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Hints and Solutions 
 

 
PHYSICS 

 
1. Ans. D. 

Work done is given by 
w = F x s (force x displacement) 
Displacement s = final position – initial position 

s = (4i + 3j -k) – (2i+k) 
= 2i +3j-2k 
F = (2i +3j-2k)x(3i + j) 
= 6+ 3 = 9 Jules  

2.  Ans. A. 
Electric potential is directed from higher to lower 
potential. 

So B will be at higher potential. 
3. Ans. C. 

Brightness of the bulb decreases when current in 

the circuit decreases.  The 

inductance increases the current will decrease. 
The inductance can be increases by increases the 
number of turns or by inserting iron rod in the coil. 

4. Ans. B. 

  
Gain in kinetic energy = loss of kinetic energy due 
to friction 

mg sinθ S = µ mg cos θ S/2 
µ = 2tanθ 

5. Ans. C. 
The wettability of a surface by a liquid depends on 
angle of contact between the surface and the 
liquid. 

6. Ans. D. 

The microwave oven uses resonance to cook. 
Water molecules and even the oxygen and 
hydrogen atoms within them can oscillate. Water 
molecules oscillates the frequency of microwave 
and large heat is developed. 

7. Ans. A. 

 Work done = area under p-v 

area = (4 × 105 × 5 × 10–3)/2 = 1000 j 
8. Ans. A. 

By rotating the coil in magnetic field e. m. f. will be 
induce in it the direction of induced emf and 
current will change in each half of the revolution.  

9. Ans. B. 

  

10. Ans. D. 
 Change in length of wire when tension is applied is 

given by 
Δ L/L = Mg/YA 
Δ L = MgL/YA 

Δ L α L/A 
Length should in larger and area should small. 

11. Ans. C. 
 R α L/A 

if length is doubled the area will be 1/2 of original 
Rn = 2L/R/2 
= 4R = 16Ω 

12. Ans. A. 
 Wien's displacement law states that the black body 

radiation curve for different temperatures peaks at 
a wavelength inversely proportional to the 

temperature. 
 Wien's Law tells us that objects of different 

temperature emit spectra that peak at different 

wavelengths. Hotter objects emit most of their 
radiation at shorter wavelengths; hence they will 
appear to be bluer. 

13.  Ans. C. 
14. Ans. A. 
 The magnetic moment of a magnet is a quantity 

that determines the torque it will experience in an 
external magnetic field. 
The new dipole moment will be  

 
l/r = π/3 
r = 3l/π  
M’ = m x r = m x 3l/π 

15. Ans. D. 
 mass of the rod will be at L/2  

When the string is cut the rod starts moving 
downward due to gravity  
Due to removal of balancing force the rod will also 
have initial angular acceleration  
τ=Iα 
moment of inertia of a thin rod (length ll, mass 

mm) about an axis through its end, perpendicular 

to the rod's length, is ml2/3 
MgL/2 =( mL2/3) α 
α = 3g/2L 

16. Ans. B. 
 when pentavalent impurity such as silicon (Si), 

having four valence electrons, needs to be doped 
as a n-type semiconductor, elements from group V 

like phosphorus (P) or arsenic (As) can be used 
because they have five valence electrons. A dopant 
with five valence electrons is also called a 
pentavalent impurity. 
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17. Ans. D. 
Voltage gain = output voltage /input voltage = 
Vo/Vi 

I0R0/Vi = gm/Ro 

voltage gain α gm 
G/G’ = gm1/ gm2 
G’ = (2/3)G 

18. Ans. B. 

 Threshold frequency is defined as the minimum 

frequency of incident light which can cause photo 
electric emission. The minimum energy required to 
eject an electron from the surface is called the 
photoelectric work function. 
work function φ = h ν 
Let max possible velocity = v 

Total energy supplied will use accelerate the 
photon and to remove it from the surface (work 
function) = KE (gained) + h ν 

2h ν = KE + h ν 
mv2/2 = h ν  
v2 = h ν/m 

19. Ans. A. 

 The fringe width is given by λ/D/d 
Distance between splits = 2mm 
Distance of screen = 2m 
For first wave length = 12000x10-12x2/2x10-3 = 

1.2mm 
For first wave length = 10000x10-12x2/2x10-3 = 
1mm 
At 6 mm distance from center bright fringe 5th 
fringe of first coincides with 6th of second. 

20. Ans. D. 

 Blocks are moving at constant speed so 

acceleration will be zero 
Force = mxa = 2x0 = 0 

21. Ans. B. 

 The fusion is given by 

1H2 + 1H2 → 2He4 
Mass defect = 0.02866 u 
Total energy liberated = 931 (MeV)  
net energy released = 0.02866 x 931 MeV 

= 26.28 MeV  
energy liberated per u = 26.28/4 = 6.678 MeV 

22. Ans. C. 

 
 When air is blown into the open organ pipe. 

Antinodes are formed at the ends and a node is 
formed in the middle of the pipe. If 

 l is the length of the pipe. The frequencies of 
harmonics are in the ratio of 1 : 2 : 3 ... 

 

23. Ans. A. 

 According to the law of conversion of momentum of 
the system. 

