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PAPER-1  

PART-I : MATHEMATICS 

Q.No. 1 2 3 4 5 6 7 8 9 10 

Ans. AC AC BC AC AC BCD D C E A 

Q.No. 11 12 13 14 15 16 17 18   

Ans. C C A C D A B A   

PART-II : PHYSICS 

Q.No. 19 20 21 22 23 24 25 26 27 28 

Ans. BD BD CD ABD ABC ACD A A C C 

Q.No. 29 30 31 32 33 34 35 36   

Ans. D B A C C A B C   

PART-III : CHEMISTRY 

Q.No. 37 38 39 40 41 42 43 44 45 46 

Ans. AB ABC BCD A ABC ACD C C C C 

Q.No. 47 48 49 50 51 52 53 54   

Ans. A B C B B D B C   

PAPER-2 

PART-I : MATHEMATICS 

Q.No. 1 2 3 4 5 6 7 8 9 10 

Ans. 02.00 02.00 17.10 07.00 53.00 44.00 13.10 03.25 18.00 05.00 

Q.No. 11 12 13 14 15 16 17 18   

Ans. 12.25 53.00 ABC AB AB AB AC BC   

PART-II : PHYSICS 

Q.No. 19 20 21 22 23 24 25 26 27 28 

Ans. 04.00 08.00 
0067 or 
00.66 

03.00 25.00 01.41 04.00 02.00 15.00 12.50 

Q.No. 29 30 31 32 33 34 35 36   

Ans. 00.50 30.00 ACD AD AB BD ABC ABD   

PART-III : CHEMISTRY 

Q.No. 37 38 39 40 41 42 43 44 45 46 

Ans. 05.00 12.00 05.00 02.00 05.00 27.00 05.00 04.00 06.00 04.00 

Q.No. 47 48 49 50 51 52 53 54   

Ans. 01.00 03.00 ABC AB ABC ABC BC AD   
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TEXT SOLUTIONS (TS)  
 

PAPER-1 
 

PART-I: MATHEMATICS  
 

 

1.  I
1
 = 

       
2 3 4

t 6 4 t 6 4 t 6 4 6 4

0 2 3

e sin at cos at dt e sin at cos at dt e sin at cos at dt sin at cos at dt
   

  

         

       
2 3 4

t 6 4 t 6 4 t 6 4 6 4

0 2 3

e sin at cos at dt e sin at cos at dt e sin at cos at dt sin at cos at dt
   

  

         
 

 = (1 + e + e2 + 

e3)  t 6 4

0

e sin at cos at dt


  

 
I

I

1

2

  = 1 + e + e2  + e3 =  
4e – 1

e – 1




 

 

2. 93xx....xxx 87321    
 

 0x,6x,......6x,6x,0x 87321    

 57xx.....xxx 87321     

 No. of ways Øep;ksa dh la[;k  7
64c  

3. 
 

  

4 4

n

n n 1
T

n n 1 n n 1

 


   
  

 

 

 4 4
nT n 1 n      

   

 4
1T 2 1 

    

 
 

 44
2T 3 2 

    

 
 

 
4 4

n

4
n

T n 1 n

S n 1 1

  

  
    

  

 

4.  (1 + x)
15

 = C
0
 + C

1
x + .........+ C

15
x

15
 

 Divide by x & then differentiating both side

  

 

15(1 x)

x


  

 = 
0C

x
 + C

1
 + C

2
x + C

3
x

2
 + .......+ C

15
x

14
 

 
1

x
.15(1 + x)

14
 – 

15

2

(1 x)

x


  

 = –
0

2

C

x
 + C

2
 + .....+ 14 C

15
x

13
 

 Put x = 1 then C
2
 + 2C

3
 + .........+ 14C

15
  

 = 15.2
14

 – 2
15

 + 1 = 13.2
14 

+ 1 

 

5. x
2
 – bx + c = 0 

 

     

  +  = b 

   b is an odd positive integer and , are 

prime one of then must be 2 

  = c   

 Let  = 2 

  + 2 = b  and 2()  

 = c   4 – 2b + c = 0   .......(i)   

  b + c = 35   .......(ii) 

 from (i) and (ii)    c = 22, b = 13  

  f(x) = x
2
 – 13x + 22 

  f(1) = 10  

  f(–1) = 36 

  fmin

13

2

 
 
 

= 
81

–
4

 
 
 

 

7.  

  

 
dy

dx
 = 8x3 – 2x. 

dy

dx
  

  = 0      

   

  (4x2 – 1) x = 0 

  x = – 
1

2
, 0, 

1

2
   

     

 Required area vHkh"V {ks=kQy   

 =  
1/ 2

4 2

0

–2 (2x – x ) dx  = 
7

120
 

8. Let (ekuk) 
x55 t  

   
x5 x5 . n 5 . 5 . n 5 dx dt   

       = 
t

2

5 dt

( n 5) 
 =  

t

3

5
C

( n 5)



 = 

x55

3

5

( n 5)
  + C 

 

9. 3 + 
1

4
 (3+d) + 

2

1

4
 (3+2d) + ..........+  = 8

  

 S =  3 +  (3+d) +  (3+2d) + ........+  ….(i)

   

 
1

4
 S =  

3

4
 + 

2

1

4
  (3 + d) + .......

   
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 (i) – (ii) we get  ls  

 
3

4
 S = 3 + 

1

4
 d + 

2

1

4
 d + .......... 


3

4
S = 3 +

1
d

4
1

1
4



   


3

4
S = 3 +  

d

3
 ;  

 S =  
12

3
 + 

4

9
 d = 8  = 4 + 

4

9
 d = 8  

4

9
 d  

= 4  d = 9   Ans  

 

10. Let , ,  be the roots of x3 – Ax2 + Bx – C 

= 0   ...(1) 

 the roots of 3x3 + Px2 + Qx – 37 = 0 will be 

( + 1), ( + 1), ( + 1) 

    ( + 1) ( + 1) ( + 1) = 
37

3
   

   ( +  +  + 1) ( + 1) = 
37

3
 

    +  +  +  +  +  +  + 1 

 = 
37

3
   C + B + A = 

37

3
 

 [using (1)].  

