
 

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 
SOL01JAACT1240923C1-1 

Toll Free :  1800 258 5555 | CIN: U80302RJ2007PLC024029 
 

CLASS XI COURSE NAME VIKAAS 
COURSE 

CODE 
JA 

PHASE 
CODE(S) 

02JA TOTAL PAGES 1 
BATCH 

CODE(S) 
02JA 

 

TEST 
PATTERN 

TEST TYPE 
TEST CODE & 

SEQUENCE 

JEE 
(ADVANCED) 

CUMULATIVE 
TEST (CT) 

ACT 01 

 

JEE (MAIN+ADVANCED) 2025 

03rd September 2023 | Sunday 
 
 

DIVISION: JEE (MAIN+ADVANCED) 

 
 

 
 

 

 
 
 
 
 
 

 

Paper-1 : 3 Hrs  |  9:30 AM to 12:30 PM 
Paper-2 : 3 Hrs  |  2:30 PM to 5:30 PM 

 
 



 

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 
SOL01JAACT1240923C1-2 

Toll Free :  1800 258 5555 | CIN: U80302RJ2007PLC024029 
 

 

PAPER-1  

PART-I : 
MATHEMATICS 

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

Ans. C A C C ABC AC AB ABC ABD AB 

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

Ans. BC BD 05.00 28.80 27.00 17.00 37.00 07.00   

PART-II : PHYSICS 

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

Ans. B B D C ACD ABC BCD ABC ABC CD 

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

Ans. BC ABCD 60.00 04.00 01.00 08.00 02.00 08.00   

PART-III : CHEMISTRY 

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

Ans. A C B B AB CD ABC ABD ABC AC 

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

Ans. ABD BC 40.00 10.00 75.00 03.00 06.00 09.00   

PAPER-2 

PART-I : 
MATHEMATICS 

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

Ans. BCD ABD BC AC BCD CD AC BD 12.00 14.00 

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

Ans. 04.25 00.00 24.00 05.00 C C C D   

PART-II : PHYSICS 

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

Ans. AC BD CD BC ABC ACD BC BD 02.00 02.00 

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

Ans. 02.00 08.00 20.00 15.00 D C A D   

PART-III : CHEMISTRY 

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

Ans. BC BD ABD AC BC ABC BC ABD 04.00 04.00 

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

Ans. 50.00 06.00 06.00 03.00 B A C D   

 

 

  

ANSWER KEY (AK) 
 

STUDENT'S SPACE 
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TEXT SOLUTIONS (TS)  
 

PAPER-1 
 

PART-I: MATHEMATICS  
 

 

1. (x – a)(x – 10) = – 1    
 x – a = 1, x – 10 = – 1    

 or ;k x – a = – 1, x – 10 = 1   

  a = 8, 12       

2. 

 

–1 

2 
   

     
 Clearly, f(–1) > 0, f(2) < 0 
 Now f(0) = – 4 < 0 

  f(–1) = 1 – a – 4 > 0 
 and f(2) = 4 + 2a – 4 < 0 

  a < – 3 and a < 0 

  a  (–, –3)  

gy-  

 

–1 

2 
  

 Li"Vr;k f(–1) > 0, f(2) < 0 

 vc f(0) = – 4 < 0 

  f(–1) = 1 – a – 4 > 0 

 vkSj f(2) = 4 + 2a – 4 < 0 

  a < – 3 vkSj a < 0 

  a  (–, –3)  
 

3. logx + 1 (x
2
 + x – 6)

2
 = 4  

  x + 1 > 0  and  vkSj x  0   

  x  (–1, ) – {0} 

 Now vc (x
2
 + x – 6)

2
 = (x + 1)

4
 

  (x
2
 + x – 6)

2
 – (x + 1)

4
 = 0 

  (x + 7) (2x + 5) (x – 1) = 0 

  x = –7, 1, –
5

2
 Only dsoy 1  (–1, 

) – {0} 
4. N = (75)

-10
 

 log10N = (-10) log1075    
 = (-10) log (5

2
.3) 

 = (-10) [2 log 5 + log 3] 
 = (-10) [2x 0.699 + 0.477] 
 (  log10 5 = 1 - log10 2) 

 = - 18.75 = 19 25  

 no. of zeros 'kwU;ksa dh la[;k = 19-1= 18 

  

5. x
2
 – ax + 1 = 0 has no real root   

 x
2
 – ax + 1 = 0 okLrfod ewy j[krk gSA  

 D < 0   a
2
 – 4 < 0  

 a (–2, 2)    

 A = {x : – 2 < x < 2}   

 f(x) = bx
2
 + bx + 0.5  > 0  xR, if ;fn b > 0

 D < 0    b
2
 – 4.b. 

2

1
< 0  

 b
2
 – 2b < 0 b(0, 2)  

  

 Also rFkk b = 0 then rc  f(x) > 0 xR   

b[0, 2)   

  B = {x : 0  x < 2}   

  A B = {x : 0  x < 2} 
  

6.  For real roots    24a 4b a 1 0
   

 

     2a ba b 0
   

 

  Now for above inequality to hold for all 
 values of a,  

   2b 4b 0  or  0 b 4 .   

gy-  okLrfod ewyksa ds fy,    24a 4b a 1 0  

     2a ba b 0
   

 
vc vlfedk lHkh a ds ekuksa ds fy, larq"B gksrh 

 gSA    

  2b 4b 0  or ;k  0 b 4 .  

    
7. We can write the given equation as  

 
22

)()(

2 cx

abcxba

x

P




    

 or xbacxbacxp )(2)(2)( 222   

 or 

0)(2)22( 22  pcxbacxpba  

For this equation to have equal roots, 

 0)(2)22( 22  pcxbacxpba  

 or 0)(2)( 22  pbapba  

 or 

abbababap 4)()()]([ 222   

 or abbap 2)(   

 or 
2)(2 baabbap    

gy- nh xbZ lehdj.k ls  

 
22

)()(

2 cx

abcxba

x

P




  

 ;k xbacxbacxp )(2)(2)( 222   

 ;k 0)(2)22( 22  pcxbacxpba  

 bl  lehdj.k,

 0)(2)22( 22  pcxbacxpba   
 ds ewy cjkcj gS 
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 ;k 0)(2)( 22  pbapba  

 ;k 

abbababap 4)()()]([ 222   

 ;k abbap 2)(   

 ;k 
2)(2 baabbap   

 
8. Since each pair has common root, let the 

roots be , for 

 Eq. ,);1(  for Eq.(2) and ,  for Eq.(3) 

