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PAPER-1  

PART-I : 
MATHEMATICS 

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

Ans. C D C A 12.00 00.00 08.00 02.00 00.71 00.60 

Q.No. 11 12 13 14 15 16 17 18 19  

Ans. AD ABD ABC BC AD BC 5 7 1  

PART-II : 
PHYSICS 

Q.No. 20 21 22 23 24 25 26 27 28 29 

Ans. B C B A 03.00 02.00 00.00 10.00 05.10 90.00 

Q.No. 30 31 32 33 34 35 36 37 38  

Ans. AB AB ACD CD AC AD 3 5 3  

PART-III : 
CHEMISTRY 

Q.No. 39 40 41 42 43 44 45 46 47 48 

Ans. B D D D 200 821 48 7 8 3 

Q.No. 49 50 51 52 53 54 55 56 57  

Ans. ABD AD ABD AC C ABC 6 6 6  

PAPER-2 

PART-I : 
MATHEMATICS 

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

Ans. B CD AD B AB ABCD 32.00 02.00 00.00 20.00 

Q.No. 11 12 13 14 15 16 17 18 19  

Ans. 02.00 07.00 B C D B 8 1 9  

PART-II : 
PHYSICS 

Q.No. 20 21 22 23 24 25 26 27 28 29 

Ans. BC ABD AB ACD AC ACD 27.00 08.00 10.00 20.00 

Q.No. 30 31 32 33 34 35 36 37 38  

Ans. 03.00 09.00 B A B A 2 1 5  

PART-III : 
CHEMISTRY 

Q.No. 39 40 41 42 43 44 45 46 47 48 

Ans. BD ABC ABC AD ABD ABC 3 4 3 4 

Q.No. 49 50 51 52 53 54 55 56 57  

Ans. 15 3 C A C C 1 6 3  

 

 

  

ANSWER KEY (AK) 
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TEXT SOLUTIONS (TS)  
 

PAPER-1 
 

PART-I: MATHEMATICS  
 

 

1. Let ekuk 
  

     !r.1rsin!1r.rsin

!r.1rsin
t

2

r



   

 r = 2, 3, 4, ….., 99   
 r. (r + 1) ! – (r – 1). r ! = r ! (r(r + 1)) – (r –1))  
 = r ! (r

2
 + 1) 

 using sin (A – B) = sin A cos B – cosA sinB  

 ds iz;ksx ls 

 tr = cot ((r –1). r !) – cot (r. (r + 1) !) 

 sum ;ksxQy = cot(2) – cot (99.100!) 

2. |sin
2
x + 17 – x

2
| = |16 – x

2
| + |sin

2
x + 1| 

   
 |x + y| = |x| + |y|    

 (16 – x
2
)(sin

2
x + 1)  0 

 x  [–4, 4] 
  
3. (1+x) + x

2
 (1+x) = x

4
 (1+x) 

 (1+x) (1+ x
2
 – x

4
) = 0 

 1 + x = 0, 1 + x
2
 – x

4
 = 0 

 x = –1,  x
4
 – x

2
 – 1 = 0 

  x
2
 = 

2

411 
 = 

2

51
 

  x
2
 = 

2

15 
 , x = ± 













 

2

15
 

4. 2x = n + (–1)
n
 x + (–1)

n
 

4


 

 (2 + (–1)
n
) x = 

8)1(–2

4
)1(–n

n

n






 

 
Sol. (5 – 6) 

 x4 – x2 + 9 = 0  x2 = t 0  

 f(t) = t2 – t + 9 = 0 
 
5. given equation has four real & distinct  

roots 

 nh x;h lehdj.k ds pkj okLrfod ,oa fHké&fHké 

ewy gksus ds fy;s 

 D >  0  2   – 36 > 0     

 
–b

2a
 > 0  

2


  > 0   

 f (0) > 0   9 > 0 

  (6,) 

   
 

 

 

  
      
6. Equation has only two real roots  

lehdj.k ds dsoy nks ewy okLrfod gksus ds fy;s 

 case-I fLFkfr-I f (0) < 0    9 < 0   

 which is false tks vlR; gSA   

 case-II fLFkfr-II f (0) = 0     

 and vkSj  
–b

2a
< 0     

  No solution  vr% dksbZ gy fo|eku ugha gSA 

 Final answer is vr% gy fjDr lEeqp; 

gksxkA 

   

   
 

9. F(a, b, ) =  

 
   12cos2cosb2cos21sina23

1


 

 = 
 3cosb3sina23

1
 

 Max. F (a, b, ) = 
2

1

ba23

1

22




  

 

10. A.M  H.M 

 
b21a21ab1

9

b21

1

b21

1

ab1

1











 

 cabcabcba 222   : Put c = 2, 

 8ba 22   

 8 + 4   ab + 2b + 2a 
 15  3 + ab + 2a + 2b 

  60.0
15

9

b21

1

a21

1

ab1

1









  

 
11. Clearly common terms are in A.P., tr = 15  
 r –8 

 Li"Vr;k mHk;fu"B in lekUrj Js.kh esa gksxs tgk¡ 

 tr = 15 r –8 

    



n2

1r

28r15
4r51     

=        2222
44.543.542.541.5   

         2222
4n2.541n2.546.545.5 

 =               865558435582155   

    8n21n255......   

= 
 

 13n10n5n40
2

1n2n2
.5.2 


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12.   121sin2.3sin23sin8
23   

   

   121sin2
3

  

 
2

121
sin

3 
  

  If ;fn 131
2

121 3




. 

