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SECTION‐a [PHYSICS] 
 
Q.1 The distance x covered by a body moving in a 

straight line in time t is given by  
  x2 = t2 + 2t + 3  
 The acceleration of the body will vary as   

 (1) 
x
1   (2) 2x

1  (3) 3x
1  (4) 4x

1  

  

Q.2 If the angle between the vector A
r

 and B
r

 is 

θ, the value of the product ( AB
rr

× ). A
r

 is 
equal to : 

 (1) BA2 cos θ (2) BA2 sin θ  
 (3) BA2 sin θ cos θ (4) zero  
  
Q.3 An experiment measured quantities a,b,c 

and then x is calculated from x = ab2/c3. If 
the percentage errors in a, b, c are  ±1% , 
±3% and ±2% respectively, the percentage 
error in x can be :  

  (1) ±13%  (2) ±7% 
  (3) ±4%  (4) ±1%   
  
Q.4 A particle moves in x-y plane. The position 

vector of particle at any time t is 

}ĵ)t2(î)t2{(r 2+=
r m. The rate of change of θ 

at time t = 2s. (where θ is the angle which its 
velocity vector makes with positive x-axis) is 

 (1) 
17
2 rad/s (2) 

14
1 rad/s 

 (3) 
7
4 rad/s  (4) 

5
6 rad/s 

Q.5 An engine of a train moving with uniform 
acceleration passes an electric pole with 
velocity u and the last compartment with 
velocity v. The middle part of the train passes 
past the same pole with a velocity of - 

 (1) 
2

vu +   (2) 
2

vu 22 +  

 (3) 
2

vu 22 +  (4) 
2

u–v 22
 

  
Q.6 Three equal weights A, B, C of mass 2 kg 

each are hanging on a string passing over a 
fixed frictionless pulley as shown in the fig. 
The tension in the string connecting weights 
B and C is- 

 

A B 

C  
 (1) zero  (2) 13 Newton  
 (3) 3.3 Newton (4) 19.6 Newton 
 

Q.7 Two particles are projected simultaneously 
from the level ground as shown figure. They 
may collide after a time : 

 

θ1 θ2 

u1 u2 

← x →  

  (1) 
1

2

u
sinx θ  (2)  

2

2

u
cosx θ   

 (3) 
)sin(u

sinx

121

2

θ−θ
θ  (4)  

)sin(u
sinx

122

1

θ−θ
θ  
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Q.8 A block of mass m is lying on a wedge 

having inclination angle α = tan–1 ⎟
⎠
⎞

⎜
⎝
⎛

5
1 .Wedge 

is moving  with a constant acceleration  
a = 2 m/s2 . The minimum value of coefficient 
of friction μ, so that m remains stationary 
w.r.t to wedge is  

 

a = 2m/s2m 

α  
 

 (1) 2/9 (2) 5/12 (3) 1/5  (4) 2/5  
  
Q.9 A car of mass m is driven with a constant 

power P. Then the speed v reached by the car 
in traveling a distance x from rest is- 

 (1) 
m
xP2   (2) 

3/1

m
xP3

⎟
⎠
⎞

⎜
⎝
⎛   

 (3) 
4/1

m
xP4

⎟
⎠
⎞

⎜
⎝
⎛  (4) none of the above 

  

Q.10 If vA, vB, vC are the speeds of the block when 
it reaches the ground after sliding down the 
three frictionless slopes shown in figure, then 

 

A B C 

P 

 
 (1) vA > vB > vC (2) vA < vB < vC  
 (3) vA =  vB = vC (4) none of the above 

Q.11 Two sphere of masses 3kg and 2kg collide 
directly. Their relative velocity before 
collision is 15m/s and after collision is 5m/s. 
The total loss of K.E. due to collision is - 

 (1) 60 J  (2) 100 J 
 (3) 120 J  (4) 150 J  
  

Q.12 As shown in figure A, B and C are identical 
balls B and C are at rest and, the ball A 
moving with velocity v collides elastically 
with ball B, then after collision – 

 A v B C 
Space

 
 (1) All the three balls move with velocity v/2 
 (2) A comes to rest and (B + C) moves 

 with velocity v/ 2  
 (3) A moves with velocity v and (B + C) 

 moves  with velocity v 
 (4) A and B come to rest and C moves with 

 velocity v 
  

Q.13 In a rectangle ABCD (BC = 2AB), the 
moment of inertia along which axis will be 
minimum ?  

 
A

E 
B 

H F 

C D G  
 (1) BC (2) BD  (3) HF (4) EG 
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Q.14 A uniform disc of radius R and mass M can 
rotate without friction on an axle passing 
through its centre and perpendicular to its 
plane face.  The cord  is wound over the rim 
of this disc and a uniform force F is applied 
on the cord as shown in the figure. Then the 
angular acceleration in the disc is 
proportional to – 

 

F 
 

 (1) R0 (2) R  (3) R2 (4) 1/R 
  
Q.15 A spring wrapped on a wheel of MOI 0.2 kg 

m2 and radius 10 cm over a light pulley to 
support a block of mass 2kg as shown in 
figure. Find the acceleration of the block - 

10 cm

2kg 
 

 (1) 0.79 ms–2 (2) 1.12 ms–2 

 (3) 0.69 ms–2 (4) none  
  

Q.16 5 gm of water at 30ºC and 5 gm of ice at  
–20ºC are mixed together in a calorimeter. 
The final temperature of the mixture will be 
(water equivalent of calorimeter is negligible, 
specific heat of ice = 0.5 cal / gmºC and latent 
heat of ice = 80 cal/gm) 