Therefore, 

 bca,   

 ca,b   

 ab,c   

 Adding, we et 

 )cba()(2   

 )cba(
2

1
  

 Also by conditions of common roots we 
have a + b + c = 0 

 Also by multiplying product of roots, we 
have 

 222222 cba  or abc  

gy-  pwfd izR;sd ;qXe mHk;fu"B ewy j[krh gS ekuk 

, ds fy,  

 ,);1(  lHkh (2) ds fy, ,  lehdj.k (3) ds 

fy,  

 bca,   

 ca,b   

 ab,c   

 tksMus ij  

 )cba()(2   

 )cba(
2

1
  

 lkFk gh mHk;fu"B ewwy ds izfrcU/kksa ls gesa a + b 

+ c = 0 izkIr gksrk gSA 

 rFkk ewyksa dk xq.kuQy  

 222222 cba  or abc  

 

9. 1 2 3 42 –1 4 – 4 6 – 9 8 –16        

 = (1 – 1) + 1 + (2 – 4) + 4 + (3 – 9) + 9 + 

(4 – 16) + 16  

             
2 2 2 2

1 2 3 4–1 –1 – 4 – 2 – 9 – 3 –16 – 4 0       
 

  1 –1 1  , 2 – 4 2  , 3 – 9 3  , 

4 –16 4   

   1 2 3 42, 8, 18, 32         

  

10. 
22x3 –

2x x 64.3   + 2x 133  = 0  

     

  
22x 2x 123   –

2x x 64.3   + 3 = 0  

 
2x x 63   = t  

  t
2 
– 4t + 3 = 0    

  
  t = 1  or t = 3 

  
2x x 63   = 3° or  

2x x 63   = 3
1
 

  x
2
 – x – 6 = 0 or  x

2
 – x – 6 = 1 

      x
2
 – x– 7 = 0 

  Product of roots is divisible by (2) & (3) only 

  dsoy (2) vkSj (3) ls ewyksa dk xq.ku  

  Hence (A) & (B) are correct.  

11. 2 3

x 16x 4x

2

log x 14log x 40log x 0  

 

 

xlog 2 t
   

 

 
2 42 20

0
t 1 1 4t 1 2t

  
      

 

 
1 21 10

0
1 t 1 4t 1 2t

  
      

 

 
 (1 + 4t) (1 + 2t) – 21(1 – t) (1 + 2t) +  
 10 (1 – t)(1 + 4t) = 0      
 8t

2
 + 6t + 1 – 21(1 + 2t – t – 2t

2
) + 10 

  (1 + 4t – t – 4t
2
) = 0   

 10t
2
 + 15t – 10 = 0    

 2t
2
 + 3t – 2 = 0    t = 

1
2,

2


 

 
x

1
log 2 2,

2
    

 
1

x 4, ,1
2

 

   

 

x = 4, x2 = 1, x3 = 
1

2
    

12. 

 

  

 
2x 1

2x 5




 – 3 < 0  

2x 1 6x 15
0

2x 5

  




  
2x 6x 16

0
2x 5

 






2x 8x 2x 16

0
5

x
2

  


 
 

 




x(x 8) 2(x 8)

0
5

x
2

  




 


(x 8)(x 2)

0
5

x
2

 






 x  (–, –5/2)  (–2, 8)    

   a = 
5

2
,  b = – 2, c = 8  
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13. 
2
 – 5 + 1 = 0 

2
 + 1 = 5 

 
2
 – 5 + 1 = 0 

2
 + 1 = 5   

 
2

13

a

aa 
=

22

23




 

= 
2 2

2 2

( 1) ( 1)     

 
 = 

2 2

2 2

5 5  

  
 = 5  

      
14. (x + 2)(x + 12)(x + 3)(x + 8) = 4x

2
 

 (x
2
 + 14x + 24)(x

2
 + 11x + 24) = 4x

2 
 

 







 14

x

24
x 








 11

x

24
x  = 4   

 Let ekuk x + 
x

24
 = t     

 (t + 14)(t + 11) = 4    
 t

2
 + 25t + 150 = 0 

 (t + 15)(t + 10) = 0 

 







 15

x

24
x 








 10

x

24
x  = 0 

  (x
2
 + 15x + 24)   (x

2
 + 10x + 24) = 0 

         

 d is not perfect square   integral root 

 d iw.kZ oxZ ugha gSA  iw.kk±d ewy  

not an integral root         iw.kk±d ewy ugha 

 Product xq.kuQy = 24 

 
15. p, q are roots of 3x

2
 – 5x – 2 = 0  

p, q lehdj.k 3x
2
 – 5x – 2 = 0 ds ewy gSA  

  p + q = 
5

3
 p.q = – 2/3 

  (3p + 2q) + (2p + 3q) = 5p + 5q  

 = 5(p+q) = 
25

3
  

  product xq.ku (3p + 2q) (2p + 3q) 

  
10 10

p q
3 3

  
    
  

 

  = pq +
10

3
  (p + q) + 

100

9
 

  = 
2 50 100 144

3 9 9 9
     

  equation lehdj.k  

  x
2
 –

25

3
 x + 

144
0

9
  

  a = 
25

3
   b =

144

9
   

  a + b = 
23

3
 

  
23

a b
 = 3 

 

16. 
)5(log4 33  + 

6log3 33  + 
7log4 93    

  = 5
4
 + 6

3
 + 7

2    
 

 = 625 + 216 + 49 

= 890 
 

17.   = + 2 + 3 ×  
1

3
= 6  

= sin × cos [tan + cot] = 1 

 
2 
+ 

2 
=37 

 

18. As  3 + 2 2  =  
2

2 1  and  

3 – 2 2   =  
2

2 1   

 Expression =  92
log ( 2 1) ( 2 1)    

 = 9 9

3/2

2 2
log (2 2) log 2  = 

3

2 9
   

 = 
1

6
  = 

p

q
  

 p + q = 7    
 

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

PART-II: PHYSICS  

 
19. a = –4x (–1 + 0.25 x2) 

 

v 4

3

17 0

vdv (4x x ) dx    

 
1

2
 (v2 – 172) = 2 4

0

4
(x )

2
 – 4 4

0

1
(x )

4
  

 v2 –172 = 4(42) – 41
(4 )

2
 = 64 – 128 

 V2 = 289 – 64 = 225 
 V = 15 m/sec. 
 