P1 + P2 + P3 =0 
m1v1 + m2v2 + m3v3 = 0  
m3v3 = -(m1v1 + m2v2) 

v1 and v2 are perpendicular to each other angle 
between then cosθ =cos 90 = 0 
|m3v3| =| -(m1v1 + m2v2)| 
m3v3 = -(m1v1 + m2v2)  

 
m3 = 20/4 = 5kg 

24. Ans. D. 

 percent error in P is the given by 

Δ P/P =3 Δ A/A +2 Δ B/B + Δ C/C + Δ D/D 

= 3X1% + 2X2% + 1X3% + 1X4% = 14% 

25. Ans. D. 

 Known frequency = 250 Hz 

Beats per second = 4 
Frequency can be 250-4 or 250+4 Hz = 246 or 254 
let unknown frequency =v 
frequency of other source = 513Hz 
Beats per second with this = 5 
Frequency = 513+5,513-5 = 518,508 
vx254 = 508 

so frequency of unknown source = 254  

26. Ans. A. 

 Let internal resistance = r 
Total resistance of the circuit = R + r = 10 + r 

E = 21v 

i = E/R+r 
.2 = 2.1/10+r  
= .5Ω 

27. Ans. C. 

 Magnetic will be stable when it is along the 
magnetic line of flux and will not experience 
torque. 
Magnetic will be stable when it is perpendicular the 
magnetic line of flux and will experience maximum 
torque. 

28.  Ans. D. 

 λ = h/p, where λ is wavelength, h is Planck's 

constant, m is the mass of a particle, p is 

momentum of particle. de Broglie suggested that 

particles can exhibit properties of waves. 

 P2 = 2Em 

λ2 = h2/2Em 

wavelength of proton 

 λp = he/E 

λe
2 = h2/2Em 

λP∝λe
2 

29. Ans. A. 

 X decay to Y (stable) 
Ratio of X and y = 1:7 
at the start t0 = 0 X = N0 and Y = 0  
after time t 
X will be N0 – X 
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Y = X 
N0 – X/x = 1/7 
X = 7 N0/8 

 Remaining nuclei = N0 – X = N0 - 7 N0/8 

= N0/8 = N0/23 

Number of half life passed = 3 
Age of rock = 20x3 = 60years 

30. Ans. A. 
 For balanced Wheatstone’s bridge P/Q = R/S so 

terminals of galvanometer will be at same potential 
no current will flow through it. 

Net resistance of the circuit is given by  
40x120/40+120 = 30 Ω 
I = E/R + r 
= 7/30+5 = .2 A 

31.  Ans. B. 
 Ideal gas equation PV = nRT 

The graph is given between V-T 

V/T α 1/P 

V/T is also the slope of graph between V and T 
tan θ = V/T 
Higher the slope lower will be the pressure 
Slope of P2 is greater then P1 
So P2 < P1 

32. Ans. A. 
 We know that Cp – Cv = R 

Divide both side by Cv 
Cp/ Cv – Cv / Cv = R/ Cv 

γ -1 = R/ Cv 
Cv = R/ γ -1 

33. Ans. D. 

 Amount of heat energy require = nCv Δt 
no of moles in 1g of He = 1/4 
change in temperature T1K to T2K 

=( 1/4)(3R/2)(T2 – T1) 
34. Ans. B. 

  
The plane side of both the lens will act as infinite 
radius. 
The focal length of first is given by 

1/f1 = (µ1 - 1)(1/∞ - 1/-R) = (µ1 - 1)/R 

The focal length of second is given by 
1/f1 = (µ2 - 1)(1/-R - 1/∞) =- (µ2 - 1)/R 
1/f = 1/f1 + 1/f2 

=(µ1 - 1)/R + (µ2 - 1)/R 
= (µ1 - µ2)/R 

f = R/ µ1 - µ2 
35. Ans. C. 
 In adiabatic process no heat is transferred to the 

surrounding. 

 So 

 dq= dE + dw where dq=0 

 Dw = pdV 

 let cp/cv =x 

 Txp1-x = constant 

 It is given that p is directly proportional to T3 

 so Txp3(1-x) = 0 

 x+3-3x = 0 

x= 3/2 
36. Ans. D. 
 Standard equation of wave is given by 

y = a sin (ωt – kx) 
 K = 2 π/ λ 

wavelength λ = 2 π 
k = 1 
ω = 2 π f = 2 π/ π =2 
a = 1 

37. Ans. B. 

 

  
 

 The output of NAND gate is input to another NAND 
gate 

Output of first NAND gate = this will act as 

input final output will be A . B 
38. Ans. A. 
 At the height acceleration due to gravity decreases 

g at height h is given by g’ = g/(1 + h/R) 
g’ = gR/h+R 
Potential energy U = mgh = mgrh/(R+h) 

h = 2R 

= mgR2R/3R = (2/3)mgR 
39. Ans. D. 
 Lyman series it is the transitions from n >= 2 to 

the n = 1 state, for Balmer series its from n >= 3 
to the n = 2 state 
For longest wavelength in Lyman  

1/ λl = R(12)[1/12-1/22] 
= 4 R / 3 
λl = 3/4R 
For longest wavelength in Balmer  
1/ λb = R(12)[1/22-1/32] 
= 5R/36 

λb = 36/5R 
λl/λb = 5/27 

40. Ans. C. 
 Gravitational potential energy is at appoint is given 

by Vg = -Gm/r  
Gravitational potential of infinite masses at a point 
Vg = -G(2)/1-G(2)/2-G(2)/4-G(2)/4+------ ∞ 

= - 2G [1+1/2+1/4+1/8……] 
= - 2G [1/1-1/2] = -2GB. = -4G 

41. Ans. A. 
 If a charged particle accelerate in electric and 

magnetic fields it will experience force by both. 
total force acting on particle  
f = fe + fm 

 = q x E + q (v × B ) 
ma0 = qE 
E = ma0 /q towards west 
3 ma0 = q x E + q (v × B )  
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q (v × B ) = 2 ma0 
fm = q (v × B ) 
B = fm/qv 

= 2 ma0/qv 

42. Ans. B. 
 The lens and corona must form image at retina  

Combining the total power = (40 + 20)D = 60D 
Using lens equation 
1/v- 1/ ∞ = 60/100 
v= 100/60 = 1.67cm 

43. Ans. B. 

 The angular width of central maxima is = 2 λ/d 
According to de-Broglie wavelength λ= h/mv 
so ω α λ α 1/v 
If speed increase wavelength decreases angular 
width will also decrease. 