  If  ;fn 11
2

121 3




 

 If ;fn 13

 


 n,
2

n21sin  

 
13. We will have to check  

 let  be the common root 

 ekuk ,d mHk;fu"B ewy gSA 

 
3
 + 2

2
 –  +  = 0    = – 

3
 – 2

2
 + 

 
2
 + 5 – 3 = 0 

 
2
 + 5 – 3 (– 

3
 – 2

2
 + ) = 0 

  3
3
 + 7

2
 + 2 = 0 

 (3
2
 + 7 + 2) = 0 

 (3
2
 + 6 +  + 2) = 0 

 [3( + 2) + 1 ( + 2)] = 0 

 (3 + 1) ( + 2) = 0 

  = 0 or  = – 2 or  = – 1/3 

 if ;fn  = 0  = 0 

 if ;fn  = – 2  4 – 10 – 3 = 0  

  = – 2 

 if ;fn = – 
1

3
  

1

9
 –

5

3
 – 3 = 0 

 
1 15 27

9

  
= 0,   = –14 / 27 

  
14. |x + 2| + |x – 2| = 4 – px 

 (i) has one solution if    – p  2 

 i.e.  p  – 2     or    – p  –2  

 p  2 
 (ii) has two solution if    0 < – p < 2   

 – 2 < p < 0    or   – 2 < – p < 0   

 0 < p < 2 
 (iii) has more than two solutions if – p 

= 0  i.e. p = 0 

gy- |x + 2| + |x – 2| = 4 – px 

 (i) dk ,d gy gS ;fn – p  2  vFkkZr~  

 p  – 2 ;k    – p  –2  p  2 

 (ii) ds nks gy gS ;fn  0 < – p < 2    

  – 2 < p < 0 ;k – 2 < – p < 0 

  0 < p < 2 

 (iii) ds nks ls vf/kd gy gS ;fn – p = 0  

 vFkkZr~ p = 0 

 

15. 11! is divisible by 9 and 11  3 + 9 + m + 1 

 + 6 + n + 0 + 0 = 9 ,   N  

 3 + m + 6 + 0 = 9 + 1 + n + 0  m = 1 + n ,  

  2n + 20 = 9   

  = even,   2   = 4  n = 8  m = 9 

 17a,9a 89  . ,.....
a

1
,

a

1
,.....,

a

1
,

a

1
,

a

1

98321

 

 are in A.P. 

        C.D. = d =  
17

1

179

8
18

a

1
;

179

8

a

1

a

1

189







  

  

  
47

179
a1


  

 0
a

1

k

   
8

55
k    k = 7 is least integer 

 

16. 2 cos 2 [cos 4 + cos 2] = 1 

 2 cos 2 cos 4 + 2cos
2
 2 = 1   

 2 cos 2 cos 4 + cos 4 = 0   

 cos 4 (2cos 2 + 1) = 0 

 cos 4 = 0 

 4 = 2n ± 
2


 

  = 
2

n
± 

8


 

 
8


, 

8

3
, 

8

5
, 

8

7
 

 a + d can be gks ldrs gS 
8

3
 or;k  

8

5
 

 

17. 1
12x5x3

19x7x5
1

10x3x

17x9x3
2

2

2

2










 

   

 
  
  

0
12x5x310x3x

2x2x27x12x2
22

22





 

    0
2

11
3x

2
  

 
 

+ – + 
  

 x = 1, 2, 3, 4, 5 

 
2

22
3    

 34.5
2

22
3   

   0.65 
  
18. 180º = 3 × 6º    sin18º = 3sin6º – 4sin

3
6º  

 = 3x – 4x
3
  

 36º = 3 × 12º cos36º  
 = 4cos

3
12º – 3cos12º  = 4y

3
 – 3y 

   x3y4x4x3
4

15

4

15 33 












 













 
 

     2222 yx169xyyxxy1228
4

28
  
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19. 
1x

1
1

1x

x





     

 
)1x()1x(

1

1x

1

)1x()1x(

x
22

2








 

 
)1x()1x()1x(

1

)1x)(1x(

1

)1x)(1x()1x(

x
42242

4









 

 . 
 . 
 . 

 
)1x......()1x()1x(

1

)1x)....(1x)(1x(

1

)1x)......(1x()1x(

x
1n2n1n

1n

222222

2












 

 

)1x......()1x()1x(

1

)1x)....(1x)(1x(

1

)1x)......(1x()1x(

x
1n2n1n

1n

222222

2












 
)1x)......(1x()1x(

1
1S

1n22n





 

 1S    

  
  

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

PART-II: PHYSICS  

 
20. P Q  = (2 – 3) î  + (–1 – 2) ĵ  (4 – (–1) k̂  

 F. PQ = – 4 + 9 + 10 = 15 J   

 
21. Acceleration of mass at distance x  

 x nwjh ij nzO;eku dk Roj.k gS 

  a = g(sin – 0 x cos) 
 speed is maximum, when a = 0   

 pky vf/kdre gksxh] tc a = 0 

  g(sin – 0 x cos) = 0 

  x = 
0

tan


 

 

22. mv
dv

dx
 = ma – kx   

    

 
0 x

0 0

mvdv (ma kx)x    

 x = 
2ma

k
.   

 
23.  