 (1) 30ºC  (2) –20ºC (3) 10ºC  (4) 0ºC 

Q.17 The rectangular surface of area 8 cm × 8cm 
of a black body at a temperature of 127ºC 
emits energy at the rate of E per second. If the 
length and breadth of the surface are each 
reduced to half of its initial value, and the 
temperature is raised to 327ºC, the rate of 
emission of energy will become - 

 (1)  
8
3 E (2) 

16
81 E  (3) 

16
9 E (4) 

64
81 E 

 
Q.18 The rate of cooling of a body by radiation 

depends on -  
 (a) Area of body  
 (b)  Mass of body  
 (c)  Specific heat of body 
 (d)  Temperature of body and surroundings 
 (1) a,b,c  (2) b,c 
 (3)  a,b,c,d   (4) c,d 
  
Q.19 In a vertical U-tube containing a liquid, the 

two arms are maintained at different 
temperatures, t1 and t2. The liquid columns in 
the two arms have heights l1 and l2 
respectively. The coefficient of volume 
expansion of the liquid is equal to - 

 

l1 t2 
t1 

l2 

 
 

 (1) 
2112

21

tt ll

ll

−
−  (2) 

2211

21

tt ll

ll

−
−   

 (3) 
2112

21

tt ll

ll

+
+  (4) 

2211

21

tt ll

ll

+
+  
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SECTION‐b [CHEMISTRY] 
 

Q.26 Which of the following orbitals does not have 
an angular node ? 

 (1) 2s  (2) 2p  (3) 3p  (4) 3d  
  

Q.27 When a hydrogen atom emits a photon of 
energy 12.1 eV, the orbit angular momentum 
changes by   

 (1) 1.05 × 10–34 J sec   
 (2) 2.11 × 10 – 34 J sec  
   (3) 3.16 × 10–34 J sec  
 (4) 4.22 × 10 – 34 J sec 
  

Q.28 Which of the following sets of quantum 
numbers belongs to the electron having 
highest energy ? 

 (1) n = 4, l = 0, m = 0, s = + 
2
1  

 (2) n = 3, l = 0, m = 0, s = + 
2
1  

 (3) n = 3, l = 1, m = 1, s = + 
2
1  

 (4) n = 3, l = 2, m = 1, s = + 
2
1  

  
Q.29 The proper value of significant figures in, 
 38.0 + 0.0035 + 0.00003 is - 
 (1) 38  (2) 38.0035 
 (3) 38.00353 (4) 38.0 
  
Q.30 At S.T.P., 5.6 litres of a gas weighs 10 grams. 

The vapour density of the gas is  
 (1) 32 (2) 40 (3) 20 (4) 8  

Q.31 The density of a liquid is 1.2 g/mL. There are  
35 drops in 2 mL. The number of molecules 
in 1 drop is : (molecular weight of liquid = 
70) 

 (1) 
35
1.2  NA  (2) 

2

35
1

⎟
⎠
⎞

⎜
⎝
⎛  NA 

 (3) 2(35)
1.2  NA (4) 1.2 NA 

  

Q.32 In Haber process, 30 litres of dihydrogen and  
30 litres of dinitrogen were taken for reaction 
which yielded only 50% of the expected 
product. What will be the composition of the 
gaseous mixture under the aforesaid condition 
in the end ?  

 (1) 20 litres ammonia, 20 litres nitrogen,  
20 litres  hydrogen 

 (2) 10 litres ammonia, 25 litres nitrogen,  
15 litres  hydrogen 

 (3) 20 litres ammonia, 10 litres nitrogen,  
30 litres hydrogen 

 (4) 20 litres ammonia, 25 litres nitrogen,  
15 litres hydrogen 

  
Q.33 The O—O bond length in O2, O2[AsF4] and 

K[O2] is: 
 (1) O2[AsF4] < O2 < K[O2]    
 (2) O2[AsF4] < K[O2] < O2  
 (3) O2 < O2[AsF4] < K[O2]    
 (4) K[O2] < O2 < O2[AsF4]   

Q.34 The correct order of bond angles in the 
molecules, H2O, NH3, CH4 and CO2 is 

 (1) H2O > NH3 > CH4 > CO2 
 (2) H2O < NH3 < CO2 < CH4 
   (3) H2O < NH3 > CO2 > CH4 
 (4) CO2 > CH4 > NH3 > H2O  
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Q.35 Select the incorrect order for the given 
properties : 

 (1) Thermal stability : BaSO4 > SrSO4> CaSO4 

 (2) Solubility : BaSO4 < SrSO4 < CaSO4 
 (3) Thermal stability : Li2CO3 < Na2CO3 < K2CO3 
 (4) Solubility : NaHCO3 > KHCO3 > RbHCO3 

  
Q.36 The order O–O bond length in O2, H2O2, O3 

is - 
  (1) O2 > O3 > H2O2 (2) O3 > H2O2 > O2 

 (3) H2O2 > O3 > O2 (4) O2 > H2O2 > O3 

 
Q.37 In which set of molecules are all the species 

paramagnetic ? 
 (1) B2, O2, N2 (2) B2, O2, NO   
 (3) B2, F2, O2 (4) B2, O2, Li2   
  
Q.38 Among LiCl, BeCl2, BCl3 and CCl4, the 

covalent bond character follows the order-  
 (1) LiCl < BeCl2 > BCl3 > CCl4 
 (2) LiCl > BeCl2 < BCl3 < CCl4 

 (3) LiCl < BeCl2 < BCl3 < CCl4 

 (4) LiCl > BeCl2 > BCl3 > CCl4 
  

Q.39 Which represents incorrect order of boiling 
point ? 