44. Ans. A. 

  
 At balance mg - Tcos θ 

Fe = Tsin θ 
The electrostatic force 
Fe = kq2/r2 = Tsin θ 

Dividing the two 
tanθ = kq2/r2mg 
from the triangle tanθ = r/2/y 
r/2/y = kq2/r2mg 
y = mgr3/2kp2 

r3 α y 
r α y1/3 

45. Ans. A. 
 Distance cover in first 5 second 

h1 = ut + ½ gt2 
h1 = 0 + ½ g5x5 
h1 = 25g/2 
Distance cover in first 10 second 

h2 = 0 + ½ g10x10 
h2 = 100g/2 
Distance cover in first 15 second 
h3 = 0 + ½ g15x15 
h3 = 225g/2 
Distance cover between h1 and h2 

= 100g/2 -25g/2 = 75g/2 

Distance cover between h2 and h3 

= 225g/2 -100g/2 = 125g/2 
h1/25g/2 = h2/100g/2 = h3/125g/2 

46.  Ans. B. 
 Monomer of neoprene is chloroprene. 
47.  Ans. D. 
 For magnetic moment of 1.73, n=1 which is 

possible in Cu+2 3d9 
48.  Ans. B. 

 Using formula 𝜌 =
𝑀𝑍

𝑁𝑎3
 where a3=cube of side of unit 

cell and Z=2 for fcc 

 Here a=404 × 10-10 cm, 𝜌=2.72g/cc, N=Avogadro 

number 
 M=27g/mol 

49.  Ans. A. 
 Longest chain is the one containing maximum 

functional groups. 

50.  Ans. D. 

 Boron nitride (BN) structure is similar to graphite ie 
sheets of hexagonal rings with alternate B and N 
atoms. 

51.  Ans. C. 
 Nitro is the most deactivating group of all. 
52.  Ans. D. 
 (Always remember:1000 ml 1M sol of any 

substance is formed by its molecular mass) 
 1000 ml of 1M sol =63 g HNO3 
 1000 ml of 2M sol=126 g HNO3 

 250 ml of 2M urea=126 ×
250

1000
=31.5g HNO3 

 Given that 70 g HNO3 is present in 100 g sol 

 31.5 g HNO3 will be present in 100 ×
31.5

70
=45 g 

53.  Ans. A. 

 III str is most stable as it is formed from most 
acidic H and also resonance stabilised along with H 
bonding. 

54.  Ans. A. 
 Chlorine and iodine solutions are antisceptics not 

disinfectants. 
55.  Ans. B. 
 Nylon is an example of polyamide. 
56.  Ans. B. 
 CH3OH and (CH3)3CI are formed. 
57.  Ans. B. 
 It is used to terminate the polymerisation process. 

58.  Ans. C. 
 Group IV sulphides (eg NiS, ZnS) have high value 

of solubility product than group II sulphides(CuS, 
CdS) 

59.  Ans. B. 
 According to Arrhenius equation, 

log
𝐾′

𝐾
=

𝐸

2.303𝑅

[𝑇′−𝑇]

𝑇𝑇′  given K’=2K. On substituting values, 

T’=308K, T=293K E comes oit to be 34.7 kJ/mol. 
60.  Ans. A. 
 As ECell= 0.O591 pH and for reaction i.e.1/2 H2 → 

H+ + e- 

 GIVEN pH = 10. On substituting; 

 ECell= 0.O591 × 10= 0.591 V 
61.  Ans. B. 
 As λ=c/v ie:3×1017/6×1015 =50 nm 
62.  Ans. C. 
 As the values given indicate an orbital, maximum 2 

electrons can be accommodated. 
63.  Ans. C. 

 Yb+2 is [Xe]4f14 .as no unpaired electron is present 
so diamagnetic. 

64.  Ans. A. 
 100 ml=6.023×1020 molecules(given) 
 1000ml=6.023×1023×100/1000=6.023×1021 

molecules 

 6.023×1023 molecules are present in 60g of urea 
 6.023×1021 molecules are present in 60 

×6.023×1021/6.023×1023 =0.6g of urea 
 no of moles=0.6g/60g=10-2 mol or 0.01 mol/l  
 i.e. 0.01M 
65.  Ans. C. 
 Electron is most tightly bound in the smallest 

allowed orbit and therefore more –ve energy. 
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66.  Ans. D. 
 The given complex is [Cr(H20)4Cl2]+Cl-,hence only 

one ionisable Cl- is present and will be precipitated. 

 0.01 M means 0.01 mol per 1000 ml of solution 

 100 ml(given) sol will have 
0.01

1000
× 100=0.001 mol of 

complex 
 Hence,0.001 mol of AgCl will be precipitated. 
67.  Ans. B. 
 CO 2 can be used. 

68.  Ans. B. 
 Friedel Craft reaction is an E+ Substitution reaction 

for which electron rich substrate works best. 
Nitrobenzene is e- deficient of all options given, 
hence unsuitable for the same. 

69.  Ans. B. 

 BF3 is an electron deficient species.So does not act 
as lewis base. 

70.  Ans. A. 

 Basic structural unit is silicate anion ie SiO4
4- 

71.  Ans. C. 
 Because NH3 has highest TC value. 
72.  Ans. B. 

 O.S. of Cl=+7 which is highest amongst given 
acids. Also, ClO4

- anion formed after loss of H+ is 
most stable because of resonance. 

73.  Ans. C. 
 Zn/Hg and HCl can reduce aldehyde/ketones to 

hydrocarbons. 
74.  Ans. ? 