  

 Friction force f = mg sin   

 Displacement s = Vt    
  

 Work done by the friction on the block is W 
= fs cos ( –  )  

 = mg sin   Vt cos (   –  )  

 = –mgvt sincos  

 = 
mgvt

sin2
2

   = 
mgvt

2
  

   

 ?k"kZ.k cy f = mg sin   

 foLFkkiu s = Vt      

 CykWd ij ?k"kZ.k cy }kjk fd;k x;k dk;Z gksxk 

 W = fs cos ( – )  

 = mg sin Vt cos ( – )  

 = –mgvt sin cos  

 = 
mgvt

sin2
2

   = 
mgvt

2
  

 
24. The velocity of particle is zero when  
 v = (20 – 10

 
t) = 0.  

 That is at t = 2 sec. v = 0. 

a=10m/s u=20m/s

t=0  
 From t = 0 to t = 2 distance traveled is   

 S
1
 = 

2(20)

2 10
 = 20 m. 

 Next 5 meter wil be covered in    

 5 = 
1

2
 × 10 × t2         or         t = 1 s. 

  The particle covers 25 metres distance in 
3 sec. 

 K.E. at t = 0 is K
i
 = 

1

2
 mu2 = 

1

2
 2 × (20)2  

 = 400 J 
    KE at t = 3 is    

 K
f
 = 

1

2
 mv2 =  

1

2
2 × (10)2 = 100 J   

 Therefore work done by block from t = 0 to t 
= 3s is  

 W = K
f
 – K

i
  = 100 – 400 = – 300 J  

 d.k dk osx 'kwU; gksus ds fy,   

 v = (20 – 10
 
t) = 0.  

 vr% t = 2 sec. ij v = 0. 

a=10m/s u=20m/s

t=0  
 t = 0 ls t = 2 lS- rd r; dh xbZ nwjh  

 S
1
 = 

2(20)

2 10
 = 20 m. 

 vxys 5 eh- pyus esa le;   

 5 = 
1

2
 × 10 × t2     or     t = 1 s. 

  d.k 25 ehVj nwjh 3 lS- esa r; djsxkA 
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 t = 0 ij xfrt ÅtkZ   

 K
i
 =  

1

2
mu2 = 

1

2
 2 × (20)2 = 400 J 

 t = 3 lS- ij xfrt ÅtkZ   

 K
f
 = 

1

2
 mv2 =  

1

2
2 × (10)2 = 100 J   

 vr% CykWd }kjk t = 0 ls t = 3 lS- esa fd;k x;k 

dk;Z 

 W = K
f
 – K

i
 = 100 – 400 = – 300 J  

 
25. At t = 3 sec. force on particle is   
 F = ma = 2 × 10 towards –ve x-direction  
 At t = 3 sec. the velocity of particles is  
 v = 10 m/s towards – ve x-direction  
 P = FV = 200 watts Ans. 

 t = 3 lS- ij d.k ij cy  

 F = ma = 2 × 10 _.kkRed x-fn'kk esa 

 t = 3 lS- ij d.k dk osx v = 10 m/s _.kkRed 

x-fn'kk esa 

 P = FV = 200 watts Ans. 
 
26. If F = 20 N, 10 kg block will not move and it 

would not press 5 kg block So N = 0. 

 ;fn F = 20 N, 10 kg ds xqVdk ugha pysxk rFkk 

;g 5 kg xqVds dks ugha nck;sxh vr% N = 0. 

 
 
27. If F = 50 N, force on 5 kg block = 10 N  

  ;fn F = 50 N, rks 5 kg ds CykWd ij cy = 10 N 

yxsxkA 

 
 So friction force = 10 N   

 vr% ?k"kZ.k cy = 10 N 

 
28. 05.10 
 

29. a 
0 to 2

 = –
10

2
  = –5 

 a 
2 to 3

 = 0 

 a 
3 to 5

 = 
5

1
  = +5 

 a 
5 to 5.5

 = – 
5

1/ 2
 = –10 

 T
max

 = m(g + a) = 60 (10 + 5) = 90 kg 

 T
max

 = 150 × 15 = 2250 N 

 
30.  

  

 0 = ( 4 2 )2 – 2(g + a) (sin + cos) × 1.6 

   
 42 = 02 + 2(g + a) (sin – cos) × 1.6 
 Solving,  

 gy djus ij a = 2.5 m/s2 

   = 0.25.  
 

31. x = (2t – 3)
2
       v = 

dx

dt
 = 4 (2t – 3)  

 For t < 1.5, v is negative and for t > 1.5 v is 
positive. 

 a = 
dx

dt
 = 8       a is positive t > 0. 

 Therefore from t = 0 to 1.5 sec., v is 
negative and a is positive hence the particle 
speeds down. 

 and for t > 1.5 sec., v is positive and a is 
positive hence the particle speeds up.  

 fodYi : 

 x = (2t – 3)
2
       v = 

dx

dt
 = 4 (2t – 3)  

 t < 1.5  ds fy;s v _.kkRed gS vkSj t > 3 ds fy, 

v /kukRed gSA 

 a = 
dv

dt
 = 8       a /kukRed gS t > 0. 

 t = 0 ls 1.5 sec. rd v _.kkRed gS vkSj a 

/kukRed gS rFkk d.k dh xfr efUnr gksxhA  

 vkSj t > 1.5 sec. ds fy, v /kukREd gS vkSj a 

/kukRed gS rFkk d.k dh xfr Rofjr gksxhA 

 
32.  