 

gy- ekuk lehdj.k x3 – Ax2 + Bx – C = 0 ds ewy 

, , gSA    ...(1) 

 rks lehdj.k 3x3 + Px2 + Qx – 37 = 0ds ewy 

( + 1), ( + 1) o ( + 1) gksxasA 

   ( + 1) ( + 1) ( + 1) = 
37

3
   

   ( +  +  + 1) ( + 1) = 
37

3
 

  +  +  +  +  +  +  + 1  

 = 
37

3
  C + B + A = 

37

3
  [lehdj.k 

(1) ds ç;ksx ls] 

 

11.  
n

2 n 2 n

r r 1

r 1

f(x) (r 1) C r C




      

 =      2 n 2 n 2 n 2 n 2 n 2 n 2 n 2 n

1 0 2 1 3 2 n n 12 C 1 C 3 C 2 C 4 C 3 C ............(n 1) C n C


        
 

     2 n 2 n 2 n 2 n 2 n 2 n 2 n 2 n

1 0 2 1 3 2 n n 12 C 1 C 3 C 2 C 4 C 3 C ............(n 1) C n C


       
  

 
2 n

n(n 1) C 1    

 
2n 2n   

 

12. If 1 be unit digit then total no. of number is 

3! = 6 

 Similarly so on if 3, 5, or 7 be unit digit 

number 

 then total no. of no. is 3! = 6  

 Hence sum of all unit digit no. is = 6× 

(1+3+5+7) = 6× 16 = 96 

 Hence total sum is  

 = 96 × 103 + 96 × 102 + 96 × 101 + 96 × 100 

 = 96000 + 9600 + 960 + 96 = 106656  = 16 

× 1111 × 3! 

gy- ;fn bdkbZ dk vad 1 gks] rks dqy la[;kvksa dh 

la[;k = 3! = 6 

 blh izdkj ;fn 3, 5 ;k 7 bdkbZ vad gks] rks dqy 

la[;kvksa dh la[;k = 3! = 6  

 vr% lHkh bdkbZ vadksa dh la[;kvksa dk ;ksx = 6× 

(1+3+5+7) = 6× 16 = 96 

 vr% dqy ;ksx  = 96 × 103 + 96 × 102 + 96 × 

101 + 96 × 100 

 = 96000 + 9600 + 960 + 96 

 = 106656  = 16 × 1111 × 3! 
 

13.  = 

1 1 1

1 2 3

1 2 

 =  –3; 
x
 = 

6 1 1

10 2 3

µ 2 

  

  = 2 + µ – 16 

 
y
 =  

1 6 1

1 10 3

1 µ 

 = 4 – 2µ + 8   

 ; 
z
 =  

1 1 6

1 2 10

1 2 µ

= (µ – 10) 

 (i) For unique solution  0    3 

 (ii) For infinite no. of solution  = 0, 
x
 = 0, 

 
y
 = 0, 

z
 = 0. 

   = 3, µ = 10 

 (iii) For no. solution  = 0, & at least are of 

 
x
,

y
, 

z
 is non-zero. 

   = 3, µ  10  

gy-  = 

1 1 1

1 2 3

1 2 

 =  –3  ;  

 
x
  = 

6 1 1

10 2 3

µ 2 

 = 2 + µ – 16 
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 
y
 =  

1 6 1

1 10 3

1 µ 

 = 4 – 2µ + 8  ;  

 
z
  =  

1 1 6

1 2 10

1 2 µ

= (µ – 10) 

 (i) vf}rh; gy ds fy,  0    3 

 (ii) vuUr gyksa dh la[;k ds fy,  = 0, 
x
 = 0, 

 
y
 = 0, 

z
 = 0. 

   = 3, µ = 10 

 (iii) gyksa dh la[;k ds fy,  = 0, rFkk 
x
,

y
, 

z
 

 es ls de ls de ,d v'kwU; gS 

   = 3, µ  10  

14.      





xxx3x3xx e4e8e

dx
2

e4e8e

dx
)x(M

  

  







 dt

4t8t

2t
dx

4e8e

)2e(e
)x(M

24

2

x2x4

x2x

=  






dt
4)t2t(

t21
21

2

= c
2

t

2
t

tan
2

1 1 




















  

 c
2

e2e
tan

2

1
)2(lnM

2ln2ln
1 













 



  = 

c
2

3
tan

2

1 1 






   

 c
2

3
tan

2

1
)1(lnM 1 








   

 

15.  A
–1

B
2 
+ AB = 0   

 AA
–1

B
2
 + A

2
B = 0 

 B
2
 + A

2
B = 0 

 B.B.B
–1

 + A2.B.B
–1

 = 0 

 B + A
2
 = 0  ......(1) 

 |A
6
 – 2A

4
B + A

2
B

2
|  

 = |A
6
 – 2A

4 
.(–A

2
) + A

2
.(–A

2
) 

   =  |4A
6
| = 4

3
 .|A|

6
  

 = 2
6
5

6 
= 10

6
 

 

16. A
2
. |A

2
| – adj(adjB) { B + A

2
 = 0 

 = A
2
.|A|

2
 – |B|

3–2
.B B = –A

2
 

 = 25A
2
 – |B|.B |B| = |–A

2
| 

 = 25A
2
 + 25(–A

2
) = (–1)

3
 |A

2
| 

 = 0 = – 25] 

 

Sol. (17 to 18)  

 
x

0

f (x) x 2x f(t)dt     

 
f(x) x

x


 = 

x

0

2 f(t)dt  D. w. r. to x 

 
2

x f '(x) f(x)

x


  = 2  f(x)

 f '(x)  = 
22x 1

f(x)
x

 
 
 

 

 
f '(x)

dx
f(x)

 
1

2x dx
x

 
 

 
 

 

 ln  f(x) =  2x lnx c   

 
2xf(x)

ke
x

  

 
2xf(x) kxe   f(1) e k 1    

 
2xf(x) xe     

   odd function & always increasing 

 function 

 fo"ke Qyu rFkk lnSo o/kZeku Qyu  

 
1

0
f (x) dx    

1 2x

0
xe dx  

 Let 2x t   2dx=dt 

 
1 t

0

e
dt

2
  =    

1
(e 1)

2
   

-------------------------------------------------------------- 
 

PART-II: PHYSICS  

 
19.  