 (1) HF > HCl > HBr > HI 
 (2) BiH3 > SbH3 > NH3 > AsH3 > PH3 
 (3) O-Nitrophenol < m-Nitrophenol  
 (4) ICl > Br2 
  

Q.40 How many pπ-dπ bonds are present in SO2 ?  
 (1) 1 (2) 2 (3) 3 (4) 0 

Q.41 In the reaction,  P2H4 ⎯→  PH3 + P4H2 
 the equivalent mass of P2H4 may be given as - 

 (1) 
4
m3   (2) 

6
m5   

 (3) 
5
m3   (4) 

13
m12  

 

Q.42 Volume of 0.1 M K2Cr2O7 required to oxidise  
35 mL of 0.5 M FeSO4 solution is - 

 (1) 29.2 mL (2) 17.5 mL 
 (3) 175 mL  (4) 145 mL 
  

Q.43 An ideal gas will have maximum density 
when : 

 (1) P = 0.5 atm, T = 600 K 
 (2) P = 2 atm, T = 150 K   
 (3) P = 1 atm, T = 300 K   
 (4) P = 1.0 atm, T = 500 K   
  
Q.44 At what temperature the molar KE of He will 

be equal to that of Ar at 400 K ?  
 (1) 700 K  (2) 400 K  
 (3) 300 K  (4) 600 K  
 

Q.45 Which of the following processes requires 
maximum energy ? 

 (1) Ca+2 (g) —→ Ca+3(g) + e–  
 (2) Na+2 (g) —→ Na+3 (g) + e–  
 (3) Al+2 (g) —→ Al+3 (g) + e– 
 (4) Mg+2 (g) —→ Mg+3 (g) + e– 

 

Q.46 In which of the following processes, 
maximum energy is released ? 

 (1) O(g) + e– —→ O– (g)  
 (2) O– (g) + e– —→ O–2 (g)  
 (3) S (g) + e– —→ S– (g) 
 (4) S– (g) + e– —→ S–2 (g)  
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Q.47 The basic character of MgO, SrO, K2O and 

NiO increases in the order - 

 (1) K2O < SrO < MgO < NiO 

 (2) NiO < MgO < SrO < K2O 

 (3) MgO < NiO < SrO < K2O   

 (4) K2O < MgO < NiO < SrO  

 
Q.48 For which reaction Kp is less than Kc : 

 (1)  N2O4 2NO2  

 (2)  2HI H2 + I2 

  (3) 2SO2 + O2 2SO3  

 (4)  N2 + O2 2NO 
  

Q.49 For the reaction, A + B C + D, the 

initial concentration of A and B are equal, but 

the equilibrium concentration of C is twice 

that of equilibrium concentration of A. The 

equilibrium constant is :  

 (1) 4  (2) 9   

 (3) 1/4  (4) 1/9  

 
Q.50 For which of the following reaction, product 

formation is favoured at low pressure and low 

temperature ?  

 (1) CO2(g)+C(s) 2CO(g); ΔHº =172.5 kJ 

  (2) CO(g) +2H2(g) CH3OH; ΔHº = –21.7 kJ  

  (3) 2O3(g) 3O2(g);           ΔHº = –285 kJ  

 (4) H2(g) + F2(g) 2HF(g);   ΔHº = –541 kJ 

SECTION‐c [BIOLOGY] 
 

Q.51 Intercalary meristem is - 
 (1) Primary in origin  
 (2) Secondary in origin 
 (3) Increase growth of plant organ 
 (4) (1) & (3) both 
 

Q.52 Which of the following is present in monocot 
leaf – 

 A. Water containing cavity  
 B. Parenchymatous bundle sheath  
 C. Reticulate venation 
 D. Palisade tissue 
 (1) A, B, C  (2) B & C 
 (3) Only B  (4) A, B, D 
 

Q.53 Match the column-I and column-II and select 
the correct option given below – 
 Column-I  Column-II 
A Polyarch xylem P Maize stem 
B Conjunctive  

tissue  
Q Maize root  

C Trichome  R Cicer stem 
D Sclerenchymatous  

hypodermis  
S Cicer root 

 (1) A-Q, B-P, C-R, D-S 
 (2)  A-Q, B-S, C-R, D-P 
 (3)  A-Q, B-R, C-S, D-P 
 (4)  A-Q, B-S, C-P, D-R 
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Q.54 Group protista includes  - 
 A. Diatoms  B. Desmid 
 C. Protozoa D. Fungi 
 E. Dianoflagellate F. Brown algae 
 (1) A,B,C,D,E (2) A,B,E,F 
 (3)  A,B,C,E (4) A,B,E 
 
Q.55 Which of the following is a prokaryotes ? 
  (1) Blue green algae (2) Archaebacteria   
 (3) Euglena (4) 1 & 2 both 
 
Q.56 Lichens are most sensitive to - 
 (1) NO2 pollution (2) SO2 pollution 
 (3) CO pollution (4) O3 pollution 
 
Q.57 Heterotropic eukaryotic multicellular 

organism lacking cell wall are included in 
kingdom -  

 (1) Protista and animalia  
 (2) Animalia and plantae  
 (3) Animalia and fungi 
 (4) Animalia  
 

Q.58 Multicellular sporophyte and multicellular 
gametophyte are observed in  

 (1) Pinus  (2) Sphaganum   
 (3)  Azolla  (4) All of the above 

 

Q.59 Mesokaryon condition is found in the 
members of -   

 (1) Myxophyceae (2) Euglenophyceae 
 (3) Bacillariophyceae (4) Dinophyceae  

Q.60 Which of the following is true regarding 
protistan?  

