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 P-1 P-2 Total  P-1 P-2 Total 

Total Qs 54 54 108 Subject wise Qs. 18 18 36 

Max. Marks 186 186 372 Subject wise Marks 62 62 124 

 

PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER1-MATHEMATICS 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MSQ CBQ 

No. of 
Qs. 

Qs. 
Sequencing  

No. of 
Qs. 

Qs. 
Sequencing  

  Class-11 14   4   18 68 100.00% 

1 Trigonometry 3 1,11,12 _ _ 3 12 17.65% 

2 
Binomial 
Theorem 

6 2,3,4,5,9,14 2 17,18 8 30 44.12% 

3 Basics 4 6,7,8,10 2 15,16 6 22 32.35% 

4 
Sequence and 

Series 
1 13 _ _ 1 4 5.88% 

  Total 14   4   18 68 100% 
 

Academic Session: 2023-24 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER1-PHYSICS 

S.No. 
Topic 
Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MSQ CBQ 

No. of 
Qs. 

Qs. Sequencing  
No. of 

Qs. 
Qs. 

Sequencing  

  Class-11 14   4   18 68 100.00% 

1 
Newton’s 

laws of 
Motion 

1 19 _ _ 1 4 5.88% 

2 Friction 5 20,24,25,27,32 2 35,36 7 26 38.24% 

3 
Circular 
Motion 

4 21,22,28,31 _ _ 4 16 23.53% 

4 
Work, 

Power & 
Energy 

4 23,26,29,30 2 33,34 6 22 32.35% 

  Total 14   4   18 68 100% 
 

Academic Session: 2023-24 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER1-CHEMISTRY 

S.No. Topic Name 

Question Type & Sequencing 

Total Qs. 
(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MSQ CBQ 

No. of 
Qs. 

Qs. 
Sequencing  

No. of 
Qs. 

Qs. 
Sequencing  

Physical Chemistry 

  Class-11 7   2   9 34 50.00% 

1 
Gaseous 

State 
4 37,39,40,42 _ _ 4 16 23.53% 

2 
Mole 

concept 
3 38,41,43 2 51,52 5 18 26.47% 

Inorganic Chemistry 

  Class-11 7   2   9 34 50.00% 

3 
Chemical 
Bonding 

4 44,46,47,48 2 53,54 6 22 32.35% 

4 
Periodic 

Table  
Periodicity 

3 45,49,50 _ _ 3 12 17.65% 

  Total 14   4   18 68 100% 
 

Academic Session: 2023-24 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER2-MATHEMATICS 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MSQ NVQ 

No. of 
Qs. 

Qs. 
Sequencing  

No. of 
Qs. 

Qs. 
Sequencing  

  Class-11 10   8   18 64 100.00% 

1 
Binomial 
Theorem 

4 1,2,3,5 3 12,13,18 7 25 39.06% 

2 
Sequence and 

Series 
3 4,9,10 1 17 4 15 23.44% 

3 Basics 2 6,7 2 14,16 4 14 21.88% 

4 Trigonometry 1 8 2 11,15 3 10 15.62% 

  Total 10   8   18 64 100% 
 

Academic Session: 2023-24 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER2-PHYSICS 

S.No. 
Topic 
Name 

Question Type & Sequencing 

Total Qs. 
(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MSQ NVQ 

No. of 
Qs. 

Qs. 
Sequencing  

No. of 
Qs. 

Qs. 
Sequencing  

  Class-11 10   8   18 64 100.00% 

1 Friction 3 19,21,27 3 30,33,35 6 21 32.81% 

2 
Work, 

Power & 
Energy 

4 20,23,25,26 2 31,36 6 22 34.38% 

3 
Circular 
Motion 

2 22,24 3 29,32,34 5 17 26.56% 

4 
Newton’s 

laws of 
Motion 

1 28 _ _ 1 4 6.25% 

  Total 10   8   18 64 100% 
 

Academic Session: 2023-24 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER2-CHEMISTRY 

S.No. Topic Name 

Question Type & Sequencing 

Total Qs. 
(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MSQ NVQ 

No. of 
Qs. 

Qs. 
Sequencing  

No. of 
Qs. 