  
 B

AB
 = B

BC
 = B

CD
 = B

DE
 = B

EA
   

 1

2

i 1

i 4
  Because from V = R 

 from above results B
ABCDE

 = – B
AE

  

 So B
centre

  = 0 

 B
AB

 = B
BC

 = B
CD

 = B
DE

 = B
EA

   

 1

2

i 1

i 4
   D;ksafd V = R 

 mijksDr ifj.kkeksa ls B
ABCDE

 = – B
AE

   

 So B
centre

  = 0 
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20. acceleration of each plate will be   

 
m

F
=

mA2

q

0

2


  

  arel = 
mA

q

0

2


 Vrel = relrelSq2   

 = )xx(
mA

q
2 0

0

2

















  

 Vrel = urel + arel t = 0 + 














 mA

q

0

2

t  Vrel  t  

 C = 
x

A0  
dt

dc
 = – 

2
0

x

A
 









dt

dx
 = – 







 
2

0

x

A
 

(– vrel)  
2x

t
 

 

21 For cylinder ;   

 csyu ds fy, 

 B = 0

2

ir

2 R




 ;  r < a 

 = 0 i

2 r




  ; r > a 

 We can consider the given cylinder as a 

combination of two cylinders. One of radius 

'R' carrying current  in one direction and 

other of radius 
R

2
 carrying current 

3


 in 

both directions. 

 ge fn;s x;s csyu dks nks csyuksa dk la;kstu eku 

ldrs gSA ,d 'R' f=kT;k dk gS ftlls  /kkjk 

izokfgr gS o nwljk  f=kT;k 
R

2
dk gS ftlls 

3


 

/kkjk nksuksa fn'kkvksa esa izokfgr gSA  

 At point A : (fcUnq  A  ij ) 

 B = 0 ( / 3)

2 (R / 2)

 


+ 0 = 0

3 R

 


  

 At point B :  (fcUnq  B ij) 

 B = 0

2

4 /3 R

2 2R

    
       

+ 0  = 0

3 R

 


 

 

22.     (i) Let Potential at point A is zero. Then at 

point B and C it will be (because current 

through the circuit is zero).    

 VB – VA = ( – 0) 

  Charge on capacitor = C( – 0) = C 

 Now S2 is closed and S1 is open. (p.d. 

across capacitor and charge on it will not 

change suddenly) 

 Potential at A is zero so at D it is – 2.   

  

   current through the capacitor  

 = 
( 2 )

R

   
 = 

3

R


 (B to D) 

 (ii)  after a long time, i = 0   

  

 VB – VA = VD – VA = – 2   

          

  Q = C (–2) = –2C 

 (iii) The charge on the lower plate (which is 

connected to the battery) changes from –C 

to 2C. 

  this charge will come form the battery,  

 charge flown from that cell is 3C 

downward. 

 

23. 
xx
 = 

2 2 2 2
a a a a

m m m m
2 2 2 2

       
         

       
  

 = ma2
  

 
 

yy
 =  

2 2 2 2
a a a a

m m m m
2 2 2 2

       
         

       
 

 = ma2
 
  

  

m m

mm

z

A
y

x

a

A'

 

 
AA'

 =  

2 2
a a

m m 0 0
2 2

   
     

   
 = ma2

 
 

 
zz
 = 

2
a

m 4
2

  
      

 = 2ma2
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24. (1) In arrangement–1, water of weight Vg 

gas come out, but the buoyancy force is 

also equal to the weight of displaced liquid. 

So, reading of weighing machine is W. 

 (2) In arrangement–2, weight of the ball mg 

is added, but water of weight 
w
Vg is 

removed so reading of weighing machine is 

W + mg – Vg. 

 (1) foU;kl–1 esa] Vg Hkkj dk ty ckgj vk,xk] 

fdUrq mRIykou cy] foLFkkfir nzo ds Hkkj ds 

rqY; gksxkA vr% Hkkj rqyk dk ikB;kad W gSA 

 (2) foU;kl–2 esa] xsan dk Hkkj mg  tqM+ tk,xk] 

fdUrq ty Hkkj 
w
Vg gVk;k x;k gS] vr% Hkkj 

rqyk dk ikB~;kad W + mg – Vg  gksxkA   

 

25. o
1

i ˆB (–k)
4 R







 

 o
2

i ˆB (–i)
4 R







 

 o
3

i ˆB (–i)
4R





 

 net 1 2 3B B B B  
   

 

 

26.  

 

 wire(1)

i 

d

3i 

wire(2)

x

 

 
x2

iµo


 = 

)xd(2

)i3(µo


 

 3x = d + x   x = 
2

d
 

 

27. Q = 3 CV 

 QF = (kC + 2C) V
1
 

 Qi = Qf 

 3CV (kC + 2C) V
1
 

 
)2k(

V3
V1


    

 

28. When switch is opened, the circuit is as 

following 

 since the capacitors are in series plates b 

and c will have equal and opposite charges 

Xa  b c   d

 

  qb + qc = 0 ; also charge on each 

capacitor = 18C  

 when switch is closed, the circuit is as 

following  

 In steady state, the current in the 

resistances is 1 amp. Potential difference 

across 3F  

 

 

 = potential difference across 3 = 3 volt. 

 Similarly p.d. across 6 F is 6 volt  

   charge on plate b = – 9 C  

 and charge on plate c = + 36 C 

   charge on plates b and c = +36 – 9 

= +27 C. 

 The change in charges on plates b and c 

goes through wire from Y to X. 

  and q  = 27C     

 tc fLop dks [kksyk tkrk gS] rks ifjiFk 

fp=kkuqlkj gSA 

 D;ksfd la/kkfj=k Js.khØe esa gSA IysV b o c ij 

cjkcj o foifjr vkos'k gksxkA  

Xa  b c   d

 

   qb + qc = 0;  izR;sd la/kkfj=k ij vkos'k  

 = 18C gSA  

 tc fLop dks cUn fd;k tkrk gSA ifjiFk 

fp=kkuqlkj gSA  

 LFkk;h voLFkk esa izfrjks/k esa /kkjk 1 ,Eih;j gSA  

 3F ds vuqfn'k foHkokUrj = 3 ds vuqfn'k 

foHkokUrj = 3 oksYV 

 blh izdkj 6 F ds vuqfn'k foHkokUrj 6 oksYV gSA 
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  b IysV ij vkos'k = – 9 C  

 rFkk c IysV ij vkos'k = + 36 C 

  IysV b rFkk c ij vkos'k = +36 – 9 = +27 

C. 