 (1) They are unicellular eukaryotic 
 (2) Most of them are aquatic  
 (3) Boundary of this kingdom is not well 

 defined 
 (4) All of the above 

 
Q.61 How many of the following have a true cell 

wall - chlorella, euglena, PPLO, Halophiles, 
spirulina, macoy, Amoeba, paramecium, 
acetabularia. 

 (1) Four  (2) Six  
 (3) Five  (4) Seven 
 
Q.62 Which of the following is true regarding 

ascomycetes ?    
 (1) They all are multicellular  
 (2) Ascospore are endogenously formed 
 (3) Fruiting body of cleviceps is edible 
 (4) Asexual reproduction occur by zoospore 
 
Q.63 Red tide formation is a feature of some 

protists which -  
 (1) Have stiff cellulosic plates 
 (2) Possess two perpendicularly arranged 

 flagella 
 (3) Are mostly marine and photosynthetic 
 (4) More than one option is correct 
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Q.64 Match the placentation given in column-I 
with family given in column-II and select the 
correct option given below -  

  Column-I     Column-II 

 A. Marginal P. Leguminosae 

 B. Axile  Q. Malvaceae 

 C. Parietal R. Cruciferae 

 D. Basal  S. Asteraceae 

  A B C D   

 (1) P Q R S 

 (2) P R Q S 

 (3) S Q R P 

 (4) S R Q P 

 

Q.65 Match the column I with Column II and select 
the correct option given below – 

  Column I Column II 

 A. Stolon  P. Potato 

 B. Corm  Q. Jasmine 

 C. Bulb  R. Colocassia 

 D. Tuber  S. Onion 

    T. ginger 

 (1) A → Q, B → R, C → S, D → T 

 (2) A → Q, B → T, C → S, D → P 

 (3) A → Q, B → R, C → S, D → P 

 (4) A → Q, B → S, C → T, D → P 

Q.66 Match the placentation given in Coloumn-I to 
plants given in colomn-II and select the 
correct option given below – 
 Column-I  Column-II 

A

 

P Pea 

B 

 

Q Argemone 

C 

 

R Sunflower 

D

 

S Primrose 

E 

 

T Lemon 

 

 (1) A-P, B-T, C-S, D-Q, E-R 
 (2)  A-P, B-R, C-Q, D-S, E-T 
 (3)  A-P, B-T, C-Q, D-S, E-R 
 (4)  A-Q, B-S, C-P, D-R, E-T 
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Q.67 Match the column-I with column-II and select 

the correct option given below :  

 

Column-I Column-II 

A.  

 

P. Mustard     

B.  

 
 

Q. Petunia    

C. 

 

 

 
 

R. Bean    

D.  

 

 

S. Tulip    

 (1) A → R, B → P, C → Q, D → S   

 (2) A → R, B → S, C → P, D → Q 

 (3) A → R, B → P, C → S, D → Q  

 (4) A → R, B → Q, C → P, D → S  
  
 

Q.68 Which of the following plant is used as 

packing material for trans-shipment of living 

material?  

 (1) 

 

(2)   

 (3)  (4)  

 
 
Q.69 Motile gametes are formed in 

 

(1)

 

 

(2) 

 

 

 

(3) (4) 1 & 3 Both 
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Q.70 Which of the following is Dioecious  
 A. Pinus   B. Pisum 
 C. Papaya  D. Marchantia 
 (1)  Only C  (2) A, C & D 
 (3)  C & D  (4) Only D 
 
Q.71 Protoplasmic grade of organization is present 

in 
 (1) Protozoa (2) Porifera   
 (3) Coelenterata  (4) 1 & 2 both 
 
Q.72 Nerve cells & sensory cells are absent so they 

do not show much co-ordination between the 
functioning of various parts of body these 
phylum are - 

 (1) Porifera & coelenterata 
 (2) Porifera & protozoa  
 (3) Porifera & arthropoda 
 (4) Porifera only  
 
Q.73 In five kingdom classification which phylum 

comes as 'protista'  
 (1) Porifera  (2) Ctenophora 
 (3) Protozoa (4) Both 1 & 3 
 
Q.74 Extra & intra cellular digestion, biolumines-

cence,  external fertilization & external rows 
of ciliated plates as locomotory organ is 
feature of     

 (1) Insecta   (2) Crustaceae  
 (3) Mollusca  (4) Ctenophora  
 
Q.75 Arrector pili muscle & muscle of lumen of 

alimentary canal are -  
 (1) Smooth muscle  (2) Voluntary muscle  
 (3) Striated muscle  (4) both (2) & (3) 

Q.76 Refractory period is maximum, tetany 
resistant, uses lactic acid as source of energy 
and fatigue resistant are characters of  

 (1) Voluntary muscle   
 (2) Smooth muscle 
 (3) Cardiac muscle 
  (4) Satellite cells  
 
Q.77 Among following features the character are 

present in cockroach 
 Nocturnal, Cursorial, Omnivorous, ureotelic 

apposition image   
 (1) Four  (2) Two (3) Five (4) Three  
 
Q.78 Most primitive type of mouth parts  
 (1) Biting & sucking  
 (2) Biting & chewing  
 (3) Sponging  
 (4) Piercing & sucking  
 
Q.79 Presence of double headed ribs are characters  
 (1) Crocodile & humans 
 (2) Frog & humans  
 (3) Crocodile & frog 
 (4) Frog, crocodile & human 
 
Q.80 Hydrostatic skeleton, dorsal blood vessel, 

presence of schizocoel, ureotelic, dissolved 
haemoglobin in blood plasma above feature 
are caractéristic of  