 

A

6 m/s

C D

B

X3 X4X2

VB

X1

 
 Clearly Li"Vr%, V

C
 = 6 m/s   

 By string constraint,  

 Mksjh ca/ku ls 



 

Corp.           Reg. & Corp. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005 
 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
SOL01JAACT3240923C1-7 

Toll Free :  1800 258 5555 | CIN: U80302RJ2007PLC024029 

 

 1 2 3 4x x x x 0
   

     

  –6 + V
B
 + V

B
 + V

B
 = 0  

 V
B 
= 2 m/s  

 Also, ;g Hkh c D
B

V V
V

2


  

   V
D
 = – 2 m/s 

    V
D
 = 2 m/s  

C D

VB

VDVC

 
 Thus vr% 

 C DV V 6 2 8 m/ s   
 

 

 B CV V 4 m/ s 
 

 

 B DV V 4 m/ s 
 

 

 C DV V 6 2 4 m/ s   
 

 

 

33. T =
2

mg
    

 for minimum T, by F.B.D. of 20 kg block 

 T =
2

mg
   

 20 kg CykWd ds F.B.D. ls F dk U;wure eku 

 
 T + 80 = 120   T = 40 N 

 m = 8 kg 
 For maximum T, by F.B.D. of 10 kg block 

 T = 40 + 60  T = 100 N 

 10 kg CykWd ds FBD ls T ds vf/kdre eku ds 

fy,   

 T = 40 + 60   T = 100 N 
 m = 20 kg. 
 
34.  

 
B

2x

x
 

 (i) F.B.D of B  

 mg

kx4kx

 

 3kx = mg 

 x10 x  = 1 × 10 

 x = 
1

5
 = 0.2 

 (ii) (1) (g) (x)   

 = 2 2 21 1 1 1
(1)(v)2 (1)(2v) x (10)(0.2) (10)(0.4)

2 2 2 2
    

 2 = 
2V

2
 (1 + 4 + 0.4 + 1.6) 

 V2 = 4 × 7 

 V = 2 7  

 
35. Only the following statements are true from 

definition of a conservative force. 

 "Its work is zero when the particle moves 

exactly once around any closed path". 

 "Its work depends on the end points of the 

motion, not on the path between".   

 fuEu dFku laj{kh cy dh ifjHkk"kk ls  lR; gS A  

;g  gSA  

 "tc d.k fdlh can iFk ds vuqfn'k Bhd ,d 

pDdj iwjk djrk gS rks laj{kh cy }kjk fd;k x;k 

dk;Z 'kwU; gksrk gSA" 

 " blds fy, fd;k x;k dk;Z xfr ds vfUre 

fcUnqvksa ij fuHkZj djrk gS iFk ij ughaA " 

 

36. S = 
1

2
(g sin  + µ g cos ) 2

at = 
1

2
(g sin  – 

µ g cos ) 2

dt  

  d

a

t

t
 = 

sin µcos

sin µcos

  

  
 = 3  = 

  2 = 3 ( = 60º & µ = 
3

2
) 

 
37. Consider at time t rope of length x has 

moved from horizontal portion. 

 ekuk fd t le; esa jLlh dk {kSfrt Hkkx x xfr 

dj pqdk gSA 

 
 Assume mass per unit length   

 ekuk fd bdkbZ yEckbZ dk nzO;eku  gSA 

 Apply NLM yxkus ij :  

   ( + x) g –  ( – x) g  = 2a  
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dv dv dx dv

a . v
dt dx dt dx

 
   

 
 

  g [( + x) –  ( – x)] = 2 v 
dv

dx
  

  
0

g [( x) ( x)]  


   dx = 
v

0

2 v dv   

 2

0

g (1 ) x(1 ) dx v    


   

 g [(1 – )] + (1 + ) 
2

2


 = 2v  

 g 
(1 )

(1 )
2

  
   

 


  = v2 

 V = 
g

[3 ]
2

 


   

 Ans. 5 m/s 
 
38.  

 

 

D 
B A 

C 

5 m/s 5 m/s 

20 10 

20 

 
 (20 – 5t) + (10 – 5t) = 20 
 30 – 10 t = 20 
 t = 1 
 AD = 20 – 5t = 15 m. 
  

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

PART-III: CHEMISTRY 
 

39. According to graph, total energy subjected 
= 12 eV 

 No. of photons = 2 

  Energy of each photon = 6 eV 

 (KE)max = E –  

 4 = 6 –  

 or,  = 2 eV = Work function. 

gy. xzkQ ds vuqlkj] lEcfU/kr dqy ÅtkZ = 12 eV 

 QksVkWu dh la[;k = 2 

  izR;sd QksVkWu dh ÅtkZ = 6 eV 

 (KE)max = E –  

 4 = 6 –  

 ;k,  = 2 eV = dk;Z Qyu 

 

40. Change in potential energy (fLFkfrt ÅtkZ esa 

ifjorZu) 
y

2 ( 2y)
4

      [  PE = – 2 KE ] 

  = –
y

2
+ 2y = + 

3

2
y 

 

41.  3O /Zn
   

 
  

 
 

  
42. (D) Dumas &  Kjeldahl`s  method 

 (D) M~;wek fof/k o tsYMky fof/k 

 
43. (200) 
 

45.  Total spin = 3  
n

2
 = 3  n = 6 

 i.e. magnetic moment  

 = n(n 2)  = 6(6 2)  = 48  B.M.  

gy. dqy pØ.k = 3  
n

2
 = 3  n = 6 

 pqEcdh; vk?kw.kZ  

 = n(n 2)  = 6(6 2)  = 48  B.M.  

