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Sol. 9  (B) 

 

 

Sol. 10   (A) 
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Sol. 12 ( ) 

 

     

 

Sol. 13 (C ) 

 

Sol. 14 (A)

 

Sol. 15 (D)
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SOL. 17 (C)

 

Sol . 18 (D)

 

     

 

Sol. 19 (A)

 

SOL. 20 (B)
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PHYSICS 

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). 

 
 
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. 
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Sol.27  

 

 
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 (a) As temperature of water is increased from 

0°C to 10°C, density of water initially increases upto a 

maximum at 4°C and then it reduces.So, buoyant force 

on block of wood also increases till temperature reaches 

4°C and then decreases from 4°C to 10°C. 

Hence, volume of block above water also increases 

upto 4°C and then decreases from 4°C to  

10°C.\Variation ofV0 versus t as shown below. 

 
SOL. 32 (c) Fraction of thickness of ice block 

out of water is 

 
So, minimum length of rope required » 

thickness of ice × 0.1= 8 × 0.1 = 0.8m. 

Hence, nearest option is 0.9 m. 

 

SOL. 33(d) When box with hole is in free fall, 

both water and box cover equal distance 

downwards in equal time. 

Hence, no water comes out of hole in free 

fall of box. 
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SOL.34  

 
SOL. 35 (d) As emergent ray is parallel to 

incident ray, deviation angle d is 180°. 

 
 

 

 

 

 

 

 

 

SOL. 36 (a) From principle of thermometry 

   
SOL. 37 

 
SOL. 38 

 
SOL. 40  (d) IfQ is charge contained in L length of 

beam of area A, then L × A × r = Q 

where, r = charge density of beam. 
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SOL.39 (No option is matching) In late afternoon 

rainbow is visible in east side when light of sun in west 

side is reflected and refracted by a layer of water 

droplets. Rainbow is circular because locous of 

reflected rays reaching eye of observer is a circle. Its 

roundness is not due to roundness of earth.There is no 

rainbow on moon due to lack of atmosphere.In case of a 

primary rainbow, violet colour is on inside and red 

colour is on outside of arc. In case of a secondary 

rainbow, red colour is on inside and violet colour is on 

outside of arc. So, none of the option is correct. Option 

(b) is correct, if only secondary rainbow is considered. 

 
 

                     CHEMESTARY  
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  

 
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.eS > 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. 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 
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(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 

 

Sol. 49 

 
 

Sol. 51 From ideal gas equation pV = nRT 

maximum number of moles in container, 

 
 

SOL. 52 

 

This reaction is Friedal-Craft acylation. In this reaction, 

benzene reacts with acyl halide or acid anhydride in the 

presence of Lewis acid like AlCl3 to yield acylbenzene. 

SOL. 53 (d) The specie which follows Huckel’s rule 

(4n + 2)p will be most stable species 

 

 
 

SOL. 54 (a) As the atomic number increases, the energy 

of orbital decreases. This is because the atomic radii 

decreases (nuclear charge increases) with increase in 

atomic number. The atomic number of H, Li, Na and K 

respectively, are 1, 3, 11 and 19.Thus, the correct order 

of energy of 2s-orbitals is  

K < Na < Li < H. 

 

SOL. 55  
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SOL. 56  

 
SOL. 57 (c) As, a filter paper soaked in salt X turns 

brown when exposed to HNO3 vapour, then salt X must 

be a strong reducing agent which will reduce HNO3 to 

NO2 (brown gas). Among the given salt, KI is the 

strongest reducing agent. Thus, salt X 

is KI. 

 
SOL. 58 (b) The role of haemoglobin is to transport 

oxygen from lungs or gills to different parts of the 

body. There it releases the oxygen to permit aerobic 

respirisation to provide energy to power the functions 

of the organism in the process called metabolism. 

 

SOL. 59  

 
 

SOL. 60 (d) The geometry of BrF5 is square 

pyramidal. Here, the lone pair occupies the axial 

position and hence axial bonds will suffer more 

repulsion than axial bonds. Thus, the axial Br—F bond 

length will be different than equitorial Br—F. 

 

 
 

 