 No suitable answer as only one unpaired electron is 
present in benzyl radical. 

75.  Ans. A. 
 SO2 gas is liberated. 
76.  Ans. B. 

 This is a well known application of Kohlrausch law: 

 𝛼=λc/λo =9.54/238=4.008% 

77.  Ans. A. 
 Interstitial compounds are unreactive chemically. 
78.  Ans. B. 
 H3PO2/H2O substitute diazonium group with H. 
79.  Ans. B. 
 (BH3)2 ie diborane is electron deficient as it has 3c-

2e- bonds. 

80.  Ans. A. 
 Fom the knowledge of structure of water,only 

sigma bonds are present in H2O. 
81.  Ans. C. 
 (NH4)2Cr2O7 gives N2 on heating (volcano 

experiment) 

82.  Ans. A. 

 In SF4,𝑛𝑒𝑡 𝜇 ≠ 0 as it is see shaped, hence polar. 

83.  Ans. D. 
 It is a well-known fact. 
84.  Ans. A. 
 From MOT, O2

- has unpaired electron hence 
paramagnetic. 

85.  Ans. A. 

 8 carbon atoms per unit cell. 
86.  Ans. A. 
 XeF2 and ICl2- are linear. 
87.  Ans. C. 
  ∆𝐺 = ∆𝐻 = ∆𝑆 = 0 

 
 

88.  Ans. B. 
 HCl has dipole and He is noble gas, so dipole –

induced dipole inetractions possible. 

89.  Ans. D. 

 Both reduction reactions are given but reduction 
will take place in which reduction potential is 
high(i.e. less –ve or more +ve) and will act as 
cathode and other as anode. 

 Hence ECELL=ECATHODE-EANODE 
 =0.34-(-0.76) 
 =1.1V 

90.  Ans. A. 
 Because nitro is a meta-directing group, so meta-

dinitrobenzene or 1,3 dinitrobenzene is formed on 
nitration. 

91.  Ans. B. 
 Francis Crick proposed the Central dogma in 

molecular biology, which states that the genetic 

information flows from DNA →RNA→Protein. 

92.  Ans. B. 
 Endosperm is the triploid food storage tissue while 

perisperm is the diploid food storage tissue, found 
in the seeds of higher plants. 

93.  Ans. A. 
 Cycus plants have some small specialised roots 

called coralloid roots which are found in association 
with N2-fixing, cyanobacteria. 

94.  Ans. B. 
 Endocrine glands are ductless glands which secrete 

hormones. Hormones are non-nutrient chemicals 

which act as intercellular messengers and are 
produced in trace amounts. 

95.  Ans. C. 
 Ovules are present inside the ovary of a flower and 

are also called as megasporangia 

96.  Ans. D. 
 ABO blood groups are controlled by the gene I 

which has three alleles IA, IB and Io (i). The alleles 
IA and IB produce a slightly different form of the 
sugar while allele Io doesn’t produce any sugar. 
Each human being possesses any two of the three I 
gene alleles. IA and IB are completely dominant 
over Io. When IA and IB both are present together 

then both expresses their own types of sugars. This 
is due to co-dominance. 

97.  Ans. D. 
 Deficiency of iodine causes hypothyroidism. During 

pregnancy, hypothyroidism causes defective 
development and maturation of growing baby 
leading to stunted growth (cretinism), mental 

retardation, low intelligence quotient and abnormal 
skin. 

98.  Ans. C. 
 The Endoplasmic Reticulum often shows ribosomes 

attached to their outer surface. They are called as 
rough endoplasmic reticulum (RER). RER is 
frequently observed in the cells actively involved in 

protein synthesis and secretion. 
99.  Ans. B. 
 Phosphoglycerides are glycerol based 

phospholipids. They are composed of a glycerol 
backbone, fatty acids and phosphorylated alcohol. 
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100.  Ans. D. 
 Biogas is produced by anaerobic degradation of 

organic wastes. Biogas mainly consists of methane 

and carbon dioxide and small amounts of hydrogen 

sulphide. 
101.  Ans. B. 
 The eye of octopus and eye of cats are analogous 

structures which are not anatomically similar but 
perform similar functions. Such analogous 
structures are a result of convergent evolution 
where different structures evolving for the same 

function. 
102.  Ans. C. 
 In facilitated transport process, molecules (solutes) 

are transported across the plasma membrane with 
the help of membrane proteins. Here, a membrane 
protein acts as a carrier protein and is specific for 
the solute it transports. At high solute 

concentrations the carrier protein will be saturated. 

 A concentration gradient exists that would allow 
these materials to diffuse into the cell. 

103.  Ans. A. 
 The process by which organisms with different 

evolutionary history evolve similar phenotypic 

adaptations in response to a common 
environmental challenge, is called Convergent 
evolution. 

104.  Ans. D. 
 Infection of Ascaris causes ascariasis. A healthy 

person acquires this infection through 
contaminated water, vegetables, fruits, etc. 

105.  Ans. A. 
 In India, the Air Prevention and Control of Pollution 

Act came into force in 1981, but was amended in 
1987 to include noise as an air pollutant. 

106.  Ans. B. 
 Locust, scorpion and prawn belongs to phylum 

Arthropoda. They are bilaterally symmetrical, 

triploblastic, segmented and coelomate animals. 
107.  Ans. C. 
 Amniocentesis is a foetal sex determination test 

based on the chromosomal pattern in the amniotic 
fluid surrounding the developing embryo. This test 
can also detect any chromosomal defects 

(aberrations) in the foetus, like Down’s syndrome 
(presence of extra chromosome no.21), 
Kleinfelter’s syndrome (XY). 