 IysV b rFkk c ij vkos'kksa esa vUrj rkj Y ls X esa 

tkrk gSA  

 vkSj  q  = 27C  

  

29.  

  

 Mass of cone M1 =  21
(2R ) 4R

3

 
 

 
 

 'kadq dk nzO;eku M1 =  21
(2R ) 4R

3

 
 

 
  

 mass of sphere M2 

 xksys dk nzO;eku M2 

 = 12 34
R

3

 
 

 
 = 16 (R

3
) 

 y1 = ycom(Cone) =  
H

4
 = 

4R

4
 = R 

 y2 = ycom (sphere) = 4R + R = 5R 

 ycom(toy) = 1 1 2 2

1 2

M y M y

M M




 

  = 
316 R

3


  (R) + 16 (R

3
) 5R 

  = 16 R
3
    

  

3

3

R
16 R 5R

3

1
16 R 1

3

 
  

 

 
  

 

 = 4R 

 

30. 60 cm of mercury column   

 60 cm ikjs ds LrEHk ds cjkcjA  

  

31. FBD of cylinder at the instant when it is 
about to topple, 

 csyu dk FBD tc csyu iyVus okyk gSA 

 

mg 

N = mg 

f 

 

 f = m
2
 × 

R

2
 

 Applying condition of toppling about centre 
of mass of cylinder. 

 csyu ds COM ds ifjr% iyVu dh 'krZ yxkus 

ij 

 m
2
 
R R R

mg
2 2 4
    

 
g

R
    

 

32. 0
1

(i / 2) 3
B

2R 4

 
  
 

 

 
 

i/2 
i 

i/2 

 

 0
1

3 i
B

16R


  

 0 0
2

(i / 2) i1
B

2R 4 16R

  
   
 

 

 0
net 1 2

i
B B – B

8R


   

 

33. 0E,
R

i
B

2

0 



   

 

34. 














r

R2
1n

R4

i
B 0   

 

35. 
2ML

4
  

 

36. 23
MR

4
  

 

-------------------------------------------------------------- 
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PART-III: CHEMISTRY 

 

39. According to KP = 
)g(PCl

)g(Cl)g(PCl

5

23

P

PP 
 

 = 
.eq)g(PCl

.eq)g(Cl.eq)g(PCl

)n(V

)n()n(

5

23




 

 And on adding inert gas at constant 

pressure effect on equilibrium will be 

similar to as if volume of container has 

been increased.  

gy. KP = 
)g(PCl

)g(Cl)g(PCl

5

23

P

PP 
 

 = 
.eq)g(PCl

.eq)g(Cl.eq)g(PCl

)n(V

)n()n(

5

23




 ds vuqlkj 

rFkk fu;r nkc ij vfØ; xSl feykus ij rFkk 

ik=k dk vk;ru c<+kus ij] nksuks ifjfLFkr;ksa esa 

lkE; ij izHkko leku gksxkA  

 

41. (A)  SOCl2 H2, Pd / BaSO4 CH3–CH2–C– 
 

O 

OH H CH3–CH2–C– 

O 

H CH3–CH2–C– 

O 
 

 

 SOCl2 H2, Pd / BaSO4 CH3–CH2–C– 
 

O 

OH H CH3–CH2–C– 

O 

H CH3–CH2–C– 

O 
 

 

 SOCl2 H2, Pd / BaSO4 CH3–CH2–C– 
 

O 

OH H CH3–CH2–C– 

O 

H CH3–CH2–C– 

O 
 

(B) 
 ROH / H+ DIBAL-H 

OR CH3–CH2–C– 
 

O 

OH H CH3–CH2–C– 

O 

CH3–CH2–C–

ROR 
O 

 

 ROH / H+ DIBAL-H 
OR CH3–CH2–C– 

 
O 

OH H CH3–CH2–C– 

O 

CH3–CH2–C–

ROR 
O 

 

 ROH / H+ DIBAL-H 
OR CH3–CH2–C– 

 
O 

OH H CH3–CH2–C– 

O 

CH3–CH2–C–

ROR 
O 

 

(C)  CH3–CH2–C– 
 

O 

OH H CH3–CH2–C– 

O 

LiAlH4 Cu / 300°C 

OH 

CH3–CH2–CH2 

 

 CH3–CH2–C– 
 

O 

OH H CH3–CH2–C– 

O 

LiAlH4 Cu / 300°C 

OH 

CH3–CH2–CH2 

 

 CH3–CH2–C– 
 

O 

OH H CH3–CH2–C– 

O 

LiAlH4 Cu / 300°C 

OH 

CH3–CH2–CH2  

(D)  CH3–CH2–C– 
 

O 

OH Red P + HI 
CH3–CH2–CH3 

 

 CH3–CH2–C– 
 

O 

OH Red P + HI 
CH3–CH2–CH3 

 

 CH3–CH2–C– 
 

O 

OH yky P + HI CH3–CH2–CH3 

 

 CH3–CH2–C– 
 

O 

OH yky P + HI CH3–CH2–CH3 

 

 

42. (A) 
 
CH3–CH 

O–CH3 

O–CH3 
  

OH3  

 (C) CH3–CH2–CH2–CN 2

2

(1)SnCl /HCl

(2)H O
  

  

 (D)  CH3–CH2–C–O–CH3 

O 

  
OH3  

 

 

44. For reaction n < 0 so high pressure is 

 favoured for forward reaction.  

 Reaction is endothermic so high 

 temperature favours forward reaction.  

gy. vfHkfØ;k ds fy, n < 0 vr% mPp nkc vxz 

 vfHkfØ;k ds fy, vuqdwy gksrk gSA  

 vfHkfØ;k Å"ek'kks"kh gS vr% mPp rki vxz 

 vfHkfØ;k ds fy, vuqdwy gksrk gSA   
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46. Cl2 + 
(Hot &Conc)

NaOH   NaCl + NaClO3 + H2O  

 

47. KP = KC (RT)
ng

 

 log
C

P

K

K
= ng log RT  

 log
C

P

K

K
= – ng log RT = 0 

 ng = 3 

 3
2

n
1     

  2
2

n
   

  n = 4 

48. 

 O O 

 
2

H

H O



  

 

C—OH 

O OH 

 

 

49. KMnO4/H
  will not oxidise 3° alcohol. 2° 

 alcohol will be oxidized to Ketone.  

