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ANSWERS & SOLUTIONS 

PART – I : PHYSICS 

1. Answer (B, C) 

 

0

1

2 2
sin

3 3

dy x

dx a

a g g

 

  

 

2. Answer (B, C) 

 0 01
ttR
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I e e
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3. Answer (A, C) 

 0
initial 2

Iadx

x


 


 

 0 ln2
2

Ia



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4. Answer (A, D) 
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5. Answer (A, C) 
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6. Answer (A, C) 
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7. Answer (A, C) 
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8. Answer (A, D) 
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9. Answer (01) 
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10.  Answer (50) 
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11. Answer (60) 

 

sin
3, 30

sin
2 4

i
r

r
i r

 

   
 

 =   

12. Answer (24) 

 Let V be velocity of C.O.M of rod  

 V = 3V0 

 0 04 8

/ 2

V V

l l
   

13. Answer (02) 

 9.5 × S = 0.5 × 38 

 S = 2  

14. Answer (18) 

 I = I0 sin(t – ) 

 Z = 50 

 VL = I0 × 40 cos(t – ) 

 VR = I0 × 30 sin(t – ) 

 72 = 96 cos(t – ) 

 cos (t – ) = 
3

4
 

 sin (t – ) = 
7

4
 

 
72 7

18 7
4RV V   

 = 1 8 7 V    

15. Answer (A) 

16. Answer (B) 

17. Answer (A) 

18. Answer (B) 

 

  2

2

2 2

2
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mg n F

F
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mg

  


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 22 1
F

n
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 
 

 Independent of  

PART – II : CHEMISTRY 
19. Answer (B, C) 

 Activation energy is considered to be 
independent of temperature 

20. Answer (A, B, C) 

 105.6% Oleum requires 5.6 g of water 

21. Answer (A) 

 Total vol. of B unoccupied by A =  3 34
4 R r

3
    

 
314 R

V
3


  

 Vol. of unit cell = a3 
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 4R 2a  
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
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22. Answer (A, C, D) 

 Zn(OH)2 is soluble in excess of NH4OH 

23. Answer (A, B, C) 

 The value of X = 4 (= 40 – 36) 

  PQRS are the states 

  5 – 3 = y – 2 

  y = 4 

24. Answer (A, B, C, D) 

  

25. Answer (B, C, D) 

 Order of Thermal stability is  

 BeCO3 < MgCO3 < CaCO3 < BaCO3 

26. Answer (A, D) 

 

 

27. Answer (05) 

 + –AgCN Ag CN
XX

   (X = 1.5 × 10–5 molar) 

 – +CN H  HCN   

 X 0 

 0 X 

 + –HCN H CN  

 X 
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+ –H CN
Ka 
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5 10 5

+

1.5 10 4 10 1.5 10

H

      

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20

+
–15

1.5 1.5 4 10
H

9 10

      
 

 = 10–5 

 pH = 5 

28.  Answer (05) 

 4 2 3 2 3FeSO Fe O SO SO    

 3 2 2NaNO NaNO O   

 3 2 2AgNO Ag + NO O   

 2 2 2N O N  O   

 4 3 2NH HS NH H S   

 4 2 2 2NH NO N H O   

29. Answer (07) 

 SF6, CCl4, CF4, CHl3 and PH3 will not hydrolyse 

easily 

30. Answer (07) 
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31. Answer (02) 

 Number of moles of NH3 (initial) 

 
0.48 5

0.08 300





 

 = 0.1 mol 

 Copper tetra ammine complex will be formed. 

  0.01 mole CuSO4 will consume 0.04 mol of NH3 

  Final number of mole of NH3 = 0.06 

 final
0.06 0.08 300

P 0.288 atm
5

 
    

32. Answer (04) 

 For 1st part of electrolysis 

 
+ –

2 2

+2 –

1
Anode: H O 2H O 2e

2

Cathode: Cu 2e Cu

  

 

 

 1.27 g Cu2+ = 0.02 mol 

 No. of moles of H+ produced = 0.04 mol 

 Final vol. of solution = 100 ml 

 [H+] = 0.4 M 

 pH = –log0.4 = 0.4 = X; 10X = 4   

33. Answer (A) 

34. Answer (C) 

 Solution for Q33 and Q34 

 

35. Answer (B) 

36. Answer (A) 

Solution for Q35 and Q36 
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 PART – III : MATHEMATICS 
37. Answer (A, C) 

 1 sin sin cos
2 2

A A
A    

 and  1 sin sin cos
2 2

A A
A    

 Now we can remove modulus sign according to 

the values of sin  and cos
2 2

A A
  

38. Answer (A, D) 

 (a)  2
2, 0,

a
x x

x
      

 
2

2
2 2

x x a

x
     

 AM GM   

 
1/32

2
2 2 . .