108.  Ans. C. 
 The main function of golgi apparatus is packaging. 

A number of proteins which are synthesised by 

ribosomes on the endoplasmic reticulum are 

modified in the cisternae of the golgi apparatus 
before they are released from its trans face. Golgi 
apparatus is the important site of formation of 
glycoproteins and glycolipids. 

109.  Ans. D. 
 Small intestine is the main organ of absorption of 

digested food. Monosacharides like glucose, amino 

acids and some of electrolytes like Na+ are 
generally absorbed by active absorption. Fructose 
and some amino acids are absorbed by facilitated 
transport with the help of the carrier ions like Na+. 
Fatty acids and glycerol are insoluble, so they are 
first incorporated into small droplets called micelles 

which move into the intestinal mucosa. They are 
re-formed into very small proteincoated fat 
globules called the chylomicrons which are 

transported into the lymph vessels (lacteals) in the 

villi of small intestine for absorption. 
110.  Ans. D. 
 The menstrual flow results due to breakdown of 

endometrial lining of the uterus and its blood 
vessels. Corpus luteum secretes hormone 
progesterone which is essential for the 
maintenance of endometrium of uterus. Such an 

endometrium is necessary for implantation of the 
fertilized ovum and other events during pregnancy. 
However, in the absence of fertilisation, the corpus 
luteum degenerates resulting in less secretion of 
progesterone causing breakdown of endometrial 
lining. 

111.  Ans. B. 

 Synovial joints have a fluid filled synovial cavity 

between the articulating surfaces of the two bones. 
Examples of such joint are: Ball and socket joint 
(between humerus and pectoral girdle), Hinge joint 
(knee joint), Pivot joint (between atlas and axis), 
etc. 

112.  Ans. A. 
 Algae reproduce by vegetative, asexual and sexual 

methods. Sexual reproduction takes place through 
fusion of two gametes. These gametes can be 
flagellated and similar in size (as in 
Chlamydomonas) or non-flagellated (non-motile) 
but similar in size (as in Spirogyra). Such 

reproduction is called isogamous. Fusion between 
one large, non-motile (static) female gamete and a 
smaller, motile male gamete is termed oogamous, 
e.g., Volvox, Fucus. 

113.  Ans. D. 
 Telophase is the final stage of mitosis. In this stage 

chromosomes cluster at opposite spindle poles and 

their identity is lost as discrete elements, nuclear 
envelope assembles around the chromosome 
clusters and nucleolus, golgi complex and ER 
reforms. 

114.  Ans. A. 
 Coconut seed coat have three layers: the outer 

layer exocarp, the fleshy middle layer mesocarp 
and the hard, woody layer that surrounds the seed 
called endocarp. 

115.  Ans. D. 
 The P-wave represents the electrical excitation of 

the atria, which leads to the contraction of both the 

atria. The QRS complex represents initiation of 

ventricular contraction. The contraction starts 
shortly after Q and marks the beginning of the 
systole. The T-wave represents the return of the 
ventricles from excited to normal state 
(repolarisation). The end of the T-wave marks the 
end of systole. 

116.  Ans. C. 

 In co-dominance, F1 generation resembles both 
the parents. The best example of co-dominance is 
ABO blood grouping. ABO blood groups are 
controlled by the gene I which has three alleles IA, 
IB and Io (i). The alleles IA and IB produce a slightly 
different form of the sugar while allele Io doesn’t 
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produce any sugar. Each human being possesses 
any two of the three I gene alleles. IA and IB are 
completely dominant over Io. When IA and IB both 

are present together then both expresses their own 

types of sugars. This is due to co-dominance. 
117.  Ans. C. 
 According to Hardy-Weinberg’s principle allele 

frequencies in a population are stable and remain 
constant from generation to generation. The total 
genes and their alleles in a population remains a 
constant. This is called genetic equilibrium. Five 

factors are known to affect Hardy-Weinberg 
equilibrium. These are gene migration or gene 
flow, genetic drift, mutation, genetic recombination 
(during sexual reproduction) and natural selection. 

118.  Ans. B. 
 An autosomal recessive disorder means presence 

of two copies of an abnormal gene for expression 

of the trait. Thalassemia is an example of 

autosomal recessive disorder. It is the hemoglobin 
protein that is affected in thalassemia. Hemoglobin 
is made of heme, alpha globins, and beta globins. 
Thalassemia is caused by quantitative mutations in 
these globin genes. For a couple who are both 

carriers of this disease, the expected outcome for 
each pregnancy is: 

 - 25% chance that the child is born with two 
normal genes (normal) 

 - 50% chance that the child is born with one 
normal and one abnormal gene (carrier, without 
disease) 

 - 25% chance that the child is born with two 
abnormal genes (at risk for the disease) 

119.  Ans. C. 
 Plant breeding is the purposeful manipulation of 

plant species in order to create desired plant types 
that are better suited for cultivation, give better 
yields and are disease resistant. There are different 

steps in plant breeding process: Collection of 
variability, Evaluation and selection of parents, 
Cross hybridisation among the selected parents, 
Selection and testing of superior recombinants, and 
Testing, release and commercialisation of new 
cultivars. In the first step, collection and 

preservation of all the different wild varieties, 
species and relatives of the cultivated species is 
done for effective exploitation of natural genes 
available in the populations. This entire collection 
of plants or seeds having all the diverse alleles for 
all genes in a given crop is called germplasm 

collection. 

120.  Ans. D. 
 The cell-mediated immunity inside the human body 

is carried out by T-lymphocytes. CMI involves the 
activation of phagocytes, antigen-specific cytotoxic 
T-lymphocytes, and the release of various 
cytokines in response to an antigen. The T-cells 
help B cells produce antibodies (for humoral 

immune response). 
121.  Ans. D. 
 All living members of the class Cyclostomata are 

ectoparasites on some fishes. Examples: 
Petromyzon (Lamprey) and Myxine (Hagfish). 

