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                       BIOLOGY  

. 1  (B)  
SOL. 2  (A)  
SOL. 3. (c) : Ex situ conservation means “offsite 
Conservation”. It is the process of protecting 
endangered species of plants and animals by 
removing it from an unsafe or threatened habitat and 
placing it or part of it under the care of humans. 
Botanical garden serve as ex situ conservation of 
germplasm of different plants, to maintain rare and 
endemic plant species and also to provide recreation 
and knowledge about plants to a common man. 
Sol.4 (d) : Halophiles, a type of archaebacteria, usually 
Occur in extreme saline conditions like salt pans, salt 
Beds and salt marshes  
Sol. 5 (c) : TMV is rod shaped measuring 300 × 20 nm. 
It is made of RNA and proteins. 
Sol. 6 (a) 
Sol .7 (b) : Ectocarpus possesses haplodiplontic 
whereas Fucus possesses diplontic life cycle. 
Sol. 8 (c) : The alimentary canal of birds have 
additional chambers, the crop and gizzard. Crop stores 
and softens the food, however the gizzard helps in 
crushing and churning the food. 
Sol. 9 (a) : The flowers of Brassica are radially 
symmetrical whereas flowers of Trifolium, Pisum and 
Cassia are zygomorphic. 
Sol. 10 (b) : The given figure in option (b) represents 
the free central placentation. In free central 
placentation,ovary is unilocular and ovules are borne 
on the axis in the center of the ovary and septa are 
absent. It is seen in Dianthus and Primrose 
Sol. 11 (a) : The International Code of Botanical 

Nomenclature (ICBN) is a set of rules and 

recommendations dealing with the formal botanical 

names given to plant. The foundations of ICBN are 

given in book written by C. Linnaeus named 

Philosophia Botanica. It is independent of zoological 

nomenclature. 

Sol. 12 (c) : The term “New Systematics” was given by 

Julian Huxley (1940). This classification takes into 

account the cytological, morphological, genetical, 

anatomical, palynological and physiological 

characters. 

Sol. 13  (c) : Ex situ conservation means “offsite 

conservation”. It is the process of protecting 

endangered species of plants and animals by 

removing it from an insafe or threatened habitat and 

placing it or part of it under the care of humans. 

Botanical garden serve as ex situ conservation of 

germplasm of different plants, to maintain rare and 

endemic plant species and also to provide recreation 

and knowledge about plants to a common man. 

Sol. 14 (B)  

Sol. 15 (a) : Plasma membrane of eubacteria 

resembles plasma membrane of eukaryotic cell. But 

nucleus, ribosomes and cell wall are little different in 

eukaryotic cell in their structure and organization 

from eubacterial cell 

Sol. 16 (b) : Chemolithotrophs can derive the energy 

required for growth from the oxidation of inorganic 

components. 

Sol. 17 (C)  

SOL. 18  (b) : Lateral meristems are the meristems 

which are present along the lateral sides of stem and 

roots.They divide only in radial direction. Intrastelar 

or vascular cambium ring formed by intra-fascicular 

(also called fascicular) and inter-fascicular cambium; 

and cork cambium (phellogen) are examples of this 

type of meristem. These meristems are responsible 

for increase in girth of stem and roots. 

SOL. 19 (b) : The posterior segment of cockroaches 

bear appendages named as anal cerci. These are 

found in both male and female. But male cockroach 

can be distinguished by female ones by the presence 

of an extra pair of accessory appendages named as 

anal styles. It assists during copulation. 

SOL. 20 (a) : All those sugars which have free aldehyde 

or ketone group are called reducing sugars. These are 

able to reduce cupric ions (Cu+2) into cuprous ions 

(Cu+). Sucrose, starch are non-reducing sugars. 

 

                       PHYSICES  
Sol.21 (a) Formation of rainbow is shown below. So, 

processes involved in formation of rainbow in correct 

order are: refraction,total internal reflection, 

Refraction. Hence, the correct order is given in 

option (a) 
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Sol. 22 

 
SOL. 23 (c) Frosted glass has a rough layer 

which causes irregular refraction and 

makes glass translucent. 

When a transparent tape which has 

refractive index close to that of glass is 

pasted over the rough surface of glass, 

the tape glue fills the roughness of glass. 

This makes glass surface more smooth 

and so refraction is more regular. This 

makes region of tape transparent 

 

SOL. 24  

(d) Prism B is inverted relative to 

prism A. So, dispersion of light caused by 

prism A and B is in opposite direction. 

If bending of light caused by B is less 

than or more than that of A, then out 

going beam of light is not white. 

So, when both prisms are filled with 

water at different temperatures, their 

refractive indices are different and the 

dispersion produced by A and B are not 

equal and opposite. Hence, with condition 

in (d) beam to right of prism B will be 

coloured. 

 
  

 

SOL. 25  

 
 

SOL. 26 (a) From gas equation, 

pV = Nrt Here, n = 1mole 

So, pV = RT ...(i) Substituting the  value of R in Eq. (i), 

we get pV = 8.3T Clearly, slope of pV versus T line is 

8.3, which is greater than one. Hence, 

following graph is correct. 