3 2 2

x x a
x x ax

x

 
    
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1/3

2
1/3

3 2
4

a
x ax     

 
33 32

8
4 27

a
a     

(B)   2 2, , 2 1 4f x y z x x y    – 12y + 9 + 3z2 ؘ– 6z + 3 + 1 

 Hence least value of f(x, y, z) = 1 

 When 
3

1, , 1
2

x y z    

(C) . .A M G M  

  
sin cos

sin cos
2

x x
     

 
1 1

sin cos
4 4

xy       

 Let 

  sin ,cos & 1 cosec 1 secx y P          

1 1
1 1 P
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1
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  2 1P xy    

 
2 1
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(D) Let a < b & f(x) = |x – a| + |x – b|, x R  So, f(x) 
is decreasing in (–, a), constant in [a, b] and 
increasing in [b, ] 

 Have  

 
     
    min

0 1 1

1,0,1 , | | 2

f f f

a b a b

  

     
 

39. Answer (A, C) 

      1 ; say
a b

f n f n A A
c d

 
    

 
  

 1 1

1 1 2

; 2,3n n n n

n n n n

t t t t a b
n

t t t t c d
 

  

     
       

    
 

 …. 

 

1 1 1

1 2 1 1 2 2

n n n n n n n

n n n n n n n

t t t at ct bt dt

t t t at ct bt dt
  

     

     
         

 

 

1  and 0

1 1

1 0

a c b d

A

    

 
   

 

 

 Since f(n) = f(n – 1) A = f(n – 2) A2 = … 

 = f(1) A(n–1) 

 Now   2 1

1 6

1 1
1

1 0

t t
f A

t t

   
     

  
 

 So f(n) = An 

  det(f(n)) = (detA)n 

40. Answer (A, B, D) 

   1 1 1
A

1 1n n na a a
 

 
 

 
1 1

1 1 1

1n
n n

S
a a a 

   
  

 2017
2018

1
2S

a
    

 But a2018 > 1 

 

 
2018

2017

1
0 1

1

a

S

  

 
 

(B) 
100 900

,10 ,
2 100

n n
n

n




 are terms of series clearly 

 n even and perfect square n = 4k2 

  
2

2 2
2

200
H.m 100 500,25 125

251

k
n k k

k
      
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 = 50, 75, 100, 125 

  k2 = 100 only possible 

 n = 400 

(C) GE = 20. 20! 

  73 divides n = 3 

(D)  10
2 9 57

2
a d a d    

 
4

3

d
a   

  3 , 4 leasta I a     

41. Answer (A, C, D) 

 Let CD: y = 2x + C  y2 = 2(y – C) 

  
2

2 2 3
5 1 2

5

C
CD C AD


     

 

 

  25 – 50C = C2 – 6C + 9 

  C2 + 44C – 16 = 0 

  C =    2 11 5 5 ,2 11 5 5     

 Intercept on x-axis = 11 5 5 or 11 5 5
2

C
     

 Area of square = 5(1 – 2C) = 25  9 4 5  

 =  225 5 2  

 If point of intersection of tangents at C & D is P 
(h, k) then CD us chord of contact of P, hence  

 yk = 2(x + h) 2 ,1
2

C
y x C P

      
 

 

42. Answer (A, D) 

 P(H) = P, P(T) = 1 – P 

 A wins it A throws a Tail before B tones a Head 
P(A) = P (T or HIT or HTHTT or ….)  

 
 

1 1 5 1

1 1 2 2

P
P

P P

 
   

 
 

43. Answer (B, C) 

  

  Point R is (acos, bsin) so locus of R is the 

ellipse 
2 2

2 2
1

x y

a b
  (b > a) 

  be = a  
2

2
1

a a
e

b b
    

 2 2 1
2

2
a b e     

 If incentre is (h, k), then cos
2 1

a
h

 
  

 
, then 

cos
2 1

a
h

 
  

 
 and K = sin 

  

 So locus of incentre will be an ellipse having 

eccentricity = 
2

1
1

2 1

 
  

 
= 2 2 2  
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 Similarly locus of centroid is also an ellipse having 

eccentricity
1

2
 

44. Answer (A, B) 

 Point P(1,1) lie on the line x + 2y = 3 

 So let suppose slope of line L will be then 
equation of line L be y – 1 = m(x – 1) …(i) & point 
P will be (1, 1) 

 Then point Q will be the point of intersection of 
line L & the gives line x + 2y = 1  

 y – 1 = m(1 – 2y – 1)  

 y – 1 = m(–2y) 