20. Let velocity of the aeroplane be 

0 0
P

ˆ ˆv ucos30 i usin30 j 


 and velocity of 

the wind be v, then 

 ekuk fd gokbZ tgkt dk osx 

0 0
P

ˆ ˆv ucos30 i usin30 j 


 rFkk vk¡/kh dk osx 

v gS, rc 

 23 uˆ ˆ ˆu ti t 5t  j vtk
2 2

 
   
 

  

 = ˆ ˆ ˆ400 3i 80j 200k     

  
3

u t
2

 = 400 3 , 
u

2
 t – 5t

2
 = 80, vt 

= 200 

  ut = 800 and 
u

2
 t – 5t

2
 = 80 

  400 – 5t
2
 = 80 t

2
 = 64  

  t = 8 sec. 

  v = 
200

8
 = 25 m/s 
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21. H = – usin t + 
1

2
gt2 

 R = u cost 

 H = –R tan + 
2

2

gR

2u
 (1 + tan2) 

 
2

2

gR

2u
tan2– R tan + 

2

2

gR
H

2u

 
  

 

 = 0 

 Real roots okLrfod ewy ds fy, 

  R2 – r
2

2

gR

2u

2

2

gR
H 0

2u

 
   

 

  

  1 – 
4

g

u
 (gR2 – 2u2H)  0 

  
4u

g
 + 2u2H  gR2  

  2u
R u 2gH

g
   

 R
max

 = 2u
u 2gH

g
  

 Corresponding  tan = 
2

u

u 2gH
 < 45º. 

 vko';d dks.k  tan = 
2

u

u 2gH
 < 45º 

 

22. )ba(k)ba(


  (k > 1) 

  b
1K

1K
a














  

  a


 is in same direction of b


 

  a


 dh fn'kk b


 ds leku gSA 

  0ba 


 & rFkk |b||a|


 . 

  
2

7
   

 

23.  

 
 

g 

A 

10ms 
–1 

 

 

 

g 

15 

20 

    

   

 

V = 175  

   = constant 

3A    

5 

20 

 

24. vx = 
dt

dx
 = 

3

t3 2

 = t
2
 

 vy = 
dt

dx
 =

2

t2

  

 at t = 1,   ij vx = 1,   

 vy  = 
2

1
, ĵ

2

1
î 1v 


 

 ax = 
dt

dvx  = 2t 

 ay = 
dt

dvy
 = t 

 at t = 1 ij )ĵî2(a 


 

 at t = 1 ij  v.a


= (2) (1) + 
2

1
 (1)   

 = 2.5  > 0 
 Therefore, particle is speeding up.  

 vr% d.k dh pky c<sxh  

 

25. All statements except (a) are correct. 

 fodYi (a) ds vykok lHkh dFku lgh gSA 

 

26. Direction of instantaneous velocity is always 

tangential to the path and direction of 

average velocity is along the secent of path. 

 rkR{kf.kd osx dh fn'kk ges'kk iFk [khaph xbZ Li'kZ 

js[kk ds vuqfn'k gksrh gS] tcfd vkSlr osx dh 

fn'kk iFk ds <ky ds vuqfn'k gksrh gSA 
 

27. 1

2h
t 2

g
   for 1

st
 ball (at h)    

 1

2h
t 2

g
   1

st
 xsan ds fy, (h ij)   

 2

2h
t 2

4g
  for 2

nd
 ball 

h
at

4

 
  

 

 2

2h
t 2

4g
  , 2

nd
 xsan ds fy, 

h

4

 
 
 

ij  

 1 2t 2t   

 Velocity of two balls will be equal for a time 

interval t2 = t1/2 i.e., second ball starts 

journey from ground in upward direction 

 t2 = t1/2 le;kUrjky ds fy, nksuksa xsnksa dk osx 

leku gksxsa vFkkZr~ nwljh xsan /kjkry ls Åij dh 

vksj pyuk izkjEHk djsxha 

 Velocity will be equal if t = nt1 or t1/2 + nt1  

 osx cjkcj gksxk ;fn t = nt1 ;k t1/2 + nt1 

 n = 1, 2, 3, 4 ……  

 for other starting points of second ball we 

don’t have common points on superposition 

due to different time periods of motion. 

 nwljs xsan ds vkSj izkjfEHkd fcUnqvksa ds fy, gekjs 

ikl vyx&vyx vkorZdky dh otg ls leku 

fcUnq ugha gSA 
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28. 1

2

d 1
(tan x)

dx 1 x

 


 [by Formula lw=k ls] 

 y
 
= tan

–1
x 

   x = tany 

   2

2 2

1 1
cos y

1 tan y sec y
 


  

 =
2

1cos(tan x)    

  
29. The graph should be   

 vkjs[k gksuk pkfg,

  0

dv x
v a 1

dx H
  



3/22

0

v 2H x
a 1 c

2 3 H

  
     

  
 

 H

a0

a

x   

  c = 02a H

3
 

  v
2
 = 

3/2

04a H x
1 1

3 H

  
   
   

 

 At x = H ij, v
2
 = 04a H

3
, v = 0a H

2
3

   

 

30. 2

22

1 h
cosg2

sinu
h 




  ;    2

2

1 T
cosg

sinu2
T 




  

 2
111 Tg

2

1
TcosuR   

 2
222 Tsing

2

1
TcosuR   

 2
2

2
112 TsingTsingRR   

 
31. Height of the building   

 edku dh Å¡pkbZ    

  H = h
1
 + h

2
 

  = 1/2 gt2 + ut – 1/2gt2   

 

h2

h1

u=0

u=20 m/s

 

 = ut = 60 m. 
 
 
 
 
 
 
 

32.  

 

 

 

 t
AB

 = 
2h 2 20

g 10


  = 2 sec 

 Before collision at B  

 VDdj ls igys B ij 

 V
X
 = 10 m/s  V

y
 = 20 m/s 

 After collision at B. 

 B ij VDdj ds ckn 

 V
X
' = 10 m/s V

y
' = eV

y
 = 1/2 × 20 = 10 

m/s 

 t
BC

 = 
y

'2V

g
 = 2 sec 

 T = t
AB

 + t
BC

 = 4 sec. 

 

33. 
4

x2sin

2

x
xdxsin2   + c 

  



















2

0

2

4

0

2

21
dxxsin

1
– 0 = 1. 

 
34.   

  

 w.r.t car A  (dkj A ds lkis{k) reldv .

dt
 = 2 – t  

  
v

rel.
o

dv  =  
t

o
2 – t  dt v = 2t – 

2t

2
 

 v = 0 t = 4 sec. ; 
dx

dt
 = 2t – 

2t

2
  

  x
rel 

 = 16 + 42 –  
34

6
 

 at t = 6 ijx
rel

 = 16 + 36 – 
36

6
 = 16m ; at 

t = 4 ij x
rel

. = 16 + 42 – 
34

6
 = 

64

3
 m  

 x = 8. 
 