 (1) Frog  (2) Cockroach  
 (3) Earthworm  (4) Spider  
 
Q.81 Dichondylic head, corpora bigemmina, 

absence of arachnoid, ureotelic are feature of  
 (1) Humans  (2) Crocodile  
 (3) Fish   (4) Frog  
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	Q.10 If vA, vB, vC are the speeds of the block when it reaches the ground after sliding down the three frictionless slopes shown in figure, then
	 (1) vA > vB > vC (2) vA < vB < vC 
	 (3) vA =  vB = vC (4) none of the above
	Q.11 Two sphere of masses 3kg and 2kg collide directly. Their relative velocity before collision is 15m/s and after collision is 5m/s. The total loss of K.E. due to collision is -
	 (1) 60 J  (2) 100 J
	 (3) 120 J  (4) 150 J 
	Q.12 As shown in figure A, B and C are identical balls B and C are at rest and, the ball A moving with velocity v collides elastically with ball B, then after collision –
	 (1) All the three balls move with velocity v/2
	 (2) A comes to rest and (B + C) moves  with velocity v/
	 (3) A moves with velocity v and (B + C)  moves  with velocity v
	 (4) A and B come to rest and C moves with  velocity v
	Q.13 In a rectangle ABCD (BC = 2AB), the moment of inertia along which axis will be minimum ? 
	 (1) BC (2) BD  (3) HF (4) EG
	Q.14 A uniform disc of radius R and mass M can rotate without friction on an axle passing through its centre and perpendicular to its plane face.  The cord  is wound over the rim of this disc and a uniform force F is applied on the cord as shown in the figure. Then the angular acceleration in the disc is proportional to –
	 (1) R0 (2) R  (3) R2 (4) 1/R
	Q.15 A spring wrapped on a wheel of MOI 0.2 kg m2 and radius 10 cm over a light pulley to support a block of mass 2kg as shown in figure. Find the acceleration of the block -
	 (1) 0.79 ms–2 (2) 1.12 ms–2
	 (3) 0.69 ms–2 (4) none 
	Q.16 5 gm of water at 30ºC and 5 gm of ice at –20ºC are mixed together in a calorimeter. The final temperature of the mixture will be (water equivalent of calorimeter is negligible, specific heat of ice = 0.5 cal / gmºC and latent heat of ice = 80 cal/gm)
	 (1) 30ºC  (2) –20ºC (3) 10ºC  (4) 0ºC
	Q.17 The rectangular surface of area 8 cm × 8cm of a black body at a temperature of 127ºC emits energy at the rate of E per second. If the length and breadth of the surface are each reduced to half of its initial value, and the temperature is raised to 327ºC, the rate of emission of energy will become -
	 (1)  E (2) E  (3) E (4) E
	Q.18 The rate of cooling of a body by radiation depends on - 
	 (a) Area of body 
	 (b)  Mass of body 
	 (c)  Specific heat of body
	 (d)  Temperature of body and surroundings
	 (1) a,b,c  (2) b,c
	 (3)  a,b,c,d   (4) c,d
	Q.19 In a vertical U-tube containing a liquid, the two arms are maintained at different temperatures, t1 and t2. The liquid columns in the two arms have heights 1 and 2 respectively. The coefficient of volume expansion of the liquid is equal to -
	 (1)  (2)  
	 (3)  (4) 
	Q.20 A pendulum clock (fitted with a small heavy bob that is connected with a metal rod) is 5 seconds fast each day at a temperature of 15°C and 10 seconds slow at a temperature of 30°C. The temperature at which it is designed to give correct time, is -
	 (1) 18°C  (2) 20°C 
	 (3) 24°C  (4) 25°C
	Q.21 A car is moving in a circular horizontal track of radius 10 m with a constant speed of 10 m/s. A plumb bob is suspended from the roof of the car by a light rigid rod of length 1.0 m. The angle made by the rod with the track is -
	 (1) Zero  (2) 30º 
	 (3) 45º  (4) 60º
	Q.22 In a simple pendulum, the breaking strength of the string is double the weight of the bob. The bob is released from rest when the string is horizontal. The string breaks when it makes an angle  with the vertical-
	 (1)  = cos–1 (1/3) (2)  = 60º
	 (3)  = cos–1 (2/3) (4)  = 0º
	Q.23 Two bodies A and B each of mass M are fixed together by a massless spring.  A force F acts on the mass B as shown in figure.  At the instant shown the mass A has acceleration 'a'.  What is the acceleration of mass B ?
	 (1) (F/M) – a (2) a 
	 (3) –a  (4)  
	Q.24 Two masses A and B of 10 kg and 5 kg respectively are connected with a string passing over a frictionless pulley fixed at the corner of a table as shown in figure. The coefficient of friction of A with the table is 0.2. The minimum mass of C that may be placed on A to prevent it from moving is equal to :