Qs. 
Sequencing  

Physical Chemistry 

  Class-11 5   4   9 32 50.00% 

1 
Mole 

concept 
2 37,39 _ _ 2 8 12.50% 

2 
Gaseous 

State 
3 38,40,41 4 47,48,49,50 7 24 37.50% 

Inorganic Chemistry 

  Class-11 5   4   9 32 50.00% 

3 
Periodic 

Table  
Periodicity 

3 42,44,45 1 52 4 15 23.44% 

4 
Chemical 
Bonding 

2 43,46 3 51,53,54 5 17 26.56% 

  Total 10   8   18 64 100% 
 

Academic Session: 2023-24 
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PAPER-1  

PART-I : MATHEMATICS 

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

Ans. AD ACD BCD ABC ABC ABCD ABCD AC AB ACD 

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

Ans. ACD ABCD ABD BC D B C A   

PART-II : PHYSICS 

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

Ans. ABC AC BD AC BCD ABC ABD AB AC BC 

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

Ans. AC AC AB AB C A A C   

PART-III : CHEMISTRY 

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

Ans. ABD BCD BCD BCD AD ABCD AC ACD AC ABCD 

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

Ans. ABD ACD BC ABCD C C B D   

PAPER-2 

PART-I : MATHEMATICS 

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

Ans. AD ABC AB ABCD ABCD BD ABD BC ABD ABC 

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

Ans. 00.00 11.00 28.00 02.00 05.00 12.50 25.00 03.00   

PART-II : PHYSICS 

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

Ans. AD BC A ABC ABCD BD BCD AC AC BD 

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

Ans. 30.00 25.00 07.00 02.00 08.00 06.00 04.00 80.00   

PART-III : CHEMISTRY 

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

Ans. AD BCD ACD ABD AD CD AC ABCD AD ABC 

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

Ans. 44.00 07.00 05.00 96.00 13.00 19.00 16.00 04.00   

 

 

  

ANSWER KEY (AK) 
 

STUDENT'S SPACE 
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TEXT SOLUTIONS (TS)  
 

PAPER-1 
 

PART-I: MATHEMATICS  
 

 

1. x2 – 2x + 4 = – 3cos(ax + b)  
 Minimum value of  

 x2 – 2x + 4 is –
D

4a
 = 3  

 which occur at x = 1   
 Range of RHS part is [–3, 3] so this is 
 boundary problem.  
 cos(ax + b) must be –1 for solution to 
 exist.   
 cos(ax + b) = – 1   

 ax + b = , 3,.........      

  x = 1,  a + b = , 3, ......   
gy% x2 – 2x + 4 = – 3cos(ax + b) 

 x2 – 2x + 4 dk U;wure eku–
D

4a
 = 3 gSA  

 tks fd x = 1 ij vkrk gSA  

 RHS dk ifjlj [–3, 3] gS blfy, ;g ifjc) 

 leL;k gSA 

 cos(ax + b) vo';–1 gksxk tcfd 

 cos(ax + b) = – 1 

 ax + b = , 3,.........    

  x = 1,  a + b = , 3, ...... 
 

2.  = 
33

C1  + 
33

C2 +.....+ 
33

C33  = 2
33 

–1
 

 
 m = 

66
C0  + 

66
C4 +.....+ 

66
C66  = 2

66 – 1
 = 2

65
 

 n = 
99

C0 + 
99

C1 + ....... + 
99

C49 = 2
98 

 
 

3.  
13 3x

22

11 11 11
x3 3 3

3

3
x 3 2 x 3 2 x

x

loglog


     
              

 

 general term = 

 
r

11 r
11 3 11 r 33 6r

r r3

3
C x C 3 x

x


 

    
 

 Now, 
31

33 6r 2 r
6

    No term appear 

with power x
2
 

 33 + 3  r = 6  

 term appear with power of x
–3

 
 For x

3
, r = 5 and for x

-3=, r = 6
 

   ratio of coefficient of x
3
 to that of 

11 5
3 5

11 6
6

C 3 1
x

3C 3

 
 


 

gy-  
13 3x

22

11 11 11
x3 3 3

3

3
x 3 2 x 3 2 x

x

loglog


     
              

 

 O;kid in = 

 
r

11 r
11 3 11 r 33 6r

r r3

3
C x C 3 x

x


 

    
 

 vc, 
31

33 6r 2 r
6

      x
2 
dk dksbZ in ugh 

vkrk gSA 

 33 + 3  r = 6  x
–3 
dk dksbZ in ugh vkrk 

gSA 

 x
3
, r = 5 vkSj x

-3=, r = 6
 

   x
3
 dk dksbZ in ugh vkrk gS 

11 5
3 5

11 6
6

C 3 1
x

3C 3

 
 


 

4. (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  

 
5. 2. 

n
C5 = 

n
C4 + 

n
C6  

 
     

n n n
2

5 n 5 4 n 4 6 n 6

! ! !
.

! ! ! ! ! !
 

  
  

 
     

2 1 1

5 n 5 n 4 n 5 6 5.
 

   
   

 
     

2 1 1

5 n 5 30 n 4 n 5.
 