35.  P


 = A


+B


 & Q


 = A


–B


  

 P


× Q


 = ( A


+B


) × ( A


–B


) 

 = – A


×B


 + B


 × A


 

 B


 × A


 = 
2

QP



=

2

1

111

113

k̂ĵî


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 = 
2

1
k̂2ĵ2]k̂4ĵ4[   

 Area {kS=kQy = |B


× A


| = 2 2  

  x = 2  
 

36. a = 3t2 

 

v

0

dv  = 

2

2

0

3 t dt  

 v = 8 m/s. 

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

PART-III: CHEMISTRY 

 
37. (A) RAM   

38. No. of moles of Na = 
115

5 mol
23

  

 No. of atoms of Na = 5 NA  

gy- Na ds eksYl dh la[;k = 5
23

115
  eksy 

 Na ds ijek.kqvksa dh la[;k = 5 NA  


39.      Total (dqy) 

= 3 

 

40. (B) 4  

41.  

  

% of C2F4 of molar mass 
mol

g100
= 

 100
100

99

100

99
  = 98.01%  

 % of C2F4 of molar mass 
mol

g102
= 

 100
100

1

100

1
  = 0.01% 

 % of C2F4 of molar mass 
mol

g101
= 100 – (98.01 

+ 0.01) = 1.98% 

 

 

gy-  

 

 100 xzke@eksy] eksyj nzO;eku ds C2F4 dk %  

 = 100
100

99

100

99
  = 98.01%  

 102 xzke@eksy] eksyj nzO;eku ds C2F4 dk % = 

100
100

1

100

1
  = 0.01% 

 101 xzke@eksy] eksyj nzO;eku ds C2F4 dk %  

= 100 – (98.01 + 0.01) = 1.98% 

42. (C)   

 (D)  

 (C)   

 (D)  

43.  

 Electron Proton Neutron 

Protium 

(
1
H1)  

1 1 0 

Deuterium 

(
1
H2)  

1 1 1 

Tritium 

(
1
H3) 

1 1 2 

   v n (for same P,T)  
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gy-    

 bysDVªkWu izksVkWu U;wVªkWu 

izksfV;e (
1
H1)  1 1 0 

M~;wVsfj;e (
1
H2)  1 1 1 

fVªfV;e (
1
H3) 1 1 2 

  

  v n (leku P,T ds fy;s)  

 

44. -particle is repelled by the nucleus (not 

attracted).  

gy- ukfHkd }kjk -d.k izfrdf"kZr gksrs gSA (vkdf"kZr ugha).  

 

45. The number of  bonds are 14 and DU = 4. 

gy-  ca/kksa dh la[;k 14 rFkk DU = 4. 

 

46. A is :  ;  

 C is : 2Cl–CH – C – Cl
||
O

 

 

47. A is : 

Cl

OH

CH3

1

34

2

 

;  

 (B) should have amide as the functional group. 

 (D) has incorrect main chain. 
 

48. A, D have different functional groups. So, 

cannot be homologous.  

gy- A, D fHkUu fØ;kRed lewg j[krs gSA blfy,] ;g 

letkr ugha gks ldrsA 

 

49. 140p3)np(2    

 20p,140p7    

 so vr%  = p + n = 40 

50. Let the power be x watts. 

 No. of photons emitted per second × Energy of 

1 photon = Total energy 

  3.125 × 10
19

 × 
12400

6200
 = 

–19

x

1.6 10
 

  x = 10 

gy- ekuk fd 'kfDr x okWV gSA 

 izfr lSd.M mRlftZr gksus okys QksVksuksa dh la[;k × 

1 QksVksu dh ÅtkZ = dqy ÅtkZ  

  3.125 × 10
19

 ×
12400

6200
 = 

–19

x

1.6 10
 

  x = 10 

51. 
16 1 17 2 2 M

40
5

    
   

 M = 75 

52. 

   

  

53. (i)   (ii)  

 (iii)  (iv) 

 

 (v)  (vi)  

 

54. (i)   

 (ii)  

 (iii)  

 (iv)    

 (v)  

 (vi)  

 (vii)  

 (viii)  

 (ix)  

 

PAPER-2 
 

PART-I: MATHEMATICS 
 

1. r1 + r2 + r3 = –4, r1 r2 + r2r3 + r3r1  

= –a, r1,r2,r3 = –1 

        
2

1r +
2

1

1

r
 +6 =   2–r

2

1 1 2(r r ) + 











 

1

)rr()rr()rr( 2
21

2
13

2
12 +16   

          = 22 + 2a +[(r1r2)
2
– 2 

(r1
2
r2r3+r

2
2r1r3+r3

2
r1r2)]   

          = 22 +2a+ [a
2 
– 2(4)] =22 – 8 + a

2 
+ 2a 

          =(a +1)
2
 +13 min =13 
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2. Roots are purely imaginary 

 i.e.  i   and – i  

 sum of roots = 0 incorrect   (3) 

 product of roots = – i
2 


2
 = 

2
  

 product > 0 ; 
a

c
  > 0      c = + ve ] 

gy-  ewy fo'kq) dkYifud gSA  

 vFkkZr~.  i   vkSj – i  

  ewyksa dk ;ksx = 0 

  (3) xyr gSA  

 ewyksa dk xq.ku = – i
2 


2
 = 

2  

xq.ku > 0 ; 
a

c
  > 0    c = + ve] 

3. Parabola upward a > 0,  

 Åijh ijoy;  a > 0,    

y intercept = positive    c > 0 

 y vUr[k.M = /kukRed   c > 0 

 
b

0
2a


     b < 0 

4. Here ;gk¡  y = 
2

2

2x 4x 7

x 2x 4

 

 
 

  or ;k,  (y – 2) x
2
 + 2 (y – 2) x + (4y – 7) = 0 

  If ;fn y   2, D   0 

  or, ;k  (y – 2)
2
 – (y – 2) (4y – 7)   0 

    (y – 2) (5 – 3y)   0 Or, ;k y  
5

, 2
3

 
 

 

  If y = 2, there does not exist any real x    

  ;fn y = 2  fdlh okLrfod x esa fo|eku ugha gSA  

 Hence Range vr% ifjlj = 
5

, 2
3

 