 
 
 
 
46. Orbital angular momentum of electron 

 = ( 1)   
h

2
  

  ( 1)   
h

2
 = 

h
3


   = 3  

  number of orientations  

 = 2 + 1 =  2 × 3 + 1 =  7 

gy. bySDVªkWu dk d{kh; dks.kh; laosx 

 = ( 1)   
h

2
  

  ( 1)   
h

2
 = 

h
3


   = 3  

  foU;kl dh la[;k  

 = 2 + 1 =  2 × 3 + 1 =  7  
 
47. (8) 
 
48. (3) 
 

50. For node uksM ds fy;s  = 0 

  – 1 = 0   

  = 1 

  = 
Z2

a0  

 or ;k 0)128( 2   

  = 6 or  = 2 

 
Z

a3
r 0  

Z

a
r 0  
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56. Orbital is 3s because no rterm 

    = 0 & polynomial is of order 2  

  n –  – 1 = 2 or n = 3   
(A = 3, B = 0, C = 0, D = 3, E = 0, F = 3) 

gy. d{kd 3s ls gS D;ksafd dksbZ rin ugha gS  

   = 0 o cgqin 2 dksfV dk gS  

  n –  – 1 = 2 or n = 3   
(A = 3, B = 0, C = 0, D = 3, E = 0, F = 3) 

 

57. S2–, O2–, F–, Br–, I–, Ne   

 have greater radii then oxygen atom. 

 S2–, O2–, F–, Br–, I–, Ne   

 dh f=kT;k vkWDlhtu ijek.kq ls vf/kd gSA  

 

PAPER-2 
 

PART-I: MATHEMATICS 
 

 

1. 5

5

log 2

log 2

1
3x –

x
 = 4  (x > 0)   

   3y – 
1

y
 = 4  3y

2
 – 4y – 1 = 0 

  y = 
2 7

3


  5log 2

x  =  
2 7

3


 

  5log x
2  = 

2 7

3


 which will give one 

 value of x.  

 5log x
2  = 

2 7

3


 tks fd x dk ,d eku gksxkA 

 
2. Given abc < 0  
 product of roots of the given equation  

 = 
a bc

bc bc
    

 = 
2

abc

(bc)
< 0 

  product of roots is < 0   
   

  one roots is positive and one is negative  
 real roots   

gy-  fn;k x;k gS abc < 0 

 nh xbZ lehdj.k ds ewyksa dk xq.kuQy  

 = 
a bc

bc bc
   = 

2

abc

(bc)
< 0 

  ewyks dk xq.kuQy < 0 

  ,d ewy /kukRed gS rFkk ,d _.kkRed 

 (okLrfod ewy)  

 
3. For graph     

 

 

(–1.2) 

(1.2) 

 

 

 k = 2 822a 3
........

3

9

3

7

3

5

3

3
1

432




 

  









 
1n

n

1nn

1

5.4

1

4.3

1

3

1

2

1

2

1

22.........2.2.2.2b  

 
1n

3n2

3

1n

n

2

1

2

2

a

b 












  

  

4. Given fn;k gqvk gS  (a + 

b)
4 4sin cos

a b

   
 

  
= 1   

  sin
4 
 + cos

4 
 + 

b

a
 sin

4
  + 

a

b
 

 cos
4
   = (sin

2
  + cos

2
 )

2
 

   

2 2

2 2b a
sin cos

a b

   
        

   

 –  

 2 sin
2
   cos

2
  = 0 

  

2

2 2b a
sin cos

a b

 
    

 

 = 0 

  2 2b a
sin cos

a b
    

  
2 2sin cos

a b

 
  

  
4 4

2 2

sin cos

a b

 
  =  (sayekuk) 

 Now from given condition  vc nh xbZ 'krZ ds 

vuqlkj 

 a
4

2

sin

a

 
 
 

+ b
4

2

cos 1

a bb

 
 

 
  

  a + b = 
1

a b
  

   = 
2

1

(a b)
  

 L.H.S. = 
8 8

3 3

sin cos

a b

 
   

 = a

2
4

2

sin

a

 
 
 

  + b

2
4

2

cos

b

 
 
 

  

 = (a + b) 
2
 

 = (a + b)

2

2

1

(a b)

 
 

 
=

3

1

(a b)
 

 = R.H.S. 
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5. T
2 
= nC

1 
(a1/13)n–1 (a3/2) = 14a5/2  n = 14

  

n
3

n
2

C

C
= 4 

 

6. 1
st
 term = alog210 ,  

2
nd

 term =   blog210log 210
1

b 


, 

 3
rd

 term = clog
2log420log

1
210

cc




, 4
th
 

 term  =  dlog
14log15log

1
210

ad




 

 
7. P(x) = (x–tan18º) (x–tan19º) …….  

(x–tan26º) (x–tan27º) 
 P(–1) = ((1+tan18º) (1+tan27º)) …….  
 ((1+ tan22º) (1+tan23º)) 
 = 2

5
 

  1– a1 + a2 –a3 + ….. – a9 +a10 = 32 
 
8. P(x) = 

 






 








 








 


102 2
cosx......

2
cosx

2
cosx  

 P(–1) = 

 






 








 








 


102 2
cos1......

2
cos1

2
cos1  

 = 






 
11

2

3

2

2

210

2
cos.......

