answer (1, 2, 3, 4) 

   In Rock salt structure, anions are at ccp lattice points while cations are in octahedral voids therefore 

  CN = 6 for cation and anion. 

   Next nearest neighbours of cation is 12 anions. 

   Face diagonal of unit cell contains only anions. 

19. Answer (4) 

 Lesser is the bond enthalpy, greater is the acidic strength of hydride. 

20. Answer (1) 

 Due to high electronegativity of oxygen, H2O does not possess any reducing property. 

21. Answer (1) 

 The release of dissolved gases from blood when divers come towards surface leads to the formation of bubble 

of N2 in blood which blocks capillaries known as bends. 

22. Answer A(P, S); B(P, Q); C(P, Q, R); D(S) 

  For concentration cell o

cell
E 0  

  If Q = 1 then o

cell cell
E E  

   If Q < 1 and o

cell
E 0  then 

cell
E 0  

   If o o o

cathode anode cell
E E then E 0   

 

23. Answer (2) 

 When the hybrid DNA is replicated in 15NH4Cl containing medium, it will form one hybrid DNA and one heavy 

DNA molecule. Again, when these DNA is replicated in 14NH4Cl containing medium, the hybrid DNA will form 

one light and one hybrid DNA but the heavy DNA will form both the hybrid DNA. Therefore, out of four DNA 

molecules, three will be hybrid. 

24. Answer (4) 

 Microspores are haploid. Albuminous seeds have endosperm. Components of albuminous seeds are diploid 

embryo, triploid endosperm and diploid seed coat. Cells of seed coat is from female parent in origin. It has 

DNA only from female parent. Endosperm has 2X amount of DNA of female parent and 1X amount of DNA of 

male parent. Embryo has 1X amount of DNA both from male and female parents.  

BIOLOGY 
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25. Answer (1) 

 Emasculation is essential if plant bears bisexual flowers. Plant showing self-incompatibility inhibits autogamy 
by itself. Date palm and papaya are dioecious plants. 

26. Answer (4) 

 Primers are complementary to the nucleotide present at the 3 end of the target DNA segment. 

27.  Answer (3) 

 Ovulation occurs once about every month after menarche in a reproductively healthy woman. 

 Thus in a time period of 12 years (13 years to 25 years) ovulation will occur approximately 156 times because 
each cycle has a duration of 28 days. So number of cycles/year = 365/28  13 

 (12 years × 13 cycles/year = 156 secondary oocytes) 

28.  Answer (3) 

 Hormone releasing IUDs include progesterone IUD (e.g., progestasert) and levonorgestrel IUD (e.g., LNG-
20). These devices release small quantities of hormones which suppress endometrial changes and make the 
cervix hostile to the sperms. 

29. Answer (2, 3, 4) 

 Yeasts are used in the production of many important household and industrial products. Yeast (Monascus 
purpureus) is used in the production of statin (a blood cholesterol lowering agent). Yeast (Saccharomyces 
cerevisiae) is used in the production of ethanol and also used in making bread and beer. A bacterium is used 
in making Swiss cheese. 

30.  Answer (1, 3) 

 Yersinia pestis - plague 

 Bacillus anthracis – anthrax 

 Rhinovirus is predominant cause of the common cold in humans. Lactobacilli are commonly found in intestinal 
tract and are normally harmless. 

31.  Answer (1, 2, 3, 4) 

 Spleen is secondary lymphoid organ. It also has a large reservoir of RBCs and is commonly called “Graveyard 
of RBCs”. 

32. Answer (4) 

 In generation II the male and unaffected female have affected daughter. It shows that the trait is recessive but 
not X-linked. Therefore, the trait must be autosomal recessive. 

33. Answer (4) 

 Since the trait is autosomal recessive, the carrier one will be represented as  and the affected one as 

. And if the male is also carrier, the children may be affected or unaffected. 

34.  Answer (3) 

 Trophoblast layer lies outer to inner cell mass. Syncytiotrophoblast secretes hydrolytic enzymes that help the 
blastocyst to implant itself in uterine wall. 

35. Answer A(P,R); B(Q,S); C(Q,S); D(P,R) 

 RNA and protein can be both catalytic as well as structural molecules. Lac operon consists of genes and gene 
consists of DNA therefore both have thymine (5-methyl uracil) and transcribe mRNA. 
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