   
5. Since  ax

2
 + bx + c < 0  x  R and b > 0   

  pawfd ax
2
 + bx + c < 0  x  R vkSj b > 0    

  a < 0 and vkSj 
b

2a
  > 0 

  vertex is in IV
th
 quadrant 

  'kh"kZ pkSFks prqFkk±'k esa gSA  

  Since  ax
2
 + bx + c < 0  x  R and b < 0 

  pawfd ax
2
 + bx + c < 0  x  R vkSj b < 0 

  a < 0 and vkSj 
b

2a
  < 0 

  vertex lie in III
rd

  quadrant 

  'kh"kZ rhljs prqFkk±'k esa gSA 

  Since  ax
2
 + bx + c < 0 for some x, a > 0  

 and b > 0 

  pawfd  ax
2
 + bx + c < 0 fdlh x ds fy, , a > 0 

 vkSj b > 0 

   
b

2a
 < 0 

  vertex lie in III
rd

 quadrant 

  'kh"kZ rhljs prqFkk±'k esa gSA 

  Since  ax
2
 + bx + c > 0 for some x, a < 0  

 and b < 0 

  pawfd  ax
2
 + bx + c > 0 fdlh x ds fy, , a < 0 

 vkSj b < 0 

  
b

2a
  < 0 

  vertex lies in  II
nd

  quadrant 

  'kh"kZ nwljs prqFkk±'k esa gSA 

6. 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)  

7. x
2
 – 8x + 12 + 4k – k

2
 = 0,  k  R 

  when both roots positive tc nksuks ewy 

 /kukRed gSA  

   
2

2

(i) D  0          (k – 2) 0 k R

(ii) f(0) > 0   12 + 4k –k 0 k (– 2,6)

     


    

 

  (i)  (ii)   k  (– 2, 6) 
  f(4) = (k

2
 – 4k + 4) = (k – 2)

2
 

  f(4)max = 0, at  k = 2  ij   

 
8. Refer to answer key 
9. By observing  
 f(x) = (6 – x) + (x – 1)(x – 2)(x – 3)(x – 4) 

(x – 5) 

 then rc f(6) = 5 × 4 × 3 × 2 × 1 = 120  

10. +  +   = 0 ;  3    = 1 

  
2 
+ 

2 
+ 

2  
+ 2= (+  +  )

2
 

  
2 = 0 – 2= – 6 

  
2 


2 


2  
= (1)

2
 = 1 

  
2 


2 
+ 

2


2  
+ 

2


2
 = (

 
+ 

  
+ )

2
 – 2 

(+
 
 +

 
)  

  = 3
2
 – 2.(1)(0) = 9 

  Now equation u;h lehdj.k  x
3
 – (– 6)  

x
2
 + 9x – 1 = 0 

 x
3
 + 6x

2
 + 9x – 1 = 0 

 

11.  

  y = 
2

2x

1 x
   x

2
y – 2x + y = 0      x  R 

  D  0      
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  4 – 4y
2
  0 y  [– 1, 1] 

  Now vc  f(y) = 4y
2
 + 13  

  Maximum value of 
4

)(yf
 is 4.25 

  
4

)(yf
dk vf/kdre eku 4.25 gSA 

12. The digit in the unit place of n(n + 1) + 1 is 
 1, 3 or 7.   

  5 does not divides n
2
 + n +1  

  105 is not a divisor of n(n + 1) + 1.  

gy- n(n + 1) + 1 dk bdkbZ LFkku dk vad 1, 3 ;k 7.

  5, n
2
 + n +1 dks foHkkftr ugh djrk gSA 

  105, n(n + 1) + 1 dk Hkktd ugh gSA    

13. tan  = – 
5

12
   

3

2


<  < 2 

 sin  = – 
5

13
 and cot  = –

12

5
 

 LHS =
– sin – cot

–cosec – cosec

 

 
  

 =
sin cot

2 cosec

  


=

5 12
– –

13 5
13

–2
5



=
181

338
 = RHS 

gy- tan  = – 
5

12
   

3

2


<  < 2 

sin  = –
5

13
  vkSj cot  = –

12

5
 

 LHS =
– sin – cot

–cosec – cosec

 

 
  

 =
sin cot

2 cosec

  


=

5 12
– –

13 5
13

–2
5



=
181

338
 = RHS] 

14. Case-1 : Let ekuk x > 1    

   
5 1

–
2 x

> x      2x
2
 – 5x + 2 < 0  

   (x – 2)(2x – 1) < 0 

 

 

1/2     2 
 

  x  (1, 2) 

 Case-2 : Let ekuk 0 < x < 1 

  0 < 
5

2
– 

1

x
 < x   x  (0, 1) 

   0 < 
5x – 2

2x
< x      0 < 5x – 2 < 2x

2
 

 
  x > 

2

5
  and vkSj  2x

2
 – 5x + 2 > 0 

 

 

  2/5     2   1/2  0 

 

  x  
2 1

,
5 2

 
 
 

 

  Solution set is gy leqPp;   

2 1
,

5 2

 
 
 

 (1, 2) gS 

  a = 
2

5
,  b = 

1

2
,  c = 1, d = 2 

  
cd

ab
= 

2

1

5

= 10 

15. Refer to answer key 
16. Refer to answer key 
Sol. (17–18) 

Will have real & distinct roots 
  D = (m – 3)

2
 – 4m > 0     

  m
2
 – 10m + 9 > 0  

 m  (–, 1)  (9, ) 
  roots are both positive   

 D0, m – 3> 0, m > 0 

  m  9 , m > 3    m  [9, ) 
 roots are both negative  

 D  0, m – 3 < 0 and m > 0 

  m  1 , 0 < m < 3  

 m  (0, 1] 


-------------------------------------------------------------- 

 

PART-II: PHYSICS  
19. (A) If the man increases his speed of 

walking, then it is possible that the angle 
made by rain with  vertical (as 
observed by man)  goes  on decreasing. 

 ;fn O;fDr vius pyus dh pky dks c<+krk gS] rks 

;g laHko gS fd Å/okZ/kj ds lkFk ckfj'k ds }kjk 

cuk;k  x;k dks.k ¼O;fDr ds lkis{k½ ?kVrk 

tk;sxkA 

 (C) Keeping his own velocity constant 
on horizontal, if the man observes rain to be 
falling vertically  downwards but with 
variable magnitude then it is sure that 
velocity of rain with respect to  ground is 
variable. 

 mlds Lo;a ds osx dks {kSfrt lrg ij fu;r 

j[krs gq, ;fn O;fDr o"kkZ dks Å/okZ/kj uhps dh 

vksj fxjrs gq, ns[krk gS] fdUrq ifjofrZr ifjek.k 

ds lkFk] rks ;g fuf'pr gS fd /kjkry ds lkis{k 

ckfj'k dk osx ifjorZu'khy gSA  

 
20. h = 1/2 gt

2
 = 5n

2
 

 Sn
th
 = u +1/2 a (2n – 1) 

   –h/2 = 0 + 1/2 (–g) (2n – 1)  

  5n
2
 = 10 (2n – 1) 

  n
2
 – 4n + 2 = 0 

     n = (2 ± 2 ) 

 but ysfdu n > 1  

   n = (2 + 2 ) 

      Total height dqy Å¡pkbZ h = 5n
2
 = 10 ( 2 + 1)

2
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21. t =
s

D

v cos
,  is angle between swimmer 

velocity and vertical. 