 

122.  Ans. D. 
 The cyanobacteria or blue-green algae are 

unicellular, colonial or filamentous, marine or 

terrestrial algae. The colonies are generally 

surrounded by gelatinous sheath. Some of these 
organisms can fix atmospheric nitrogen in 
specialised cells called heterocysts. 

123.  Ans. D. 
 Kyoto Protocol was endorsed at the third session of 

the Conference of Parties to the UNFCCC (CoP – 3) 
in 1997 in Kyoto, Japan. The aim of this conference 

was to check on green house gas emission. 
124.  Ans. B. 
 Thyroid gland secretes thyroxine homones. Iodine 

is essential for the normal rate of hormone 
synthesis in the thyroid gland. Deficiency of iodine 
in diet causes enlargement of thyroid gland (or 
goitre) due to accumulation of hormones. 

125.  Ans. A. 

 Some bacteria are present in the root nodules of 
leguminous plants These Are called nitrogen fixing 
bacteria. They contain enzyme complex called 
nitrogenases, which converts atmospheric N2 into 
ammonia (NH3) using energy from ATP. 

126.  Ans. B. 
 The natural reservoir of phosphorus is rock. Rocks 

contain phosphorus in the form of phosphates. 
When rocks are weathered, a small amount of 
these phosphates dissolve into the soil, which are 
absorbed by the roots of the plants. 

127.  Ans. B. 

 Cockroach nymph grows by moulting about 13 
times to reach the adult form. The next to last 
nymphal stage of cockroach has wing pads, which 
is followed by development of wings as in an adult 

cockroach. 
128.  Ans. C. 
 Spermatogonia multiply by mitotic division and 

increase in numbers to form diploid primary 
spermatocytes. Primary spermatocyte undergoes 
meiosis and at the completion of first meiotic 
division two equal, haploid cells called secondary 
spermatocytes are formed.The secondary 
spermatocytes undergo the second meiotic division 

to produce four equal, haploid spermatids. These 
spermatids are then transformed into spermatozoa 
or sperms by the process called spermiogenesis. 

129.  Ans. B. 
 In oogamy, female gamete (or egg cell) is 

significantly larger than the male gamete and is 

non-motile. 

130.  Ans. C. 
 In monoecious plants like Chara, male and female 

sex organs (antheridium, oogonium, repectively) 
develop on the same plant. 

131.  Ans. C. 
 Co-enzymes acts as co-factors in a number of 

different enzyme catalyzed reactions. The essential 

chemical components of many coenzymes are 
vitamins. Example: Co-enzyme nicotinamide 
adenine dinucleotide (NAD). 

132.  Ans. A. 
 If genes are far apart in the same chromosome, 

they assort independently during crossing over and 
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recombination occurs. If the genes are tightly 
linked to each other they do not assort 
independently, the genes tend to "stick together" 

during meiosis preventing recombination. 

133.  Ans. B. 
 In liverworts and ferns gametophytes are free 

living while in ferns sporophytes are free living. 
Gymnosperms and some ferns are heterosperms. 
Sexual reproduction in Fucus, Volvox and Albugo is 
oogamous. The sporophyte in liverworts is more 
elaborate than that in mosses. Pinus is monoecious 

and heterosporous while Marchantia is dioecious. 
134.  Ans. B. 
 Haemophilia is a sex linked recessive disease. In 

this disease, a single protein which is involved in 
the clotting of blood is affected. Females are the 
carriers of this disease. 

135.  Ans. B. 

 In cleistogamous flowers, the anthers and stigma 

lie close to each other. When anthers dehisce in 
the flower buds, pollen grains directly come in 
contact with the stigma and fertilization occurs. 
Cleistogamous flowers can reproduce and form 
seeds even in the absence of pollinators. 

136.  Ans. B. 
 Enzyme binds to the substrate binding site in the 

substrate ad forms a highly reactive enzyme-
substrate complex. This complex formation is a 
transient phenomenon. However, it is short-lived 
and ES complex soon dissociates into its products 
and the unchanged enzyme. 

137.  Ans. D. 
 In china rose, flower is actinomorphic, that is; it 

can be divided into two equal radial halves in any 
radial plane passing through the centre. Its flower 

is also hypogynous where gynoecium occupies the 
highest position while the other parts are situated 
below it. Such a type of ovary is said to be 

superior. 
 The margin of the appendage in china rose flower 

overlaps that of the next one so as to give a 
twisted aestivation. 

138.  Ans. B. 
 Cambium produces two different kinds of wood in 

different seasons. The wood formed during spring 
season is called spring wood or early wood. In 
winter, the cambium is less active and forms fewer 
xylary elements that have narrow vessels, and this 
wood is called autumn wood or late wood. The two 
kinds of woods appear as alternate concentric rings 

called annual ring. Annual rings give an estimate of 

the age of the tree. 
139.  Ans. D. 
 Archaebacteria can live in some of the most harsh 

habitats such as extreme salty areas like deep sea 
water; example: halophiles, hot springs; example: 
thermoacidophiles, and marshy areas; eample: 
methanogens. 

140.  Ans. A. 
 Gene frequencies change when there is a migration 

of a section of population to another place and 
population occurs. As a result, new genes or alleles 
are added to the new population and are lost from 
the old population. If this gene migration happens 

multiple times then there would be a gene flow. 
And if the same change occurs by chance, it is 
called genetic drift. 

141.  Ans. B. 

 Commensalism is an interaction where one species 
is benefitted and the other is neither benefitted nor 
harmed. For example: sedentary sea anemone 
attached to the shell lining of hermit crab. The 
hermit crab gains protection from predators by its 
relationship with the sea anemone. 