2
cos

2
cos2  

 = 

11

210

2

11

10

10

2
sin2

1

2
sin2

2
sin

2





























 



 

 a10 = 0 
 1 – a1 + a2 – a3+ ……. +a8–a9 

 = 








 
11

210

2
sin2

1
 

 2
11

 sin
2
  

   2aaa......aaa1
2

109832111








   

 
Sol. (9–10) 

x = 1  f(1) = 6, f(2) = 7 

 x = 2  f(3) = 9, x = 3  f(4) = 12, x = 4  

  f(5) = 16 
 differences 7 – 6, 9 – 7, 12 – 9, 16 – 12 ….. 
 are in A.P. 

 vUrj 7 – 6, 9 – 7, 12 – 9, 16 – 12 …..  

 lekUrj Js.kh esa gSA 

  f(x) = kmxx2   

 6k,
2

1
m,

2

1
   f(x) = 6

2

x

2

x2

  

 
 

    
  































 

n

1r

n

1r

2

n6
2

1nn

6

5

6

1n21nn

2

1
6

6

r5

2

r

3

r
rf

 

 =  34nn
6

n 2    

 c = 17, d = 3 
 
11. Draw graph of e

x
 = tan x.  

 e
x
 = tan x dk vkjs[k [khpus ij   

 

12. 

 

–2 
 4 

–1 

1 

–4 

  

 number of inter section point of y = sinx 

and y = 
4

x
is 7 

 y = sinx vkSj y = 
4

x
 ds izfrPNsn fcUnqvksa dh 

la[;k 7 gksxh  

13. 

 

y=3 

y=2 

y=1 

  

 

15.  1sincos  xx nn
 

  n is even then xnsin  and xncos  

both are positive. 

  n le gS rc xnsin  vkSj xncos  nksuksa 

/kukRed gSA  

  So blfy, 

  0sin xn
and vkSj 1cos xn

 

  1cos x  

  ,0x  

 
16.  x = 0 is always solution n being 

odd or even. 

  x = 0 lnSo gy gS n fo"ke ;k le gksxkA  

17. Let qp25n6n210n2 242   

 p + q = 2n
2
 + 10, pq = n

4
 + 6n

2
 + 25 

 p
2
 + q

2
 + 2pq = 4

4
 + 40n

2
 + 100 

 4pq = 4n
4 
+ 24n

2
 + 100  (p – q)

2
 = 16n

2
 

 p = n
2
 + 2n + 5, q = n

2
 – 2n + 5 

 



17

1n

242 25n6n210n2  

    












17

1n

22
41n41n  

=   434542444143442 2222222 






 
 

 

  






 






 






  416418415417414416..... 222222
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524122293441417418 222   

 a = 293, b = 41, c = 5 
 a – 5b – 16c = 8 
 

18. A + B + C =      
 LHS = tanC (tanA + tanB) + tanA .  

 tan B  = tanC 
sin(A B)

tanA tanB
cosAcosB


  

 =  
sinCsin( – C) sinAsinB

cosAcosBcosC cosAcosB


  

=
2 2sin C sinAsinBcosC 1– cos C sinAsinBcosC

cosAcosBcosC cosAcosBcosC

 
   

 = 
1– cosC(cosC – sinAsinB)

cosAcosBcosC
 

 =
1– cosC(– cos(A B) – sinAsinB)

cosAcosBcosC


  

     = 
1 cosAcosBcosC

cosAcosBcosC


 = 1 + secA secB secC 

 = RHS. 
 
 

19.    38563x2x15x2x 22  , 

 x2xt 2     0560t78t2   

 070x2x2  , 08x2x2   

 711a  , b = –4, c = 2, d = –1 + 71   

 L.H.S. = 
      

  
 
 

 
 bc12

cb

ad12

da

bc1ad12

cbda)bc(addabc













  

 = 
71

1

3

1
2
  

 = 
2

pq 2
= 31 

  

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

PART-II: PHYSICS  

 
20.  

 

 

x 

u 

v 

s 

B 

A  

 u
dt

ds
  

 v
dt

dx
     

 
v

u

dx

ds
  

  

b

O

S

O

dx
v

u
ds  s = 700m   

 
21. In xt graph velocity is represented by slope. 

In A and B options magnitude of slope is 
decreasing so speed is decreasing. In (D) 
option v is decreasing with time 

 xt-xzkQ dk <ky osx dk iznf'kZr djrk gSA A 

rFkk B esa <ky dk ifjek.k ?kV jgk gS] vr% pky 

?kVsxhA 

 (D) esa le; ds lkFk v ?kV jgk gSA 

 
22. Kx sin 53° + T sin 53° =  mg  

     
   

  Kx = T 

  2Kx 
4

5
= mg 

  Kx = 
5

8
mg 

 If string break a
1
 = 

5mg/8

m
 

 ;fn Mksjh VwVrh gS] rks a
1
 = 

5mg/8

m
= 5 g/8 

 If spring break. a
2
 = g cos 53° = 3 g/5 

 ;fn fLiazx VwVrh gS] rks  a
2
 = g cos 53° = 3 g/5

  

   Ans.  (A, B) 
 
23. U = 6x + 8y 

 ˆ ˆF 6i 8j  


 

 ˆ ˆa 6i 8j  


 

 | a |


 = 10 m/s2 

 S
x
 = u

x
y + 

1

2
a

x
t2 

 –9 = 0 –
1

2
 (6)t2 

 t = 3 sec. 

 v u at 
 

 

 ˆ ˆv 0 ( 6i 8j) 3   


 

 | v | 10 3


m/s.  

