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point distance 0.3 m from the centre of 
dipole situated (a) on the axial line (b) on 
the equatorial line (c) on a line making an 
angle of 60° with the dipole axis. 

 
CHEMISTRY 

1. Calculate the degree of dissociation of 
1.25% NaCl aqueous solution which is 
isotonic with 7.5% aqueous solution of 
glucose. Percentage given is by 
mass/volume 

2. Phenol associates in benzene to form 
dimer. A solution containing 20×10 - 3 
kg of phenol in 1kg of benzene has its 
freezing point depressed by 0.69K. If 
Kf for benzene is 5.12 K kg/mol, what 
is the degree of association of phenol? 

3. Calculate the mass of a non-volatile 
solute (molar mass 40g mol - 1 ) which 
should be dissolved in 114g octane to 
reduce its vapour pressure to 80%. 

4. A conductivity cell contains two 
electrodes. The area of each electrode 
is 10cm 2 and are 1.5 cm apart. 
Conductivity cell is filled with N/20 
solution of an electrolyte. If the 
electrodes are exactly half-dipped in 
the solution, find the equivalent 
conductivity of the electrolyte. The 
resistance of the solution determined is 
50 ohms. 

5. A copper-silver cell is set up. The 
copper ion concentration in it is 0.10 
M. The concentration of silver ion is 
not known. The cell potential 
measured 0.422 V. Determine the 
concentration of silver ion in the cell. 
(Given 𝐸஺௚శ ஺௚⁄

଴ = +0.80V, 𝐸஼௨మశ ஼௨⁄
଴ = 

+0.34V) 
6. Rate constant for first order reaction is 

5.78×10 - 5 sec -1 .What % of initial 
reactant will react in 10 hours? 

7. The reaction SO2Cl2  
௞భ
→ SO2 + Cl2 is a 

first order reaction with k1 = 2.2×10-5 
sec-1 at 575 K. What percentage of 
SO2Cl2 will get decomposed in 90 
minutes when the reaction is carried 
out at 575 K? 

8. The rate constant at 427°C is 2 

 second-¹. The activation energy is 
129.1 kJ/mol. Calculate the rate 
constant at 527°C 

9. E° for M n3+ /Mn 2+ couple is much 
more + ve than for F e3+ /Fe 2+ Why? 
 

10. (a) Complete the following chemical 
reactions: 
(i) Na2Cr2O7 +KCl    → 
(ii) 2Mn𝑂ସ

ି+ 5S𝑂ଷ
ଶି+ 6H+ →  

(b) How does the colour of Cr2𝑂଻
ଶି 

change when treated with an alkali? 
MATHS 

1. Show that the relation in the set N×N 
defined by (a,b) R(c,d) iff a2+d2 = b2+c2 
for all  a,b,c ,d ∈ N is an equivalence 
relation. 

2. Prove that a function f [0,∞) →
[−5, ∞)defined as f (x) = 4x2+4x-5 is both 
one –one and onto. 

3. Find the domain function :- sin-1(x2- 4). 
4. Evaluate 

 sin-1ቀ𝑠𝑖𝑛
ଷగ

ସ
ቁ + 𝑐𝑜𝑠-1ቀ𝑐𝑜𝑠

ଷగ

ସ
ቁ +tan-1(1) 

5. If A is a square matrix such that A2 = A, 
then find the value of  7A- (I+A)3,where I 
is the identity matrix 

6. If A=ቂ
−1 2
3 1

ቃ, find f(A),where 

 f(x) = x2-2x-3 
7. If A and B are symmetric matrices such 

that AB and BA are both defined, then 
prove that AB – BA is a skew – symmetric  
matrix. 

8. If A= ൥
−3 −2 −4
2 1 2
2 1 3

൩ , ൥
1 2 0

−2 −1 −2
0 −1 1

൩ 

then find AB and use it to solve the 
following system of equations : 
 x-2y =3;2x-y-z=2; -2y+z =3. 

9. If the function f defined by f(x) 

= ቐ

3𝑎𝑥 + 𝑏   , 𝑖𝑓 𝑥 > 1
11              , 𝑖𝑓 𝑥 = 1
5𝑎𝑥 − 2𝑏 , 𝑖𝑓𝑥 < 1

 is continuous at 

x = 1, find the values of a and b. 

10. If y =(sin x)x + (cos x)tan x,find 
ௗ௬

ௗ௫
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