  
 

  
 
     

12 n 5 1

30 n 5 n 4 n 5

 


  
 

  (17– n)(n – 4) = 30 

 n = 7, 14 
 
6. ||x - 1| + a| = 4 
 if a > 0   

   
  
 if a < 0 

  
 (a) if eq. has three distinct real root then a 

< 0 and a = -4 
 



 

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 
SOL01JAAPT3160923C1-10 

Toll Free :  1800 258 5555 | CIN: U80302RJ2007PLC024029 

 

 (b) 4 distinct roots for  4,    

 (c) if - 4 <  < 4, there are two distinct real 

roots 
 (d) if  > 4, no real root 

gy-   ||x - 1| + a| = 4 

 ;fn a > 0   

   
  

 ;fn a < 0 

  
 (a) ;fn lehdj.k ds rhu fHkUu-fHkUu okLrfod 

ewy gS rc a < 0 rFkk a = –4  

 (b) pkj fHkUu-fHkUu ewyksa ds fy,  4,    

 (c) ;fn –4 <  < 4 nks fHkUu fHkUu okLrfod ewy 

gSA  

 (d) ;fn  > 4 dks okLrfod ewy ugha 

 

7. Let ekuk log2x = t  

  t + 
t

1
 = 4 

  t
2
 – 4t + 1 = 0 

  
2

4164
t


  

  t = 2 3  

  log2x = 32   or ;k 32   

   32
12

5
cot

12
tan 





 

 tan 
12

5
 = cot 

12


 = 32   

 
8. |4 –|x – 2| | = 3    

 |x – 2| = 7 or 1x = 9, – 5, 3, 1  
 P = 8, Q = – 135 

 |P| + |Q| = 143  
 

9. 
        

 








n

0r

n

0r

r
r

nr
1r

1n
n

0r

r
r

n 2/3C2/3Cn2/3C1r
 

 

 = n1nn1n

2

1

2

1

2

n3

2

3
1

2

3
1

2

3
n 




























































  

 = 
 

 1n3
2

1
n




 

 

10. For domain izkUr ds fy,    21 – 4x – x2  0  

  x2 + 4x – 21  0  (x + 7) (x – 3)  0   

  x  [–7, 3] 

 case-I : (fLFkfr ) : –7  x  –2  then   

rc 1– 221 4x x   0  

   1  221 4x x     

  x2 + 4x – 20  0   (x + 2)2 – 24  0  

   (x + 2 + 2 6 ) (x + 2 – 2 6 )  0 

  x  [–2 – 2 6 , 2 6  – 2] 

    x  [–2 –2 6 , –2) 

 case-II : (fLFkfr ) : –2 < x  3 then  

rc 1  21 – 4x – x2 

   x2 + 4x – 20  0  

 x  (–, –2 – 2 6 ]  [2 6  – 2, )  

    x  2 6 2, 3 
 

 

 x     3,2622,622    
 

11. As tan(2 – ) > 0, – 1 < sin < –
3

2
,  

 [0, 2]        
3

2


<  <

5

3


  

 Now 2cos(1 – sin) = sin2( tan /2 + cot 

/2)cos – 1 

  2cos(1 – sin) = 2sin cos – 1 

  2cos + 1 = 2sin( + ) 

 As  
3 5

,
2 3

  
 
 

  2cos + 1  (1, 2)  

 1 < 2sin( + ) < 2   < sin( + ) < 1 

 As  +  [0, 4]   +  
5

,
6 6

  
 
 

 

or  + 
13 17

,
6 6

  
 
 

  

  
6


 –  <  < 

5

6


 –   or   

13

6


 –  <  < 

17

6


–     

  
3 –2 2 7

– , ,
2 3 3 6

      
   

   
    

gy- pwafd tan(2 – ) > 0, – 1 < sin < –
3

2
,  

 [0, 2]      
3

2


<  <

5

3


  

 vc 2cos(1 – sin) = sin2( tan /2 + cot 

/2)cos – 1 

  2cos(1 – sin) = 2sin cos – 1 

  2cos + 1 = 2sin( + ) 

 pwafd 
3 5

,
2 3

  
 
 

   2cos + 1  (1, 2) 

  1 < 2sin( + ) < 2 

   < sin( + ) < 1 

 pwafd  +  [0, 4] 
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   + 
5

,
6 6

  
 
 

  ;k  +  
13 17

,
6 6

  
 
 

 

   
6


–  <  < 

5

6


 –   ;k   

13

6


 –  <  < 

17

6


 –     

  
3 –2 2 7

– , ,
2 3 3 6

      
   

   
   

     

  [lgh fodYi (A, C, D) gSA ]   
 

12. P
n
 – P

n–2
= cosn + sinn – cosn–2 – sinn–2 

= cosn–2 (cos2 – 1) +sinn–2 (sin2 – 1) 

 = cosn–2 (–sin2 ) +sinn–2 (– cos2 )  

= (–sin2 cos2 ) {cosn–4 +sinn–4 } 

 = (–sin2 cos2 ) P
n–4 

 

 put n = 4  (j[kus ij)   

 P
4
 – P

2
 = (– sin2 cos2) P

0   

 P
4
 = P

2
 – 2 sin2 cos2

  = 1 – 2 sin2 cos2  
 similarly we can prove the other result also. 