 
Sol.27  
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Sol. 28 (c) When angle of incidence of laser 

on surface of water is less than critical 

incidence, it goes out otherwise reflected 

back into the tank 

 
Sol.29 (b) When a voltmeter put in series, it 

still reads potential drop and when an 

ammeter is connected in parallel, it still 

shows current through it. 
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Sol. 30  

 

  
SOL. 31 (b) : In one dimensional motion, the body can 

have one value of velocity at a time but not two 

values of velocities at a time. 

SOL. 32 

 
SOL. 33 

 
SOL. 34 

 
SOL. 35 (c) : Time required to reach the ground is 

dependent on the vertical motion of the particle. 

Vertical motion of both the particles A and B are 

exactly same. Although particle B has an initial 

velocity, but that is in horizontal direction and it has 

no component in vertical (component of a vector at a 

direction of 90° = 0) direction. Hence they will reach 

the ground simultaneously. 

SOL. 36. 

 
SOL. 37. 

 
SOL. 38 

 
SOL. 39 
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SOL. 40 

 
                              CHEMISTERY  
SOL. 41 (a) Hybridisation is determined from the steric 

number (number of atoms bonded to the central 

atom + the number of lone pairs). Number of hybrid 

orbitals must be equal to the steric number. 

From the Lewis structure. 

(i) Steric number of N-atom = 3 (2 bonded atoms + 1 

lone pair),\Hybridisation = sp2 (3 hybrid orbitals). 

(ii) Steric number of C-atom = 2(2 bonded atoms), 

\Hybridisation = sp (2 hybrid orbitals). 

(iii) Steric number of O-atom = 3  

(1 bonded atom + 2 lone pair)   

\Hybridisation = sp2 (3 hybrid orbitals). 

 

 

Sol. 42 (d) One isomer is an alkyne and the 

other one is an alkadiene. Since, they have two 

different functional groups, they are functional group 

isomers 

sol. 43 (D) 

Principal functional group is ketone.\C1 is carbonyl 

carbon atom.Locants for hydroxyl groups and double 

bonds are 5 and 2, which are preferred over 3 and 5, 

since the lower number at first difference (2 

compared to 3) is preferred. Hence, the IUPAC name 

of given compound is 5-hydroxycyclohex-2-en-1-one. 

                             
Sol. 44 (d) Water-gas shift reaction is 

In this reaction, hydrogen gas is produced from the 

reaction of steam with carbon dioxide. 

 
Sol. 45 (c) Temporary hardness (caused by 

bicarbonates of calcium or magnesium) 

can be removed by using lime, Ca(OH)2. 

 
  

Sol. 46 (b) Among anions with same charge, 

the one having greatest size has maximum 

polarisability. Thus, I−ion having most polarisability. 

 

Sol. 47 (a) Of all the s-block elements, Mg 

and Be salts do not impart colour to flame. 

 

Sol. 48 (d) For a spontaneous process in an isolated 

system, the change in entropy is positive, i.eS > O. 

 
However, if a system is not isolated, the entropy 

change of both the system and surroundings are to be 

taken into account because system and surroundings 

together constitute the isolated system thus, the total 

entropy change (S ) total is sum of the change in 

entropy of the system (S ) system and the change in 

entropy of the surroundings 

Sol. 49 (C)

 
Sol. 50  (a) (i) Energy of the 2sorbital of different 

elements decreases as nuclear charge (equal to 

atomic number) of atom increases. 

(ii) There are n2 orbitals in a shell with principal 

quantum number n.\total number of electrons = 2n2 

(iii) Extra stability of half-filled orbitals is due to 

greater exchange energy. 

(iv) For two electrons will be in the same orbital, their 

spin quantum numbers must be different. It is not 

irrespective of their spin 
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Sol. 51 (B) 

 
SOL. 52 (A) 

 
As internal energy of an ideal gas is a function of 

temperature, DU = 0, \ DT = 0 

SOL. 53 (B) 

 
SOL. 54  (B) 

 
SOL. 55 (A)  

 
SOL. 56 (a) : Vapour pressure is directly related to 

temperature. Greater is the temperature, greater will 

be the vapour pressure. So to keep it constant, 

temperature should be constant. 

SOL. 57 (D) 

 
SOL. 58 (a) : The value of K is high which means 

reaction proceeds almost to completion i.e., the 

system will contain mostly products. 

SOL. 59 b) : CH3COOH + H2O CH3COO– + H3O+ 

As acetic acid is a weak acid so, it also contains some 

undissociated CH3COOH along with CH3COO– and 

H3O+ ions. 

SOL. 60 (c) : HCl cannot accept H+ ion, therefore 

cannot act as Bronsted Base 

                            MATHS  

 Sol. 1   (C) 

 
  

Sol. 2   (B) 

 
  

Sol. 3  (D) 

 
  

Sol. 4  (A) 

 
  

Sol. 5   (A) 
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Sol. 6   (C) 

 
  

Sol. 7  (B) 

 
  

Sol. 8  (A) 

 
  

Sol. 9  (B) 

 
  

 

Sol. 10   (A) 
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Sol. 11  (C)

 
Sol. 12   

 

 
SOL. 13.  

 
Sol. 14.  

 
Sol. 15  
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Sol. 16 

 
Sol. 17  

 
Sol. 18 Exp. (b) 

Sol. 19.  

 

 

Sol. 20 

 