	 (1) 15 kg  (2) 10 kg 
	 (3) 5 kg  (4) zero
	Q.25 A particle is moving in a circular path with velocity varying with time as v = 1.5t2 + 2t. If 2 cm the radius of circular path, the angular acceleration at t = 2 sec will be - 
	  (1) 4 rad/sec2  (2) 40 rad/sec2 
	 (3) 400 rad/sec2 (4) 0.4 rad/sec2
	SECTION-b [CHEMISTRY]
	Q.26 Which of the following orbitals does not have an angular node ?
	 (1) 2s  (2) 2p  (3) 3p  (4) 3d 
	Q.27 When a hydrogen atom emits a photon of energy 12.1 eV, the orbit angular momentum changes by  
	 (1) 1.05 × 10–34 J sec  
	 (2) 2.11 × 10 – 34 J sec 
	   (3) 3.16 × 10–34 J sec 
	 (4) 4.22 × 10 – 34 J sec
	Q.28 Which of the following sets of quantum numbers belongs to the electron having highest energy ?
	 (1) n = 4, l = 0, m = 0, s = + 
	 (2) n = 3, l = 0, m = 0, s = + 
	 (3) n = 3, l = 1, m = 1, s = + 
	 (4) n = 3, l = 2, m = 1, s = + 
	Q.29 The proper value of significant figures in,
	 38.0 + 0.0035 + 0.00003 is -
	 (1) 38  (2) 38.0035
	 (3) 38.00353 (4) 38.0
	Q.30 At S.T.P., 5.6 litres of a gas weighs 10 grams. The vapour density of the gas is 
	 (1) 32 (2) 40 (3) 20 (4) 8 
	Q.31 The density of a liquid is 1.2 g/mL. There are 35 drops in 2 mL. The number of molecules in 1 drop is : (molecular weight of liquid = 70)
	 (1)  NA  (2)  NA
	 (3)  NA (4) 1.2 NA
	Q.32 In Haber process, 30 litres of dihydrogen and 30 litres of dinitrogen were taken for reaction which yielded only 50% of the expected product. What will be the composition of the gaseous mixture under the aforesaid condition in the end ? 
	 (1) 20 litres ammonia, 20 litres nitrogen, 20 litres  hydrogen
	 (2) 10 litres ammonia, 25 litres nitrogen, 15 litres  hydrogen
	 (3) 20 litres ammonia, 10 litres nitrogen, 30 litres hydrogen
	 (4) 20 litres ammonia, 25 litres nitrogen, 15 litres hydrogen
	Q.33 The O—O bond length in O2, O2[AsF4] and K[O2] is:
	 (1) O2[AsF4] < O2 < K[O2]   
	 (2) O2[AsF4] < K[O2] < O2 
	 (3) O2 < O2[AsF4] < K[O2]   
	 (4) K[O2] < O2 < O2[AsF4]
	Q.34 The correct order of bond angles in the molecules, H2O, NH3, CH4 and CO2 is
	 (1) H2O > NH3 > CH4 > CO2
	 (2) H2O < NH3 < CO2 < CH4
	   (3) H2O < NH3 > CO2 > CH4
	 (4) CO2 > CH4 > NH3 > H2O 
	Q.35 Select the incorrect order for the given properties :
	 (1) Thermal stability : BaSO4 > SrSO4> CaSO4
	 (2) Solubility : BaSO4 < SrSO4 < CaSO4
	 (3) Thermal stability : Li2CO3 < Na2CO3 < K2CO3
	 (4) Solubility : NaHCO3 > KHCO3 > RbHCO3
	Q.36 The order O–O bond length in O2, H2O2, O3 is -
	  (1) O2 > O3 > H2O2 (2) O3 > H2O2 > O2
	 (3) H2O2 > O3 > O2 (4) O2 > H2O2 > O3
	Q.37 In which set of molecules are all the species paramagnetic ?
	 (1) B2, O2, N2 (2) B2, O2, NO  
	 (3) B2, F2, O2 (4) B2, O2, Li2  
	Q.38 Among LiCl, BeCl2, BCl3 and CCl4, the covalent bond character follows the order- 
	 (1) LiCl < BeCl2 > BCl3 > CCl4
	 (2) LiCl > BeCl2 < BCl3 < CCl4
	 (3) LiCl < BeCl2 < BCl3 < CCl4
	 (4) LiCl > BeCl2 > BCl3 > CCl4
	Q.39 Which represents incorrect order of boiling point ?
	 (1) HF > HCl > HBr > HI
	 (2) BiH3 > SbH3 > NH3 > AsH3 > PH3
	 (3) O-Nitrophenol < m-Nitrophenol 
	 (4) ICl > Br2
	Q.40 How many p-d bonds are present in SO2 ? 
	 (1) 1 (2) 2 (3) 3 (4) 0
	Q.41 In the reaction,  P2H4   PH3 + P4H2
	 the equivalent mass of P2H4 may be given as -
	 (1)   (2)  
	 (3)   (4) 
	Q.42 Volume of 0.1 M K2Cr2O7 required to oxidise 35 mL of 0.5 M FeSO4 solution is -
	 (1) 29.2 mL (2) 17.5 mL
	 (3) 175 mL  (4) 145 mL
	Q.43 An ideal gas will have maximum density when :
	 (1) P = 0.5 atm, T = 600 K
	 (2) P = 2 atm, T = 150 K  
	 (3) P = 1 atm, T = 300 K  
	 (4) P = 1.0 atm, T = 500 K  
	Q.44 At what temperature the molar KE of He will be equal to that of Ar at 400 K ? 
	 (1) 700 K  (2) 400 K 
	 (3) 300 K  (4) 600 K 
	Q.45 Which of the following processes requires maximum energy ?
	 (1) Ca+2 (g) — Ca+3(g) + e– 
	 (2) Na+2 (g) — Na+3 (g) + e– 
	 (3) Al+2 (g) — Al+3 (g) + e–
	 (4) Mg+2 (g) — Mg+3 (g) + e–
	Q.46 In which of the following processes, maximum energy is released ?
	 (1) O(g) + e– — O– (g) 
	 (2) O– (g) + e– — O–2 (g) 
	 (3) S (g) + e– — S– (g)
	 (4) S– (g) + e– — S–2 (g) 
	Q.47 The basic character of MgO, SrO, K2O and NiO increases in the order -
	 (1) K2O < SrO < MgO < NiO
	 (2) NiO < MgO < SrO < K2O