 KMnO4/H
 , 3° ,Ydksgy dks vkWDlhd`r ugha 

 djsxkA 2° ,Ydksgy dhVksu dks vkWDlhd`r djsxkA   

50. Amide reduced into amine by LiAlH4. 

 LiAlH4 }kjk ,ekbM dk vip;u ,sehu esa gksrk 

 gSA 

53. (53 to 54)  

   

 

PAPER-2 

 

PART-I: MATHEMATICS 
 

 

1. x2 + (a – b) x + (1 – a – b) = 0    

  D > 0  

  (a – b)2 – 4 × 1 × (1 – a – b) > 0 

   a2 + b2 – 2ab – 4 + 4a + 4b > 0  

  b2 + 2b (2 – a) + (a2 + 4a – 4) > 0 

  4(2 – a)2 – 4 × 1 × (a2 + 4a – 4) < 0 

  4 + a2 – 4a – a2 – 4a + 4 < 0 

   8a – 8 > 0  

   a > 1 

 

2. = 














10

1r
)1r2)(1r2(r

1r21r2
   

 





10

1r
)1r2)(1r2(

1
4

 
















































 


21

1

19

1
.........

5

1

3

1

3

1
12

1r2

1

1r2

1

2

4
10

1r

 

 









21

1
12

21

40
  

 

3. (1 + 2x)6 (1 – x)7  

 = (1 + 6C
1
 (2x) + 6C

2
 (2x)2 + 6C

3
 (2x)3 + 6C

4
 

(2x)4 + 6C
5
 (2x)5 + (2x)6) (1 – x)7.  

 = (1 + 12x + 60x2 + 160 x3 + 240x4 + 192 x5 

+ 64 x6) (1 – x)7 

 = 1 × coeff of x5 + 12 x coeff. of  x4 + 60 × 

coeff of x3 + 160 × coeff of x2 +  

 240 × coeff of x + 192 × constant term. 
 = 1 × x5 dk xq.kkad + 12 (x4 dk xq.kkad) + 60 

(x3 dk xq.kkad) + 160 (x2 dk xq.kkad) 

 + 240 (x2 dk xq.kkad) + 192 × vpj in 

 = 1 × (–1)5 . 7C
5
 +12 x 7C

4
 – 60 × 7C

3
 + 160 × 

7C
2
 – 240 × 7C

1 
+ 192 × 1  

 = –21+420–2100+3360–1680+192 = 171 
 

4. Let x
2
 + bx + c = 0  

  
2
 + b + c = 0 and 

2
 + b + c = 0  

 hence  – 2 = 


1
 and  – 2 =



1
    

 
2
 – 2 – 1 = 0  ......... (1) 

 
2
 – 2 – 1 = 0  ........ (2) 

 (1) and (2)  ,  are the roots of x
2
 – 2x – 

1 = 0 

 comparing this with x
2
 + bx + c = 0,   

 b = – 2 and c = – 1 

b
2
 + c

2
 + bc = 4 + 1 + 2  

gy-  ekuk x
2
 + bx + c = 0  

2
 + b + c = 0 vkSj 


2
 + b + c = 0 

 vr%  – 2 = 


1
 and  – 2 =



1
  

 
2
 – 2 – 1 = 0 ......... (1) 

 
2
 – 2 – 1 = 0 ........ (2) 

 (1) vkSj (2) ls  ,  lehdj.k x
2
 – 2x – 1 = 0 

ds ewy gSA  

 rqyuk djus ij x
2
 + bx + c = 0,    

 b = – 2 vkSj c = – 1 
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b
2
 + c

2
 + bc = 4 + 1 + 2  

 

5. If P
3
 sits on C

1 

 
;fn P

3
 dqlhZ C

1 
ij cSBrk gSA 

 

 4! 
1 1 1 1

1– –
1! 2! 3! 4!

 
  

 
 

 = 4.3 – 4 +1  = 9   

     

 If P
3
 does not sit on C

1 

 
;fn P

3
 dqlhZ C

1 
ij cSBrk gSA   

  

 = 5! 
1 1 1 1 1

1– – –
1! 2! 3! 4! 5!

 
  

 
= 44 

 total number of ways = 44 + 9 = 53 

 

1 1

2 2 1

3 3 2

4 4

5 5

6 6

7 7

P C

P C P

P C P

P C

P C

P C

P C






 






  

 

6. for A
–1

 exists |A|   0 

 Case – I : Exactly one element is zero   

 
5
C3 x 4 = 240 

 Case – II : No element is zero 

 A = 
a b

c d
 

 |A| = ad – bc = 0  ad = bc = 6   8  

  ad = bc = 12 8    

   
5
C4 x 4  – 16 = 120 – 16 = 104 

 Total = 344 

gy- A
–1

 fo|eku gksxs ds fy, |A|   0 

 fLFkfr – I : Bhd ,d vko;o 'kwU; gSA  

 
5
C3 x 4 = 240 

 fLFkfr – II : dksbZ vo;o 'kwU; ugh gSA  

 A = 
a b

c d
 

 |A| = ad – bc = 0  ad = bc = 6   8  

  ad = bc = 12 8    

   
5
C4 x 4  – 16 = 120 – 16  

 = 104 

 dqy = 344 

 

7. 4 4sin x cos x dx   =  
1

16
 

4sin 2x dx = 
1

16

2
1 cos4x

2

 
 
 
  dx  

 = 
1

64
 21 cos 4x 2cos4x dx   

 = 
1

64
 dx – 

1

32  

 
cos4x dx  + 

1

64

1 cos8x

2

 
 
 
  dx 

 = 
x

64
– 

sin4x

128
+

1

64
×

x

2
+

1

128

sin8x

8
 + C  

 = 
3

128
 x – 

1

128
 sin 4x + 

sin8x

128 8
  + C 

 = 
1

128

sin8x
3x sin4x

8

 
  

 
 + C  

 

 

8.  


 dx

16)15x8x()7x8x(

8x2
22

I  

 put x
2
 – 8x = t j[kus ij 

  


16)15t()7t(

dt
I

 

     
 


2)11t(

dt
 

     c
11t

1



      c

11x8x

1
2




   

 

 

9. x2 + 2x – 4ky + 3 = 0 

   

 2x + 2 – 4k 
dy

dx
 = 0  

 put x = 3, 
dy

dx
 = – 2 

 6 + 2 + 8k = 0 
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 k = – 1 

 y = – 
1

4
 (x2 + 2x + 3) 

 Tangent is 4x + 2y – 3 = 0 

 Area = 

3

2

1

3 4x 1
(x 2x 3) dx

2 4


    
       

    
    

 = 
16

3
 

gy- x2 + 2x – 4ky + 3 = 0 

   

 2x + 2 – 4k 
dy

dx
 = 0   

 x = 3 j[kus ij]   

 
dy

dx
 = – 2 

 6 + 2 + 8k = 0 

 k = – 1 

 y = – 
1

4
 (x2 + 2x + 3) 

 Li'kZ js[kk 4x + 2y – 3 = 0 

 {ks=kQy   

 = 
3

2

1

3 4x 1
(x 2x 3) dx

2 4


    
       

    
    

 = 
16

3
 

10. 