142.  Ans. B. 

 Cell wall of algae is made of cellulose, galactans, 
mannans and minerals like calcium carbonate. 

143.  Ans. B. 
 Seeds are the products of sexual reproduction in 

flowering plants. They generate new genetic 
combinations leading to variations. Variations are 
very important for the process of evolution. 

144.  Ans. B. 

 In earth’s biodiversity, more than 70 per cent of all 
the species are animals, while plants including 
algae, fungi, bryophytes, gymnosperms and 
angiosperms, comprise 22 per cent. Among plants, 
Fungi comprise the maximum numbers. 

145.  Ans. A. 
 Periodic abstinence is a natural method of birth 

control in which the couples avoid or abstain from 
coitus from day 10 to 17 of the menstrual cycle. 
During this period ovulation could be expected and 
the chances of fertilisation are very high. 
Therefore, by abstaining from coitus during this 

period, conception could be prevented. 
146.  Ans. D. 
 Fragmentation is one of the main processes of 

decomposition where Detritivores like earthworm 

break down detritus into smaller particles. 
147.  Ans. B. 
 The process of DNA fingerprinting involves the 

following steps: isolation of DNA→digestion of DNA 
by restriction endonucleases→separation of DNA 
fragments by electrophoresis→transferring 

(blotting) of separated DNA fragments to synthetic 
membranes, such as nitrocellulose or nylon→ 
hybridisation using labelled VNTR probe→ detection 
of hybridised DNA fragments by autoradiography. 

148.  Ans. B. 

 Human respiratory system comprises of a straight 
tube called trachea which extends up to the mid-
thoracic cavity and divides into a right and left 
primary bronchi. Each bronchi undergoes repeated 

divisions to form the secondary and tertiary 
bronchi and bronchioles. Each terminal bronchiole 
gives rise to a number of very thin, irregular walled 

and vascularised bag-like structures called alveoli. 
Alveoli are the primary sites of exchange of gases. 

149.  Ans. B. 
 In ex-situ plant conservation, threatened plants are 

taken out from their natural habitat and placed in 
special setting such as zoological parks, botanical 

gardens, etc; where they can be protected and 
given special care. Gametes of threatened species 
of plants are also preserved in viable and fertile 
condition for long periods in gene banks using 
cryopreservation technique. Seeds of different 

http://www.gradeup.com/


www.gradeup.co 

 
 

9 | P a g e                                                                            
 

genetic strains of commercially important plants 
are kept for long periods in seed banks. 

150.  Ans. A. 

 Gaseous exchange in plants takes place by 

diffusion through stomata and lenticels. 
151.  Ans. B. 
 In hypogynous flowers, gynoecium occupies the 

highest position while the other parts are situated 
below it. Plum and rose are perigynous. Guava and 
cucumber are epigynous. Mustard, brinjal, china 
rose, lupin, sunhemp, gram, bean, chilli, petunia, 

tomato, withania, potato, onion, aloe and tulip are 
Hypogynous flower. 

152.  Ans. B. 
 In zygotene stage of phopase I, homologous 

chromosomes start pairing together and this 
process of association is called synapsis. 
Chromosome synapsis is accompanied by the 

formation of a complex structure called 

synaptonemal complex. The complex formed by a 
pair of synapsed homologous chromosomes is 
called a bivalent or a tetrad. 

153.  Ans. C. 
 The innermost wall layer of a microsporangia is 

called tapetum. It nourishes the developing pollen 
grains. Cells of the tapetum possess dense 
cytoplasm and generally have more than one 
nucleus. 

154.  Ans. A. 
 The endoplasmic reticulum that contains ribosomes 

on their surface is called rough endoplasmic 

reticulum (RER). In the absence of ribosomes, ER 
appear smooth and are called smooth endoplasmic 
reticulum (SER). RER is actively involved in protein 
synthesis and secretion. While smooth endoplasmic 

reticulum serve as the major site for synthesis of 
lipid. 

155.  Ans. A. 

 Inflammation of joints is due to the accumulation 
of uric acid crystals. This condition is called as 
Gout. 

156.  Ans. C. 
 Net increase in population is given by the following 

formula: 

 Nt+1 = Nt + [(B + I) – (D + E)] 
 Net population increase,  
 (Nt+1 - Nt ) = [(B + I) – (D + E)] 
 Population increase = (20+250)- (240+30)= 0 
157.  Ans. D. 
 Retina of eye contains three layers of cells namely; 

ganglion cells, bipolar cells and photoreceptor cells. 

There are two types of photoreceptor cells called 
rods and cones. These cells contain the light-
sensitive proteins called the photopigments. 

158.  Ans. B. 
 Arthropoda is largest phylum of Animalia which 

includes insects like house fly, butterfly, 
tsetsefly,etc. Silverfish also belongs to this phylum. 

159.  Ans. B. 
 C- Superior vena cava takes deoxygenated blood 

from body tissues to right auricle of the heart. 
 D-Pulmonary artery takes deoxygenated blood 

from heart to the lungs 

 A-Pulmonary vein carries oxygenated bloodfrom 
lungs to the heart. 

 B-Dorsal aorta takes oxygenated bloodfrom heart 

to tissues. 

160.  Ans. C. 
 In plants, potassium in the form of ion (K+) is 

required in the maximum quantities. Potassium 
helps to maintain an anion-cation balance in cells 
and is involved in protein synthesis, opening and 
closing of stomata, activation of enzymes and in 
the maintenance of the turgidity of cells 

161.  Ans. C. 
 Gibberellins are plant growth hormones. They can 

cause an increase in length of axis, fruit elongation 
and can also delay senescence. During seed 
germination gibberellins help in the mobilization of 
stored food. 