 2my + y = 1 

 
1

& 1 2
2 1

y x y
m

  


 

 

2
1

2 1
2 1 2

2 1

x
m

m
x

m

 


 




 

 
2 1

2 1

m
x

m





 

 So point Q will be 
2 1 1

,
2 1 2 1

m

m m

 
   

 

 A line from P which is   to given line as follow  

  1
1 1y x

m
     

 my – m = –x + 1 

 my = –x + m + 1 

 
1 1x m

y
m m

 
   

 Similarly equation of line which is passes through 

point Q &   to gives line 1 L   2 1 1
1 ,

2 1 2 1

m

m m

 
   

 

slope is 
1

m
  

 
1 1 2 1

2 1 2 1

m
y x

m m m

       
 

 
     2 1 1 2 1 2 11

2 1 2 1

m y m x m

m m m

     
     

 

      2 1 2 1 2 1m m y m m x m        

   2 1 2 1 3 1m m y m x m       

 
 

1 3 1

2 1

m
y x

m m m

      
 

 A parallelogram is formed 

  

 Area of parallelogram 

 
   1 2 1 2

1 2

C C d d
A

m m

 



 

 

   
3 1 1

3 1
2 1

1 1
2

m m
m m m

A

m

  
    

    
 

 

    
 

3 1 1 2 1
2

2 1

2

2

m m m

m m
A

m

m

    
   


 

 
   

  

23 1 2 3 1
4

2 1 2

m m m
A

m m

    
 
  
 

 

 
  

23 1 2 3 1
4

2 1 2

m m m
A

m m

    
  

   
 

 
 

  

22 1
4

2 1 2

m

m m

 
 
  
 

 

 
 2

2

1
8

2 3 2

m
A

m m

 
 
  
 

 

 

     2 2

0

2 3 2 2 1 4 3 0

dA

dm

m m m m m



     
 

3 2 3 24 6 4 4 3 4 3 0m m m m m m              

 
2

2

3 8 3 0

3 9 3 0

m m

m m m

   

    
 

 m = –3, m = 1/3 

 –3(m + 3) + 1(m + 3) = 0 

 For both value of m there are same Area = 
16

5
 

45. Answer (02) 

 Let nx = t 
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1 1

1

1

1 tan

sin
n

n

n

t
A dt

n t







   

 

1 1

1
1

2 1

0

tan

sin

lim lim z
n

n z

t
dt

t

n A
Z







 



 

 
 

1

20 1

1
tan

11
lim .

1 1sin
1

z

z

z
z



 

 
  
  
  

 

 = 
1

2
 

46. Answer (04) 

  

 Function f(x) is discontinuous at x = 0 and non-
differentiable at x = 0, 1, 2 and 3 

47. Answer (13) 

  

 Let AD = l 

 
1

.20 .sin45
2

l    

 5 2l   

 IN ABC 

 
sin15 sin30

CD l


 
 

 
3 1 5 2

1/ 22 2
CD

 
    

 
 

  5 3 1CD    

 So 
20BD CD

CD CD


  

 
4

1
3 1

 


 

 
 2 3 1 1

2 3 1

  

 
 

48. Answer (02) 

     22 43f x g x x x    

  
1 2

4

0

1
 and g

5 3

x
M x dx x    

    
0

'
x

x xx g y dy e e     

    " 0x xx g x e e x R        

 So n = 0 

49. Answer (07) 

 
        

3 3 3x y x

x z x y y z y x z x z y
 

     
 

 
    

    
x y z x y y z z z

x y z
x y y z z x

    
   

  
 

  Total number of possible values = 7 

50. Answer (07) 

 Let a = l + f, where 0 < f < 1 and I  N  

    
 

0 0

aa

x dx d dx   

 
1 2 3 2

0 1 2

0. 1 2 ....
2

I f

I

I
dx dx dx I dx



         

   
2

1 2 3.... 1
2

I
I If        

 
  21

2 2

I I I
If


    

 
1

2
f   

 Hence a = 1.5, 2.5 and 3.5  

  [N] = 7  

51. Answer (D) 

52. Answer (C) 

 Solution for Q51 & Q52 

 
1

2 . . .
2

a x y y z z x      …(i) 
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3 1

. . .
2 2

a x x y z x     …(ii) 

 
7 3

. . .
4 4

a y x y y z     …(iii) 

 From (i), (ii) and (iii),  

 
3 1

. , . 0 and .
4 4

x y y z z x     

 So, 
1 3 1

,  and 
4 4 4

a x y z b y z c y         

53. Answer (B) 

54. Answer (B) 

 Solution for Q53 & Q54 

  

  

  

  

  

  

 

   
 