 = 
200

5 cos60 
 = 80 sec. 

 Diff.  = (vr – vs sin )t 

 =
3

2 4 80
2

 
    

 

 = – 186.4 m 

 correct options is (C, D)  

 t =
s

D

v cos
,  rSjkd dk osx ,oa yEc ds e/; 

dk dks.k gSA 

       = 
200

5 cos60 
= 80 sec.  Diff.  = (vr – vs sin )t 

 =
3

2 4 80
2

 
    

 

 = – 186.4 m 

 lgh fodYi (C, D) gSaA 

 
22. Total time taken by the ball to reach at 

bottom = 
2H 2x80

g 10
  = 4 sec.   

 Let time taken in one collision is t  
 Then t × 10 = 7  
 t = .7 sec.  

 No. of collisions = 
4

.7
 = 

5
5

7
   (5th collisions 

from wall B)  
 Horizontal distance travelled in between 2 

successive collisions = 7 m  

   Horizontal distance travelled in 5/7 

part of collisions = 
5

x7
7

 = 5 m   

 Distance from A is 2 m. Ans.    

 ry ij igq¡pus ds fy, xsan ds }kjk fy;k x;k 

dqy le; = 
2H 2x80

g 10
  = 4 sec.   

 ekuk fd ,d VDdj esa fy;k x;k le; t gSA  

 rc t × 10 = 7  

 t = 0.7 sec.  

 VDdjksa dh la[;k = 
4

.7
 = 

5
5

7
    

 (5th VDdj nhokj B ls)  

 2 yxkrkj VDdj ds nkSjku {kSfrt fn'kk esa r; 

dh xbZ nwjh = 7 m  

   VDdj ds 5/7 Hkkx ds fy, {kSfrt esa 

r; dh xbZ nwjh = 
5

x7
7

 = 5 m   

 A ls nwjh 2 m gSA Ans.    
 

23. If (;fn) 
dr

0
dt

  

 Then (rc) r.v 0
 

 

 
24.  

  
 Let side length is a    

 ekuk Hkqtk dh yEckbZ a  gS 

 From A to B   

 
displacement

v
time




 = 
a

v
a / v

   (option D) 

 A ls B     

 v 
 foLFkkiu

le;
 = 

a
v

a / v
   (fodYi D) 

 From A to C                    

 

3
2a

2asin60 2v
(2a / v) 2a / v

 


  = 
3

V
2

  (option C) 

 A ls C             

  

3
2a

2asin60 2v
(2a / v) 2a / v

 


  = 
3

V
2

  (fodYi C) 

    
 From A to D   

 
2a 2v

v
(3a / v) 3

 


 

 A ls D    

 
2a 2v

v
(3a / v) 3

 


 

 from A to F 

 A ls F 

     

 
a

v v / 5
5a

v

 
 
 
 


               (option fodYi A) 

25. Retardation  

 eanu   

 a = 
0.2g 2g

0.2 0.5 7



= 2.8 

2

m

sec
 

 In 5 sec. esa  

 displacement foLFkkiu s = ut + 
1

2
 at

2
 = 0  

 In 2.5 sec. esa 

 s = ut + 
1

2
 at

2
 = 8.75 m  

 So total distance vr% dqy nwjh = 17.5 m 
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26. (B) AB > BC  
 (D) time from A to D is equal to D to C 

 A ls D tkus eas yxk le; D ls C tkus eas yxs 

le; ds cjkcj gksxk 

 
27. Let height of water level is h and depth of 

cone in water is x 
 r = x (since cone angle is 90°)  

    
 So total volume of water =  
 V = V

cylinder
 – V

cone
 

 V = R2 h – 
3

1
x3  

 Differentiating with respect to time   
   

 

  0 = R2 
dt

dh
– x2 

dt

dx
 

  
dt

dh
 = 









dt

dx

R

x
2

2

   ...(i) 

  x + y = h   

  
dt

dh

dt

dy

dt

dx
     

  
dt

dy
 = – v 

  
dt

dx
 = v +

dt

dh
  

 ...(ii) 
 Solving (i) and (ii) we get 

 
dt

dh
 = 

 
v

xR

x
22

2
















   

 V = 30 cm/s 

 put  x = 
4

R
   

 Ans. 
15

v

dt

dh
  = 2 cm/s 

 

 ekuk ikuh Lrj dh ÅpkbZ h gS rFkk ikuh esa 'kadq 

dh xgjkbZ x gSA  

 r = x (pqafd 'kh"kZ dks.k 90° gSA) 

 
 vr% ikuh dk dqy vk;ru  

 V = V
cylinder

 – V
cone

 

 V = R2 h – 
1

3
  x3  

 le; ds lkis{k vodyu djus ij  

 0 = R2 
dt

dh
– x2 

dt

dx
 

  
dt

dh
 = 









dt

dx

R

x
2

2

   ...(i) 

  x + y = h   

  
dt

dh

dt

dy

dt

dx
     

  
dt

dy
 = – v 

  
dt

dx
 = v +

dt

dh
  

 ...(ii) 

 (i) rFkk (ii) dks gy djus ij 

 
dt

dh
 = 

 
v

xR

x
22

2
















   

 V = 30 cm/s 

  x = 
4

R
   

 Ans. 
15

v

dt

dh
  = 2 cm/s 

 
28. At t = 2 sec. y component of velocity of A 

and B is zero and x-components are in 
opposite direction.  

 t = 2 lS- ij A rFkk B ds osx ds y ?kVd 'kwU; gS 

,oa osx ds x ?kVd ijLij foijhr fn'kk esa gksaxsA 

 

29. – sin 53º = v0 cos 53º t – 
1

2
  gt2   

 – 
4

5


 = 03v

5
 t – 5t2  –  

4
10

5
  

 = 
3

5
 (10) t – 5t2  

   5t2 – 6t – 8 = 0   

   (5t + 4) (t – 2) = 0  

   t = 2 second lSd.M 

 

30. R
1
 = 

2
0v

gcos
    

 

v0
v cos0

g

g   

 R
2
 = 

2
0(v cos )

g


  

  1

2

R

R
 = 

3

1
8

(cos )



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31. Assume the wall to be absent. Let C and E 
be two points lying on trajectory at same 
horizontal level as point of projection. 

 Then the wall must be placed a distance d 

= 
AE

2
 from A. 

 The maximum height of ball above ground 
at B is 

 H = 15 + 
210

2 g
 = 20 m.    

A

Bu

C E

D  
  Time taken to fall from B to C is    

 5 = 
1

2
 gt2  or t1 = 1 sec. 