162.  Ans. B. 

 The rate of biomass production is called 

productivity. Primary productivity of an ecosystem 
is the rate of production of organic matter during 
photosynthesis. Secondary productivity is defined 
as the rate of formation of new organic matter by 
consumers. 

163.  Ans. B. 
 Selection of recombinants using selectable markers 

have been developed which differentiate 
recombinants from non-recombinants on the basis 
of their ability to produce colour in the presence of 
a chromogenic substrate. In this process, a 
recombinant DNA is inserted within the coding 

sequence of an enzyme, â-galactosidase. This 
results into inactivation of the enzyme, which is 
referred to as insertional inactivation. 

164.  Ans. A. 

 Plants, bacteria, fungi and animals whose genes 
have been altered by manipulation are called 
Genetically Modified Organisms (GMO). Bt toxin is 

produced by a bacterium called Bacillus 
thuringiensis. Bt toxin gene has been cloned from 
the bacteria and been expressed in plants to 
provide resistance to insects without the need for 
insecticides. Examples are Bt cotton, Bt rice, etc. 

165.  Ans. D. 

 In dicot stems, intrafascicular cambium are 
cambium cells present between primary xylem and 
primary phloem. The cells of medullary cells, 
adjoining the intrafascicular cambium become 
meristematic and form the interfascicular 
cambium. 

166.  Ans. C. 

 The placenta facilitates the supply of oxygen and 
nutrients to the growing embryo. It also helps in 
the removal of carbon dioxide and waste materials 
produced by the embryo. Placenta also acts as an 
endocrine tissue and produces several hormones 
like human chorionic gonadotropin (hCG), human 
placental lactogen (hPL), estrogens, progestogens, 

etc. 
167.  Ans. C. 
 During the process of respiration mediated 

breakdown of organic molecules; fats, 
carbohydrates and proteins, acetyl CoA acts as a 
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common intermediate metabolite to enter into the 
metabolic pathways (Kreb cycle). 

168.  Ans. D. 

 According to Darwin, the organic evolution is due 

to intraspecific competition. In a particular region 
resources are limited and hence, members of the 
same species compete for these limited resources. 
As a result of this competition for resources, only 
some members who can adapt to the habitat 
survived and grew at the cost of others that could 
not flourish. The survived group were considered fit 

for survival. This variant population for a period of 
time, over many generations, left more progeny 
which had outgrown the others and appeared as 
new species. 

169.  Ans. D. 
 The lac operon consists of one regulatory gene and 

three structural genes; Z, Y, and A. The I gene 

codes for the repressor of the lac operon. The Z 

gene codes for beta-galactosidase, Y gene codes 
for permease, and A gene codes for tansacetylase. 
A nonsense mutation in the lac Y gene would result 
in termination of further transcription of Lac genes- 
Y and A. So the end product after translation would 

be β -galactosidase 

 
170.  Ans. D. 
 One of the beneficial aspects of microorganisms is 

in the commercial and industrial production of 

certain chemicals and enzymes. For example: 
Aspergillus niger is used for the large scale 
production of citric acid. 

171.  Ans. D. 

  
 Chitin is a complex polysaccharides found in the 

exoskeletons of arthropods. Chitin polysaccharide 
is a long chain of N-acetylglucosamine polymers. 

172.  Ans. B. 
 The H-zone in the skeletal muscle fibre is due to 

the central gap between actin filaments extending 

through myosin filaments in the A band. Its central 
portion comprises of thick myosin filaments that 
are not overlapped by thin actin filaments. 

173.  Ans. D. 
 During gametogenesis in diploid organisms, 

specialised cells called meiocytes or gamete mother 

cell undergo meiosis to obtain haploid gametes. 

174.  Ans. D. 
 Synapse is the junction between two nerve cells 

through nerve impulse is transmitted between 
them. The gap between pre-synaptic neuron and a 
post-synaptic neuron is called synaptic cleft (B). 
During a nerve impulse, neurotransmitter present 
in the synaptic vesicles(C) of pre- synaptic nerve is 

released into the cleft. The released 
neurotransmitter (D) binds to their specific 
receptor (A), present on the post-synaptic 
membrane. 

175.  Ans. B. 
 Biological museums store a collection of specimens 

of plants and animals which are already extinct, 

threatened and present in the world. 

176.  Ans. D. 
 Global warming can be controlled by: 
 -Reducing deforestation: increase in the uptake of 

released CO2 in the atmosphere by the green 
plants 

 -Cutting down use of fossil fuels: decrease in the 
emission of green house gases like carbon dioxide 
into the atmosphere. 

177.  Ans. A. 
 36 ATP molecules are produced during each cycle 

of cellular respiration. The arrowed numbered 4, 8 
and 18 represents the number of ATP produced 

during each pathways (Glycolysis→Kreb’s cycle) of 
cellular respiration 

178.  Ans. B. 
 Artificial insemination is a type of assisted 

reproductive technologies(ART) where the semen 
collected either from the husband or a healthy 

donor is artificially introduced either into the vagina 
or into the uterus (IUI – intra-uterine insemination) 
of the female. 

179.  Ans. A. 
 Silverfish belongs to phylum arthropoda 
 Pufferfish belongs to phylum chordate 

 Flying fish belongs to phylum chordate 
 Cuttle fish belongs to phylum mollusca 
180.  Ans. A. 
 A - Adrenal gland - located at the anterior part of 

kidney. Secrete catecholamines which stimulate 
glycogen breakdown. 

 B- Pelvis- broad funnel shaped space inner to 

hilum, directly connected to the collecting duct 
 C- Medulla - inner zone of kidney and do not 

contain any part of nephrons. 
 D- Cortex- outer part of kidney and contains 

complex nephrons. 
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