2n

2n
r 1

n 3 9r
lim

3 n n


 
 

 
     

 

2n

2n
r 1

n 9 3r
lim . 1

3 nn


 
 

 
  

 

2n

n
r 1

3 3r
lim 1

n n


 
 

 
  

  
1

2

0

3 (1 3x) dx  

  
3 3(1 3x)

3


1

0
.3

 
 
 

 

  
64 1

21
3 3

   

 

11. 




3

3

1

1

dx
x

xtan
I …. (1) 

 t

1
x   

 
2t

dt
dx   

  














3

1

3

2

1

t

dt

t

1

t

1
tan

I 







2t

dt
–  

 













3

1

3

1

dt
t

t

1
tan

I  

 
 






3

3

1

1

dt
t

tcot
I …. (2) 

 
 



3

3

1

11

dx
x

xcot)x(tan
2 I  

 




3

3

1
x

dx

2
2 I  

 9n
4




I  

 81n
8




I  

 

12. First series is {1, 4, 7, 10, 13,……..} 

 Second series is {2, 7, 12, 17, …….} 

 Third series is {3, 10, 17, 24, ………} 

 See the least number in the third series 

which leaves remainder 1 on dividing by 3 

and leaves remainder 2 on dividing by 5. 

  52 is the least number of third series 

which leaves remainder 1 on dividing by 3 

and leaves remainder 2 on dividing by 5 

 Now, A = 52 

 D is L.C. M. of (3, 5, 7) = 105 

  A + D = 52 + 105 = 157 

gy- izFke Js.kh {1, 4, 7, 10, 13,……..} 

 nqljh Js.kh {2, 7, 12, 17, …….} 

 rhljh Js.kh {3, 10, 17, 24, ………} 

 rhljh Js.kh esa U;wure la[;k 52 gS ftldks 3 ls 

foHkkftr djus ij 'ks"kQy 1 rFkk 5 ls foHkkftr 

djus ij 'ks"kQy 2 jgrk gSA 

  vc, A = 52 

  (3, 5, 7)  dk y- l- i- D gS = 105 
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  A + D = 52 + 105 = 157 

 

13. (101)
100

 - 1 = (100 + 1)
100

 - 1  

 = 
100

C0(100)
100

 + 
100

C1(100)
99

 + ….. + 
100

C99 

100 + 
100

C100 - 1 

 = 
100

C0(100)
100

 + 
100

C1(100)
99

 + …… + 

(100)(100) 

 last term contain 10
4
 and other terms 

contain power of 10 more than 4. 

 it is divisible by 100, 1000 and 10000.  

gy-  (101)
100

 - 1 = (100 + 1)
100

 – 1  

 = 
100

C0(100)
100

 + 
100

C1(100)
99

 + ….. + 
100

C99 

100 + 
100

C100 - 1 

 = 
100

C0(100)
100

 + 
100

C1(100)
99

 + …… + 

(100)(100)    

 vfUre in 10
4
 j[krk gS rFkk 10 dh vf/kd ?kkr 

ds in 4 ls vf/kd gSA  

   ;g 100, 1000 vkSj 10000 ls foHkkftr gSA 

 

15. Each selection of 4 points, two on one line 

and two on its other will give one point of 

intersection.  

   Required number of intersection = 

 2
n

2
m C.C  

  = 
2

)1n(n
.

2

)1m(m 
= 

4

)1n)(1m(mn 
 

gy-  4 fcUnqvksa ds izR;sd p;u esa ls nks] ,d js[kk ij 

 rFkk vU; nks nwljh js[kk ij gS tks ,dizfrPNsn 

 fcUnq gksxkA  

   R vHkh"V izfrPNsn fcUnq = 2
n

2
m C.C  

  = 
2

)1n(n
.

2

)1m(m 
= 

4

)1n)(1m(mn 

 
 

16. 

2

2

2 2

1 1 x y

z z z

(y z) 1 1

x xx

y(y z) x 2y z y(x y)

xzx z xz

 
 
 




    


 

 
4 4

1

x z

 

z z (x y)

(y z) x x

yz(y z) xz(x 2y z) xy(x y)

 

 

     

  

 C1  c1 + (–1) c3 ; c2  c2 + (–1) c3 

 
4 4

1

x z

2 2 2 2

x y z x y z (x y)

(x y z) 0 x

y(x xy yz z ) x(xy y zx 2yz z ) xy(x y)

     

  

        

 

 
4 4

1

x z

x y z x y z (x y)

(x y z) 0 x

y(x z)(x y z) x(xy y)(x y z) xy(x y)

     

  

       

 

 
2

4 4

(x y z)

x z

 

1 1 (x y)

1 0 x

y(x z) x(y z) xy(x y)

 



   

 

 
 

3

4 4

x y z

x z

 
(0)  = 0 

 

17.  = 
2 2

(x 1) dx

x 2x 2x 1



 
    

 = 
3

2

(x 1) dx

2 1
x 2

x x



 
  

        Put  2 – 
2

x
+ 

2

1

x
= t2 ,  

 then   
3

x 1

x

 
 
 

dx  = t dt  

   = 
t dt

t  = t + C   

 = 
2

2 1
2

x x
  + C  =   

22x 2x 1

x

 
+ C 

 So f(x) = 22x 2x 1  and g(x) = x 

gy-  = 
2 2

(x 1) dx

x 2x 2x 1



 
    

 = 
3

2

(x 1) dx

2 1
x 2

x x



 
    

 ekuk 2 – 
2

x
+ 

2

1

x
= t2 , rks  

3

x 1

x

 
 