	 (3) MgO < NiO < SrO < K2O  
	 (4) K2O < MgO < NiO < SrO 
	Q.48 For which reaction Kp is less than Kc :
	 (1)  N2O4 2NO2 
	 (2)  2HI H2 + I2
	  (3) 2SO2 + O2 2SO3 
	 (4)  N2 + O2 2NO
	Q.49 For the reaction, A + B C + D, the initial concentration of A and B are equal, but the equilibrium concentration of C is twice that of equilibrium concentration of A. The equilibrium constant is : 
	 (1) 4  (2) 9  
	 (3) 1/4  (4) 1/9 
	Q.50 For which of the following reaction, product formation is favoured at low pressure and low temperature ? 
	 (1) CO2(g)+C(s)2CO(g); Hº =172.5 kJ
	  (2) CO(g) +2H2(g)CH3OH; Hº = –21.7 kJ 
	  (3) 2O3(g) 3O2(g);           Hº = –285 kJ 
	 (4) H2(g) + F2(g) 2HF(g);   Hº = –541 kJ
	SECTION-c [BIOLOGY]
	Q.51 Intercalary meristem is -
	 (1) Primary in origin 
	 (2) Secondary in origin
	 (3) Increase growth of plant organ
	 (4) (1) & (3) both
	Q.52 Which of the following is present in monocot leaf –
	 A. Water containing cavity 
	 B. Parenchymatous bundle sheath 
	 C. Reticulate venation
	 D. Palisade tissue
	 (1) A, B, C  (2) B & C
	 (3) Only B  (4) A, B, D
	Q.53 Match the column-I and column-II and select the correct option given below –
	Column-I
	Column-II
	A
	Polyarch xylem
	P
	Maize stem
	B
	Conjunctive 
	tissue 
	Q
	Maize root 
	C
	Trichome 
	R
	Cicer stem
	D
	Sclerenchymatous 
	hypodermis 
	S
	Cicer root
	 (1) A-Q, B-P, C-R, D-S
	 (2)  A-Q, B-S, C-R, D-P
	 (3)  A-Q, B-R, C-S, D-P
	 (4)  A-Q, B-S, C-P, D-R
	Q.54 Group protista includes  -
	 A. Diatoms  B. Desmid
	 C. Protozoa D. Fungi
	 E. Dianoflagellate F. Brown algae
	 (1) A,B,C,D,E (2) A,B,E,F
	 (3)  A,B,C,E (4) A,B,E
	Q.55 Which of the following is a prokaryotes ?
	  (1) Blue green algae (2) Archaebacteria  
	 (3) Euglena (4) 1 & 2 both
	Q.56 Lichens are most sensitive to -
	 (1) NO2 pollution (2) SO2 pollution
	 (3) CO pollution (4) O3 pollution
	Q.57 Heterotropic eukaryotic multicellular organism lacking cell wall are included in kingdom - 
	 (1) Protista and animalia 
	 (2) Animalia and plantae 
	 (3) Animalia and fungi
	 (4) Animalia 
	Q.58 Multicellular sporophyte and multicellular gametophyte are observed in 
	 (1) Pinus  (2) Sphaganum  
	 (3)  Azolla  (4) All of the above
	Q.59 Mesokaryon condition is found in the members of -  
	 (1) Myxophyceae (2) Euglenophyceae
	 (3) Bacillariophyceae (4) Dinophyceae 
	Q.60 Which of the following is true regarding protistan? 
	 (1) They are unicellular eukaryotic
	 (2) Most of them are aquatic 
	 (3) Boundary of this kingdom is not well  defined
	 (4) All of the above
	Q.61 How many of the following have a true cell wall - chlorella, euglena, PPLO, Halophiles, spirulina, macoy, Amoeba, paramecium, acetabularia.
	 (1) Four  (2) Six 
	 (3) Five  (4) Seven
	Q.62 Which of the following is true regarding ascomycetes ?   
	 (1) They all are multicellular 
	 (2) Ascospore are endogenously formed
	 (3) Fruiting body of cleviceps is edible
	 (4) Asexual reproduction occur by zoospore
	Q.63 Red tide formation is a feature of some protists which - 
	 (1) Have stiff cellulosic plates
	 (2) Possess two perpendicularly arranged  flagella
	 (3) Are mostly marine and photosynthetic
	 (4) More than one option is correct
	Q.64 Match the placentation given in column-I with family given in column-II and select the correct option given below - 
	  Column-I     Column-II
	 A. Marginal P. Leguminosae
	 B. Axile  Q. Malvaceae
	 C. Parietal R. Cruciferae
	 D. Basal  S. Asteraceae
	  A B C D  
	 (1) P Q R S
	 (2) P R Q S
	 (3) S Q R P
	 (4) S R Q P
	Q.65 Match the column I with Column II and select the correct option given below –
	  Column I Column II
	 A. Stolon  P. Potato
	 B. Corm  Q. Jasmine
	 C. Bulb  R. Colocassia
	 D. Tuber  S. Onion
	    T. ginger
	 (1) A  Q, B  R, C  S, D  T
	 (2) A  Q, B  T, C  S, D  P
	 (3) A  Q, B  R, C  S, D  P
	 (4) A  Q, B  S, C  T, D  P
	Q.66 Match the placentation given in Coloumn-I to plants given in colomn-II and select the correct option given below –
	Column-I
	Column-II
	A
	P
	Pea
	B
	Q
	Argemone
	C
	R
	Sunflower
	D
	S
	Primrose
	E
	T
	Lemon
	 (1) A-P, B-T, C-S, D-Q, E-R
	 (2)  A-P, B-R, C-Q, D-S, E-T
	 (3)  A-P, B-T, C-Q, D-S, E-R
	 (4)  A-Q, B-S, C-P, D-R, E-T
	Q.67 Match the column-I with column-II and select the correct option given below : 
	 (1) A R, B P, C Q, D S  
	 (2) A R, B S, C P, D Q