 
24. P = F.V. 

 V will be maximum when F = mg sin 

 V vf/kdre gksxh tc F = mg sin 

  Vmax = 
P

mgsin
 

 Hence, first increases then becomes  

 vr% igys c<+sxh rRi'pkr~ 

  Vmax = 
P

mgsin
= constant fu;r 
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25.  

 

 

g 

A 

10ms 
–1 

 

 

 

g 

15 

20 

    

   

 

V = 175  

   = constant 

3A    

5 

20 

 
 
26. v = 3t2  
 v = 3(3)2 = 27 m/s    
 

27. 

s

o

dS  =  

2

2

0

3t dt   

 S = 
2

3

0

t 
 

 = 8   

 
28. 10.00 
  
29. In the first case :  

 From the figure it is clear that  VRM is 10 

m/s downwards and  VM is 10 m/s towards 
right.   

VRVRM

VM

45° 10  2m/s  

VM

 
 In the second case :  
 Velocity of rain as observed by man 

becomes 3  times in magnitude. 

  New velocity of rain  

 R' R'M MV V V 
  

 

  The angle rain makes with vertical is 

VR

VR M

VM
10  3m/s  

VM

10m/s 

 

  tan
 
 =  

10

10 3
 or  = 30° 

   

   Change in angle of rain = 45 – 30 = 15°. 

 igys case esa :  

 fp=k ls ;g Li"V gS fd VRM 10 m/s Å/okZ/kj gS 

vkSj VM 10 m/s nka;h vksj gSA    

VRVRM

VM

45° 10  2m/s  

VM

 
 nwljs case esa :  

 nkSM+rs gq, vkneh ls ns[kus ij ckfj'k dk osx 

3  xquk gSA 

  vr% ckfj'k dk u;k osx 

 R' R'M MV V V 
  

 

  og dks.k tks o"kkZ Å/okZ/kj ls cukrh gSA 

  

VR

VR M

VM
10  3m/s  

VM

10m/s 

 

       tan
 
 = 

10

10 3
 ;k   = 30° 

   

  dks.k esa ifjorZu = 45 – 30 = 15°. 

 
30. 03.00 
   
31.  

  
 Work energy theorem (Between A & C)  

 dk;Z mtkZ izes; ls (A vkSj C ds e/;)  

  Wf + WG + Wsp = K  

 mg cos  (5 + 3) + mg 2 sin  = 0  
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   = 
2

8
 tan 37°  = 

3

16
 

  work energy theorem (bet. A & B)     

  dk;Z mtkZ izes; (A vkSj B ds e/;)   

  Wsp + WG  + Wf = K  

 mg 5 sin 37° –  mg 5 cos  – 
1

2
K 

(0.4)
2
 = 0  

  (4 × 10)
3 3 4

5 (5)
5 16 5

 
  

 
= 

1

2
×

16

100
K 

 K = 9000/ 8 N/m   

 so vr%  x = 9 

 
32. Velocities of the particles at any time t 

 fdlh le; t ij d.kksa dks osx 

 

 1v


 = – u1 î  + g sin  t ĵ    

  

 2v


 = u2 î  + g sin  t ĵ  

 1v


. 2v


 = 0    u1 u2  = g2 sin2  t2   

  t = 
1 2u u

gsin
 

  

33. 2 1v v
 

 = (u2 + u1) î  = constant fu;rkad 

 

34. 400 = sN = s(mg) 

  = s(100 × 10) 

       s = 0.4 
 

35. From the first trial, (igyh dksf'k'k esa)  

 s = 
1

2
at

2
 or a = 

2

2s

t
 = 3.0 m/s

2
  

 Now, (vc) a = kF mg

m

 
 = 

F

m
 – kg 

    3 = 
500

100
 – 10 k 

 or ;k  k = 0.2 

 
36.  

  

 mgh – F
R
d = 0 

 d = 
R

mgh

F
 = 20 m 

 
d

10
 = 2 m Ans. 

 

37. i = f 

 mg
L

2
sin + 0 = m1g

(L x)

2


sin – m2g

x

2
+ 

1

2
mv2 

 mg
L

2
sin =

g

L
 (L2 + x2 – 2Lx)sin –

2x

L
 + v2 

 gL sin =  
g

L
 (L2 + x2 – 2Lx) sin  – 

2x

L
g + 

v2 

 v = 
5

g
8

  

 
38.  

  
 v cos37º + u cos53º = 6 cos37º 
 v sin37º = u sin 53º 

  v = 3 
  u = 4 

 v
rs
 = 2 23 u = 5. 

 

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

PART-III: CHEMISTRY  

 

39. Å = 
V

150
 

 2 = 
V

150
 

 V = 37.5 V 
 K.E. of photoelectron = 37.5 eV 
 Amount of energy required to liberated  
 electron = 54.5 eV 
 Total energy of photon  
 = 54.4 + 37.5 = 91.9 eV 

 91.9 = 13.6Z
2
 

2 2

1 1

1 2

 
 

 
 

 or  Z = 3  

gy. Å = 
V

150
 

 2 = 
V

150
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 V = 37.5 V 

 izdk'k bysDVªkWu dh K.E. = 37.5 eV 

 bysDVªkWu fu"dklu ds fy, vko';d  

 ÅtkZ dh ek=kk = 54.5 eV 

 QksVkWu dh dqy ÅtkZ  

 = 54.4 + 37.5 = 91.9 eV 

 91.9 = 13.6Z
2
 

2 2

1 1

1 2

 
 

 
 

 ;k Z = 3  

 
 
41. Since B is in infrared region and A has 

more energy than B, hence it will have 
lesser wavelength i.e ultra violet, visible or 
infrared region. 

 pwafd B vojDr {ks=k esa gS rFkk A dh ÅtkZ B ls 

vf/kd gS] vr% bldh U;wu rajx nS/;Z gksxh vFkkZr~ 

ijkcSaxuh] n`'; ;k vojDr {ks=kA 

 

42.  