 

dx  = t dt  

   = 
t dt

t   

 = t + C  

  = 
2

2 1
2

x x
  + C  =   

22x 2x 1

x

 
+ C 

 vr% f(x) = 22x 2x 1  and rFkk g(x) = x 
 

18. n+2 = 
3n

1


 x

n+3
 1

0
1– xtan  – 

3n

1


 

 

1

0

2

3n

x1

x
dx 
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  (n + 3)n+2 = 
4


 –  

1

0

2

3n

x1

x
dx 

 III
r
y (n + 1)n = 

4


 –  

1

0

2

1n

x1

x
dx 

  (n + 3)n+2 + (n + 1)n =
2


 – 



1

0

1n dxx   

 = 
2


 – 

2n

1


 

  an = n + 3, bn = n + 1, cn = –
2n

1


  



-------------------------------------------------------------- 
 

PART-II: PHYSICS  

 
19. Magnetic field at the centre of a circular coil 

is  

 B = 0 2 i

4 r

 



  

 where i is current flowing in the coil and r is 
radius of coil  

 At the centre of coil - 1, 

 B
1
 = 0 1

1

2 i

4 r

 



 ...(i) 

 At the centre of coil -2  

 B
2
 = 0 2

2

2 i

4 r

 



 ...(ii) 

 but B
1
 = B

2
 

   0 01 2

1 2

2 i 2 i

4 r 4 r

  


 
 

 or 1 2

1 2

i i

r r
  

 As r
1
 = 2r

2
 

   1 2

2 2

i i

2r r
  or i

1
 = 2i

2
 

 Now, ratio of potential differences 

 2 2 2 2 2

1 1 1 2 2

V i r i r 1

V i r 2i 2r 4

 
  

 
 

   o`Ùkh; dq.Myh ds dsUæ ij pqEcdh; {ks=k  

 B =  
 where i is current flowing in the coil and r is 

radius of coil  
 At the centre of coil - 1, 

 B
1
 = 0 2 i

4 r

 



   ...(i) 

 At the centre of coil -2  

 B
2
 = 0 2

2

2 i

4 r

 



   ...(ii) 

 but B
1
 = B

2
 

   0 01 2

1 2

2 i 2 i

4 r 4 r

  


 
  

 or 1 2

1 2

i i

r r
  

 As r
1
 = 2r

2
 

   1 2

2 2

i i

2r r
    

 or i
1
 = 2i

2
 

 Now, ratio of potential differences 

 2 2 2 2 2

1 1 1 2 2

V i r i r 1

V i r 2i 2r 4

 
  

 
 

   1

2

V 4

V 1
  

20. 08.00 

21. m2vcos = 3vy    

 

 

 

 
yv

vcos
 = 

2

3
 

 Also vksj e = 
yv

vcos
 = 

2

3
 

 

22. (10 × 11 – 10 × 6 ) × 10–4 × 2T = w 
  50 × 10–4 × 2T = 3 × 10–4 

  T = 
3

100
 = 3 × 10–2 N/m. 

 

23.  

 

 

4M 

Rest 

M M 

2 M 

V 

40 m/s 

30 m/s 

 
 Applying C.O.L.M 

 M(30 ĵ ) + M(40 î ) = 2M v


 

 
2

î40ĵ30
v





 

 
2

50

2

)40()32( 22




  = 25 m/s 
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24. R = 
2 

 
mq Vmv m

qB qB q
 

 so 2d

P

R

R
    

 

25. 04.00  

 

26. In the shown diagram.    

   
  

 PC = PB  

 P0 –  
1

2T

r
 +  gh = P0 – 

2

2T

r
 

 Here, we may not know in advance which 

tube will rise above the other, but lets say 

the liquid level is higher in thinner tube. 

 so  2T  
2 1

1 1
–

r r

 
 
 

= – gh.   

   T  =  1 2

2 1

gh r r

2 (r – r )


 

 fn;s x;s fp=k ls     

     

 PC = PB  

 P0 –  
1

2T

r
 +  gh = P0 – 

2

2T

r
 

  
 ;gk¡ gesa igys ls ugh irk gS fd dkSulh uyh esa 

nzo Lrj, nwljs dh rqyuk esa Åij tk;sxk ysfdu 

ekuk iryh V~;wc ¼uyh½ esa nzo dk ry T;knk gSA  

 blfy,  2T  
2 1

1 1
–

r r

 
 
 

= – gh.   

   T  = 1 2

2 1

gh r r

2 (r – r )


  

 

27. P1 = 2.4 × 10–26 kg–m/sec. 

 P2 = 7.0 × 10–27 kg–m/sec 

 (b) Pe = 2.4 × 10–26 î  , P


an = 7.0 × 10–27 ĵ  

 From momentum conservation, P


electron + 

P


anti-neutrino +P


proton = 0 ;  

 so P


proton = –(P


e + P


an) = – (24 × 10–27 î  + 

7.0 × 10–27 ĵ ) 

 PP


 = 2 2(24) (7.0)  ×10–27 

 Vp = 
p

p

| P |

m



 = 15.0 m/sec. 

 

28. Tension in the string = g
)mm(

mm2

21

21


 

 = 
8

10532 
 = 

2

75
 

 Stress = 
A

T
 

 
)r(2

75
10

24
2

2–





  

   100
48

75
r2    

   

2
2

2

25
r 








  

 R = 12.5 

 

29. 005.0
100

5.0

v

dv



 = 0.005 

 B = 

v

dv

dP
 = 

v

dv

pgh


   

 9.8 × 10
8
 = 

3

3

105

d8.910



 d = 500 m 

 

30. h = 
2Tcos45

r g




 .............. (i)  

 
h

2
= 

2Tcos

r g




 ............. (ii)  

 (i) & (ii)   cos  = 
1

2
   = 60° 

 

31.  

 

B

B
r

a

Ba (1/r)

Rx (distance from axis)

( )v{k ls nwjh  

  B
in
  r B

oul
  

1

r
. 

 Alternate Solution 
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 B (inside the conductor) r  B (outside 

the conductor) 
1

r
   u = 

2

2
0

B 1

2 r



 

 oSdfYid fof/k % 

 B (pkyd ds vUnj) r  B (pkyd ds 

ckgj) 
1

r
   u = 

2

2
0

B 1

2 r



 

 

32. Consider a ring of radius x and thickness 

dx.        