	 (3) A R, B P, C S, D Q 
	 (4) A R, B Q, C P, D S 
	Q.68 Which of the following plant is used as packing material for trans-shipment of living material? 
	 (1)  (2)  
	 (3)  (4)  
	Q.69 Motile gametes are formed in
	 (4) 1 & 3 Both
	Q.70 Which of the following is Dioecious 
	 A. Pinus   B. Pisum
	 C. Papaya  D. Marchantia
	 (1)  Only C  (2) A, C & D
	 (3)  C & D  (4) Only D
	Q.71 Protoplasmic grade of organization is present in
	 (1) Protozoa (2) Porifera  
	 (3) Coelenterata  (4) 1 & 2 both
	Q.72 Nerve cells & sensory cells are absent so they do not show much co-ordination between the functioning of various parts of body these phylum are -
	 (1) Porifera & coelenterata
	 (2) Porifera & protozoa 
	 (3) Porifera & arthropoda
	 (4) Porifera only 
	Q.73 In five kingdom classification which phylum comes as 'protista' 
	 (1) Porifera  (2) Ctenophora
	 (3) Protozoa (4) Both 1 & 3
	Q.74 Extra & intra cellular digestion, biolumines-cence,  external fertilization & external rows of ciliated plates as locomotory organ is feature of    
	 (1) Insecta   (2) Crustaceae 
	 (3) Mollusca  (4) Ctenophora 
	Q.75 Arrector pili muscle & muscle of lumen of alimentary canal are - 
	 (1) Smooth muscle  (2) Voluntary muscle 
	 (3) Striated muscle  (4) both (2) & (3)
	Q.76 Refractory period is maximum, tetany resistant, uses lactic acid as source of energy and fatigue resistant are characters of 
	 (1) Voluntary muscle  
	 (2) Smooth muscle
	 (3) Cardiac muscle
	  (4) Satellite cells 
	Q.77 Among following features the character are present in cockroach
	 Nocturnal, Cursorial, Omnivorous, ureotelic apposition image  
	 (1) Four  (2) Two (3) Five (4) Three 
	Q.78 Most primitive type of mouth parts 
	 (1) Biting & sucking 
	 (2) Biting & chewing 
	 (3) Sponging 
	 (4) Piercing & sucking 
	Q.79 Presence of double headed ribs are characters 
	 (1) Crocodile & humans
	 (2) Frog & humans 
	 (3) Crocodile & frog
	 (4) Frog, crocodile & human
	Q.80 Hydrostatic skeleton, dorsal blood vessel, presence of schizocoel, ureotelic, dissolved haemoglobin in blood plasma above feature are caractéristic of 
	 (1) Frog  (2) Cockroach 
	 (3) Earthworm  (4) Spider 
	Q.81 Dichondylic head, corpora bigemmina, absence of arachnoid, ureotelic are feature of 
	 (1) Humans  (2) Crocodile 
	 (3) Fish   (4) Frog 
	Q.82 Frog having adaptation of vision in which in  water it becomes _______ & in terrestrial environment it shows _______ vision .
	 Fill in the blanks with appropriate option 
	 (1) Myopic & Hyper metropic 
	 (2) Hyper metropic & Hyper metropic 
	 (3) Myopic & Myopic 
	 (4) Hyper metropic & Myopic 
	Q.83 Amount of food digested in Buccal cavity -
	 (1) 30 % cellulose, pH 6.8
	 (2) 30 % starch, pH 6.8
	 (3) 30 % carbohydrates, pH 6.8
	 (4) 30 % starch, pH 2.5
	Q.84 In adequate enzyme secretion, anxiety, Food poisoning, over eating & spicy food are symptoms of 
	 (1) Diarrhoea (2) Constipation
	 (3) Indigestion  (4) Vomiting 
	Q.85 Which statement is true regarding urine formation -
	 (a) On an average 1100-1200 ml of blood is  filtered by kidneys per minute which  constitute  roughly 1/5th of liter blood  pumped out in each ventricle  
	 (b) All the constituents  of blood plasma pass  on to lumen of Bowmen's capsule 
	 (c) GFR in a healthy individuals is  approximately 125 ml/minutes 
	 (d) More than 90 % electrolytes are absorbed  by PCT
	 (1) b & c  (2) a & c
	 (3) b & d  (4) a & d 
	Q.86 ANF is ______ hormone, help is  _____ process.
	 (1) Peptide, vasodilation 
	 (2) Protein, vasoconstriction 
	 (3) Protein, vasodilation 
	 (4) Peptide, vasoconstriction 
	Q.87 First longitudinal & circular muscle developed is
	 (1) Earthworm (2) Ascaris 
	 (3) Cockroach  (4) Hydra 
	Q.88 When Heart Stops beating commonly called
	 (1) Heart attack 
	 (2) Heart failure
	 (3) Cardiac arrest
	  (4) Angina pectoris
	Q.89 QRS complex represent -
	 (a) Joint diastole 
	 (b) Ventricular depolarization 
	 (c) Ventricular systole 
	 (d) Auricular depolarization 
	 (1) a & b  (2) a & d
	 (3) c & d  (4) b & c
	Q.90 Total volume of air accommodated in the lungs at the end of force fully inspiration called 
	 (1) Vital capacity 
	 (2) Functional residual capacity
	 (3) Total lung capacity 
	 (4) Total inspiratory capacity 
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