     
 CAN    – ve  + ve 
 Alkaline  
 KMnO4    + ve  + ve 
 [Ag(NH3)2]NO3 – ve – ve 
 Na / Hexane  

 gSDlsu     – ve + ve  

 
43. (A) PbCl2     (B) AlO2

–
     (D) PbO2 

 
44. (A) Its DU = 4    

  
 (B) After hydrogenation its chlorination 

gives 11 monochloro products 
 (C) For hydrogenation it requires 2 mol of 

H
2
   

 (A) bldk DU = 4 gSA 

 (B) gkbMªkstuhdj.k ds ckn blds Dyksjhuhdj.k 

ls 11 eksuksDyksjks mRikn feyrs gSA 

 (C) gkbMªkstuhdj.k ds fy, bls 2 eksy H
2 
dh 

vko';drk gksrh gSA    

 

 
47. Total energy release for transition of n

2
 to  

 1st excited state =10.20+17 = 27.2 eV 
 Total energy release for transition of n

2
 to  

 2nd excited state=4.25+5.95 = 10.2 eV 

 
27.2

10.2
 = 

2

2
2

2

2
2

1 1
13.6z

4 n

1 1
13.6z

9 n

 
 

  

 
 

  

 

  
27.2

10.2
= 

2
2

2
2

9n 36

4n 36




 

 108.8n
2

2 – 979.2 = 91.8 n2 – 367.2 

 
 17n

2
2 = 612 

 n
2
 = 6 

 27.2 = 13.6 × Z2
1 1

4 36

 
 

 
  

 Z = 3 

  Sample contains Li+2 species. 

gy- n
2
 ls izFke mÙksftr voLFkk esa laØe.k }kjk  

 eqDr dqy ÅtkZ = 10.20 + 17 = 27.2 eV 

 n
2
 ls f}rh; mÙksftr voLFkk esa laØe.k }kjk  

 eqDr dqy ÅtkZ = 4.25 + 5.95 = 10.2 eV 

 
27.2

10.2
 = 

2

2
2

2

2
2

1 1
13.6z

4 n

1 1
13.6z

9 n

 
 

  

 
 

  

 

  
27.2

10.2
= 

2
2

2
2

9n 36

4n 36




 

 108.8n
2

2 – 979.2 = 91.8 n2 – 367.2 

 
 17n

2
2 = 612 

 n
2
 = 6 

 27.2 = 13.6 × Z2
1 1

4 36

 
 

 
  

 Z = 3 

  izkn'kZ esa Li+2 vk;u mifLFkr gSA 

 
48. According to paragraph If a electron  
 jump from n = 6 to n' a photon of  
 4.25 eV energy releases. 

 4.25  = 13.6 × (3)2
2

1 1

36n'

 
 

 
   n = 4 

gy- tc bysDVªkWu n = 6 ls fdlh fuEu d{kk n' esa  

 laØe.k djrk gS] rks 4.25 eV  

 ÅtkZ eqDr gksrh gSA vr%] 

 4.25  = 13.6 × (3)2
2

1 1

36n'

 
 

 
   n = 4 

 
49. E is phosphorous.  

 E, QkLQksjl gSA  

 
50. (3) 

 
51. Let shell number for S2 state be n. 

 ekuk fd S2 voLFkk ds fy, dks'k la[;k n gSA 

 (ES2) He+ = –13.6 
2

2

2

n

 
 
 
 

 = –
1

13.6
4
   

  n = 4  

 Also lkFk gh, n –  – 1 = 2 
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  4 –  – 1 = 2   = 1 

  S2 = 4p orbital d{kd 

  Orbital angular momentum  
  for electron in S2 state  

  S2 voLFkk esa bysDVªkWu ds fy,  

  d{kh; dks.kh; laosx  

 = 
h

( 1)
2




   =  
h

1(1 1)
2




 = 
2 h

2
  

 
52. State S1 is ns orbital  

 ( spherically symmetrical state) 

 Also, n –  – 1 = 2     n – 0 – 1 = 2  

  n = 3 

  S1 = 3s orbital. 

  Energy absorbed for electronic  
 transition from S1 state to S2 state  

 = 0.66 × 22 = 2.64 eV. 

gy. S1 voLFkk] ns d{kd gSa  

 ( xksyh; lefer voLFkk) 

 lkFk gh, n –  – 1 = 2  n – 0 – 1 = 2  

  n = 3 

  S1 = 3s d{kd  

  bysDVªkWu ds S1 voLFkk ls S2 voLFkk esa  

 bySDVªkWfud laØe.k ds fy, vo'kksf"kr ÅtkZ  

 = 0.66 × 22 = 2.64 eV. 
 
   

55. 

2
9

3

V (Li )

V (H)



= 191018.2

331018.2
6

6





 = 1 
 

56. N2, CN–, Si, CO, O2
2+, C2

2–  

 (all 6 contain 14 electrons) 

 N2, CN–, Si, CO, O2
2+, C2

2–  

 (lHkh 6] 14 bySDVªWku j[krs gSaSA) 

 
 

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