 Time taken to fall from B to D is    

 t2 = 
2 20

10


 = 2 sec. 

  Time taken by projectile to move from A 
to C = 4 sec. 

 Hence 2d = 4 cos × 4 = 40  or   d = 20 
m    Ans.  

 ekuk nhokj vuqifLFkr gSA ekuk C o E ,d gh 

{kSfrt Lrj nks iz{ksI; fcUnq gSA 

 rc nhokj nks iz{ksI; fcUnq gSA 

 rc nhokj fcUnq A ls d = 
AE

2
 nwjh ij j[kh gksxh 

 /kjkry ls xsan dh vf/kdre Å¡pkbZ ij fcUnq B 

ij  

 H = 15 + 
210

2 g
 = 20 m.   

A

Bu

C E

D  
  B ls C rd fxjus esa yxk le;    

 5 = 
1

2
 gt2  or t1 = 1 sec. 

 B ls D rd fxjus esa yxk le;      

 t2 = 
2 20

10


 = 2 sec. 

  A ls C rd xfr djus esa iz{ksI; }kjk x;k le; 

= 4 secs. 

 vr% 2d = 4 cos × 4 = 40   

 or   d = 20 m  Ans.  
 
32. From A to B in y–direction,  

 y-fn'kk esa A ls B ds fy,, 

  S
y
 = u

y
t + 

1

2
 a

y
y2 

  100 = 0 + 
1

2
 (2) t2  

   

  
  t = 10 sec. 
 From A to B, in x–direction, 

 x-fn'kk esa A ls B, ds fy,, 

  S
x
 = u

x
t 

  S
x
 = (1.5) × (10) = 15 m.  

 
33. (I - R), (II – Q) 
 
34. (III – S), (IV – P)    
 
35. (I – P), (II - S)  
 
36. (II – S), (III – R)  

 

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

PART-III: CHEMISTRY  

 
37. 240

z X  

 n = e + 
23

100
e & n = 40 – z  

 or n = 40 – (e + 2) 

 40 – (e + 2) = e + 
23

100
e 

 40 = 
123 e

100
 + e + 2 

 40 – 2 = 
223 e

100
 

 e = 17,  Z = 19 or  n = 21 

 

38. Mole ratio = 
3 / 48

2 / 28
 = 7 : 8 

 eksy vuqikr = 
3 / 48

2 / 28
 = 7 : 8 

 

39. (A) 1

2

V

V
 = 1

2

A

A
 = 

2

3
. 

 (B) Helium ions are used in Rutherford is 

experiment. 

 ghfy;e vk;uksa dks jnjQksMZ iz;ksx esa iz;qDr djrs 

gSA 
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 (C) Isobar has same mass number (i.e. 

number of nucleon) 

 leHkkfjd leku nzO;eku la[;k ¼vFkkZr U;wfDyvkWuksa 

dh la[;k½ j[krk gSA 

 (D) PE = 1 2K( q )(–q )

r


 = 1 2Kq q

–
r

 

 

40. By using PV = nRT 

 moles of gas X = 3,    

 moles of gas Y = 1  

 moles of gas Z = 4. 

 (I) Mole % of gas Z = 
moles of Z

Total mole
×100 =

4

8
 × 

100 = 50% 

 (II) 52.5 amu 

 (III) x

z

n 3

n 4
  

 (IV) Molecules in mixture = 8 N
A
  

 Atoms in 300 g Ca = 
300

40
× N

A 
= 7.5 N

A
.  

 

Sol. PV = nRT iz;qDr djus ij  

 X xSl ds eksy = 3,   

 Y xSl ds eksy = 1  

 Z xSl ds eksy = 4. 

 (I) Z xSl dk eksy % = 
Z d s eksy 

dqy eksy
×100 =

4

8
 × 

100 = 50% 

 (II) 52.5 amu 

 (III) x

z

n 3

n 4
  

 (IV) feJ.k esa v.kq = 8 N
A
  

 300 g Ca esa ijek.kq = 
300

40
× N

A 
= 7.5 N

A
. 

41. (A) CH3–CH2–CH3  

 (B) CH3–CH2–CH2–CH2–CH3 ;   

 ;   

 (C) CH3–CH2–CH2–CH2–CH2–CH3 ;   

    ;  

  ; ; 

  

 (D)  ; ;  

42. 

 OH 

CO2H 
1 

2 
3 

4 
5 

6 
 

 3-ethynyl-2-hydroxy-4-methylhex-3-en-5-ynoic 

acid  

 3-,Fksukby-2-gkbMªksDlh-4-feFkkbygsDl-3-bZu-5-

vkbuksbd ,flM 

43. 

 

CH3 Cl 4 

3 2 

1   

 (C) 1-Chloro-4-methyl Benzene.  

 (C) 1-Dyksjks-4-esFkhy csathu  

 (B) 4-Chlorotoluene     

 (B) 4-DyksjksVkyqbZu  

44. (A)  and      

 (B)  and   

 (D)  and  H—CC—CC—H 

 (A)  rFkk      

 (B)  rFkk   

 (D)  rFkk  H—CC—CC—H 

45. Time = 1 second LED 1 ; 15

2LED

  

 Energy = X × 1 = XJ ; 5J 

  = 1000 nm  ;   = 400 nm 

 no. of photons = 2n ; no. of photon = n 

   
1000

hc
n2X   ; 

400

hc
n5   

   
1000

54002
X


 = 4.  
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gy- le; = 1 lSd.M  LED 1 ; 15

2LED

  

 ÅtkZ = X × 1 = XJ ;    5J 

  = 1000 nm ;     = 400 nm 

 QksVkWuksa dh la[;k = 2n ;  QksVkWuksa dh la[;k = n 

   
1000

hc
n2X   ; 

400

hc
n5   

   
1000

54002
X


 = 4.  

46. 04.00 

 

47. PV = nRT 

 2.46 × VL = 
1.5

0.0821 300
30

 
  

 
 

 VL = 0.5 L or 500 mL. 

48. (a) 
C – C – C – C
| |
Br Br

   (b) 

Br
|
C – C – C – C
|
Br

  

 (c) 
C – C – C – C
| |
Br Br

   (d) 
C – C – C – C
| |
Br Br

 

 (e) 

Br
|

C – C – C – C
|
Br

  (f) 
C – C – C – C

| |
Br Br

  

49. (a) CH2=C=CH–CH2–CH3  

 (b)   

 (c) CH2=CH–CH=CH–CH3 

 (d) CH2=CH–CH–CH=CH3  

 (e)   

 (f) CH3–CH=C=CH–CH3 

 

50.  