  

 Equivalent current in this ring  

 =
2




  × charge on ring = 

2




 × (2× dx) 

2

Q

R
   

 

 dB (due to this ring) = 0

2x


2

2xQ
dx

2 R

 
 

 
   

  B =

R

0

0
2

 

 2

Q

R
dx.        

 = 0

22 R

 


. R = 0

2 R

 


.   

 f=kT;k x o eksVkbZ dx dh ,d oy; ij fopkj 

djsaA         

 bl oy; esa rqY; /kkjk = 
2




 × oy; ij vkos'k 

= 
2




 × (2× dx) 

2

Q

R
   

 

 dB (bl oy; ds dkj.k) = 0

2x


2

2xQ
dx

2 R

 
 

 
    

  B =

R

0

0
2

 

 2

Q

R
dx.     

 = 0

22 R

 


. R = 0

2 R

 


.   

 

33. 12.5A

25V
5 510 10

15
5

30
10

55
10

5
5=3A =3A =5.5A=1A

25 V 25 V 25 V 25 V

 

 

34. Applying Bernoulli is equation from section–

(1) and (2) 

 [k.M–(1) ls [k.M–(2) esa cjukWyh lehdj.k yxkus 

ij 

 P
1
 + 

1

2
V

1
2 + gh

1
 = P

2 
+ 

1

2
v

2
2 + gh

2
 

 P
1
 + 

1

2
V2 + 0 = P

2 
+ 

1

2
(2v)2 + gh 

 and rFkk  

 P
1
 – P

2
 = g(2h) 

 Solving we get,  

 gy djus ij çkIr gksxk 

  V = 
2gh

3
 

 (C) Work done by gravitation force per unit 

value W
gr
 = decrease in gravitational PT

value
 

= gh
1
 – gh

2
 

  xq:Roh; cy }kjk çfr bdkbZ vk;ru fd;k x;k 

dk;Z W
gr
 = xq:Roh; fLFkfrt ÅtkZ esa deh 

PT
value

 = gh
1
 – gh

2
 

  W
gr
 = 0 – gh 

 (D) Work done by elastic force volume, 

çR;kLFk cyksa }kjk çfr bdkbZ vk;ru ij fd;k 

x;k dk;Z 

 W
e
  = decrease in elastic  

 P.E.
vol

 = decrease in pressure  

      W
e
  = çR;kLFk fLFkfrt ÅtkZ esa deh  

 P.E.
vol

 = nkc esa deh 

          = P
1
 – P

2
 = g(2h). 

 

35 Zero magnetic field will be recorded at Q 

when particle is at A and B such that AQ 

and BQ are tangent to circle.  
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   zero magnetic field will be recorded 

at Q at time 
T T T T

, T , T , 2T .......
6 6 6 6

    

where T = 
2


 

 Q ij pqEcdh; {ks=k 'kwU; gksxkA tc d.k A rFkk 

B ij gksaxs rc AQ rFkk BQ o`Ùk ij Li'kZ js[kk 

gksxhA  

   Q ij pqEcdh; {ks=k fuEu lke;ksa ij 'kwU; 

gksxk 
T T T T

, T , T , 2T .......
6 6 6 6

    tgk¡  

 T = 
2


 

   t = 
5 7 11

, , , ,.....
3 3 3 3

   

   
 

 

120°

A

B

60° Q

 

 

36. (A)  = –3   

 (B)  = 4 

 (D)  = – 2  

 

-------------------------------------------------------------- 

PART-III: CHEMISTRY  

 
43. NaHCO3, KHCO3 , NH4HCO3 and CsHCO3 

 can exist in solid state  

 NaHCO3 , KHCO3 , NH4HCO3 rFkk CsHCO3 

 Bksl voLFkk esa vfLrRo j[k ldrs gSA  

 

44. , 

 

,   

 
,   

 

 Br 

 
are inert towards nucleophilic 

substitution by H
2
O in aqueous solution. 

 

gy. , 

 

, 

 
,   

 

 Br 

   ;kSfxd tyh; foy;u esa H
2
O }kjk 

ukfHkdLusgh izfrLFkkiu ds izfr vfØ; gSA 

 

45. 

 O 

O 

O 
,  

 O 

.O 
,   

 

 

C–Cl OHC 

O 

, 

 

C–NH2 

O 

 ,  

 

 CN 

, 

 O 

O 

NH 

NH 

 

 

46. In free radical substitution reaction alkyl 

free radical formation is rate determining 

step.  

gy. eqDr eqyd izfrLFkkiu vfHkfØ;k esa ,fYdy eqDr 

ewyd fuekZ.k nj fu/kkZjd in gksrk gSA  

 

47. HCHO and HCOOH 

   aq. NaOH/  

  + 3 CH3COONa 

gy. HCHO rFkk HCOOH 

   NaOH/tyh;  

  + 3 CH3COONa 
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48. x = 1 (meso) (ehlks) 

 y = 2 (racemic mixture) (jslsfed feJ.k) 

 x is  

 y is       

 

53. 

 
CH3–C≡ C 



CH3I H2,Pd-BaSO4 

SN2 

CH2–C≡ C–CH3 

OCH3 

CH3 

H 

CH2 

OCH3 
C=C 

H 

SN2 
CH2–C≡ C–CH3 

O  

 

 
CH3–C≡ C 



CH3I H2,Pd-BaSO4 

SN2 

CH2–C≡ C–CH3 

OCH3 

CH3 

H 

CH2 

OCH3 
C=C 

H 

SN2 
CH2–C≡ C–CH3 

O  

 

 
CH3–C≡ C 



CH3I H2,Pd-BaSO4 

SN2 

CH2–C≡ C–CH3 

OCH3 

CH3 

H 

CH2 

OCH3 
C=C 

H 

SN2 
CH2–C≡ C–CH3 

O 

 

54. (A) 
 

 
IH

  

 I 

 

 (D) 
 

 2

4

Br

CCl
  

 CH3 

CH3 

Br H 

Br H 
  

 (trans gives meso product on anti addition) 

gy. (A) 
 

 
IH

  

 I 

 

 (D) 
 

 2

4

Br

CCl
  

 CH3 

CH3 

Br H 

Br H 
  

 (foi{k leko;oh ,UVh ;ksx ij felks mRikn nsrk 

 gSA) 

 

---- TEXT SOLUTIONS (TS) END ----
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