  

 

51. (B) (III), (Q)    

 

52. (A) Number of moles of gas X  

 = 

5

5

4.052 10
2.8

1.013 10

0.082 546







 = 0.25  

 (or 0.25 N
A
 molecules). So, number of gram 

molecules present in the gas sample is less 

than 1 and gas sample contains greater 

number of molecules than 1023. Since the 

identity of gas is not revealed from the given 

data, each molecule of gas sample may or 

may not have mass less than 9 × 10–26 kg. 

Also, gas present in the sample could be O
2
 

gas. 

 (B) Number of moles of gas Y  

   = 

22.8
0.125 1000

76

0.082 300

 


 = 1.5  

 (or 1.5 N
A
 molecules). So, number of gram 

molecules present in the gas sample is greater 

than 1 and gas sample contains greater 

number of molecules than 1023. Mass of 1 

mole of gas (GMM) = 
24

1.5
= 16 g. So, gas 

present in the sample could not be O
2
 gas 

(GMM = 32 g). Mass of one molecule of gas = 

16 × 1.66 × 10–24 g = 2.66 × 10–26 kg. So, each 

molecule of gas sample must have mass less 

than 9 × 10–26 kg. 

 (C) Number of moles of gas Z = 

380 2240

760 1000

0.082 136.5




 

= 0.1 (or 0.1 N
A
 molecules). So, number of 

gram molecules present in the gas sample is 

less than 1 and gas sample contains lesser 

number of molecules than 1023. Since the 

identity of gas is not revealed from the given 

data, each molecule of gas sample may or 

may not have mass less than 9 × 10–26 kg. 

Also, gas present in the sample could be O
2
 

gas. 

 (D) Number of moles of gas W =

500
4.92

1000

0.082 600




  

= 0.05 (or 0.05 N
A
 molecules). So, number of 

gram molecules present in the gas sample is 

less than 1 and gas sample contains lesser 

number of molecules than 1023. Mass of 1 

mole of gas (GMM) = 

1.6

0.05 = 32 g. So, gas 

present in the sample could be O
2
 gas (GMM 

= 32 g). Mass of one molecule of gas = 32 × 

1.66 × 10–24 g = 5.33 × 10–26 kg. So, each 

molecule of gas sample must have mass less 

than 9 × 10–26 kg.  

gy- (A) xSl X ds eksyksa dh la[;k  

 =  

5

5

4.052 10
2.8

1.013 10

0.082 546







= 0.25 (vFkok 0.25 N

A
 v.kq) 

vr% xSl izkn'kZ esa mifLFkr xzke&v.kqvksa dh la[;k 1 
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ls de gS rFkk xSl izkn'kZ] 1023  ls vf/kd v.kqvksa dh 

la[;k j[krk gSA pwafd fn;s x;s vkadM+ksa ls xSl dh 

igpku ugha dh tk ldrh gS vr% xSl izkn'kZ dk 

izR;sd v.kq 9 × 10–26 kg dh rqyuk esa de nzO;eku 

j[k ldrk gS vFkok ughaA lkFk gh uewus esa mifLFkr 

xSl] O
2
 gks ldrh gSA  

 (B) xSl Y ds eksyksa dh la[;k  

 = 

22.8
0.125 1000

76

0.082 300

 


 = 1.5 (vFkok 1.5 N

A
 v.kq) 

vr% xSl izkn'kZ esa mifLFkr xzke&v.kqvksa dh la[;k 1 

ls vf/kd gS rFkk xSl izkn'kZ] 1023  ls vf/kd v.kqvksa 

dh la[;k j[krk gSA xSl ds 1 eksy dk nzO;eku 

(GMM) = 
24

1.5
= 16 g vr%] izkn'kZ esa mifLFkr xSl] 

O
2
 xSl ugha gks ldrh (GMM = 32 g) xSl ds ,d 

v.kq dk nzO;eku = 16 × 1.66 × 10–24 g = 2.66 × 

10–26 kg vr%] xSl izkn'kZ dk izR;sd v.kq 9 × 10–26 

kg dh rqyuk esa de nzO;eku j[k ldrk gSA  

 (C) xSl Z ds eksyksa dh la[;k = 

380 2240

760 1000

0.082 136.5




  

 = 0.1 (vFkok 0.1 N
A
 v.kq) vr% xSl izkn'kZ esa 

mifLFkr xzke&v.kqvksa dh la[;k 1 ls de gS rFkk xSl 

izkn'kZ 1023  ls de v.kqvksa dh la[;k j[krk gSA pwafd 

fn;s x;s vkadM+ksa ls xSl dh igpku ugha dh tk 

ldrh gS] xSl izkn'kZ dk izR;sd v.kq 9 × 10–26 kg dh 

rqyuk esa de nzO;eku j[k ldrk gS vFkok ugha lkFk 

gh uewus esa mifLFkr xSl O
2
 gks ldrh gSA  

 (D) xSl W dh eksyksa dh la[;k = 

500
4.92

1000

0.082 600



  

 
= 0.05 (vFkok 0.05 N

A
 v.kq) vr% xSl izkn'kZ esa 

mifLFkr xzke&v.kqvksa dh la[;k 1 ls de gS rFkk xSl 

izkn'kZ 1023  ls de v.kqvksa dh la[;k j[krk gSA xSl 

ds 1 eksy dk nzO;eku (GMM) =
1.6

0.05
 = 32 g vr%] 

izkn'kZ esa mifLFkr xSl O
2
 xSl gks ldrh gS (GMM = 

32 g), xSl ds ,d v.kq dk nzO;eku = 32 × 1.66 × 

10–24 g = 5.33 × 10–26 kg xSl izkn'kZ dk izR;sd 

v.kq] 9 × 10–26 kg dh rqyuk esa de nzO;eku j[krk 

gSA 

 

 

 

 

53. (C) (III), (R)  

 

54. I and II both have same positions for groups 

these are identical. 

 I and II have different sizes of side chains 

these are chain isomers. 

 I and II are 2º and 3º isomeric amines these 

are functional isomers. 

 I and II are esters with different group on two 

sides, these are metamers. 

Sol. I rFkk II nksuksa esa lewg leku fLFkfr ij gS] blfy, 

le:i gSA 

 I rFkk II nksuksa esa ik'oZ J`[kayk dh yEckbZ fHkUu&fHkUu 

gS blfy, ;s J`a[kyk leko;oh gSA 

 I rFkk II Øe'k% 2º rFkk 3º fØ;kRed leko;oh ,ehu 

gSA 

 I rFkk II esa ,LVj ds nksuksa vksj fofHkUu ,fYdy lewg 

mifLFkr gS blfy, ;g e/;ko;oh gSA 

 

 

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