(blh çdkj ge nqljs ifj.kke fl) dj ldrs 

gSA) 

 

13. (A) 
a

b
+ 

b

c
 

a
2

c
    

  
c

d
+ 

d

e
  

c
2

e
  

 (B) multiply both these nksuksa dks xq.kk djus 

 ij
a b

b c

 
 

 

c d

d e

 
 

 
 4 a c

.
c e

  4 a

e
  

 (D) 

1/ 2
bc ca bc ca

2 .
a b a b

 
   

 
 = 2c 

 
14.  x

2 
+

 
19x – x! = 0 

  x(x + 19 – (x –1)!) = 0 

 x = 0 or x + 19 = (x  - 1)! 
 but x = 0 not satisfies the given equation so 
 x + 19 = (x – 1)! 

 (x – 1)! – (x– 1) = 20 

 clearly (x – 1)! x – 1  4 

 when (x - 1) = 4 4! – 4 = 20 which is true 
 So  x = 5 

 when x – 1 = 5 5! – 5 = 115  20 
 

   
 

    

15. 

 

–3 –2 0 2 3 

1/4 

6 

y 

x 

 

h(x) = |f(|x|)| 

  x  








4

1
,0  

 
16. g(x) + |g(x)| is 

 

–3 –2 0 2 3 

6 

y 

x 

 
   x  [–3, – 2] [2, 3] 
 
Sol. (17 – 18) 

(i) we have  ;gk¡ 

  



n2

0r

r
r

n2 xa)xx1(

 

…(A) 

  





















n2

0r

r

r

n

2 x

1
a

x

1

x

1
1  

  



n2

0r

rn2
r

n2 xa)1xx(  

   
 


n2

0r

n2

0r

rn2
r

r
r xaxa  [using (A) ls] 

 Equating the coefficient of x
2n – r

 on both 
sides, we get 

 x
2n – r

 ds xq.kkad dh nksuksa rjQ rqyuk djus ij  

   a2n – r = ar for 0  r  2n 

 Hence vr% ar = a2n – r 

 (ii) Putting x = 1 in given series, then  

 nh xbZ Js.kh esa x = 1 j[kus ij rc  

  a0 + a1 + a2 + a3 + … + a2n = (1 + 1 + 1)
n
 

  a0 + a1 + a2 + a3 + … + a2n = 3
n
 …(1) 

 But ijUrq ar = a2n – r for 0  r  2n ds fy, 

   a0 = a2n 
   a1 = a2n – 1 
   a2 = a2n – 2 
   ……………. 
   an = an 
   ………… 
   a2n = a0 
 then series (1) reduces to, 

 rc Js.kh (1) ls  

 2(a0 + a1 + a2 + … + an – 1) + an = 3
n
 

  a0 + a1 + a2 + … + an – 1 = )a3(
2

1
n

n   

-------------------------------------------------------------- 
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PART-II: PHYSICS  

 

19. For m
2
,   a

2
 = 

2

kx

m
 

 For m
1
,   a

1
 = 

1

F kx

m


 

 For (m
1
 + m

2
),  F = m

1
a

1
 + m

2
a

2
  

 At natural length a
2
 = 0, a

1
 = 

1

F

m
. 

 m
2
 ds fy,,   a

2
 = 

2

kx

m
 

 m
1
 ds fy,,   a

1
 = 

1

F kx

m


  

 (m
1
 + m

2
) ds fy,,  F = m

1
a

1
 + m

2
a

2
  

 çkd`r yEckbZ ij a
2
 = 0, a

1
 = 

1

F

m
. 

 
20.  

  
 fman =0.6 × g + 0.2 × 4g 

 = 6 + 8 = 14 N 
 & 2T = 2g = 20 
 T = 10 N 
 So system will be in equilibrium. Now 

fricition on 4 kg 

 vr% fudk; lkE;koLFkk esa gksxk vc 4 kg ij 

?k"kZ.k 

 f = 0.2 × 4 × 10 
 = 8 N 

 friction on 1kg (1kg ij ?k"kZ.k) = T = T – 8 = 2 

kg 
 
21. For normal reaction at points A and B.     

 fcUnqvksa A rFkk B ij vfHkyEc izfrfØ;k cy ds 

fy,  

 mg – N = 
2mv

r
 

 N = mg – 
2mv

r
 

  NA > NB  and normal 
reaction at C is NC = mg, so NC > NA > NB  
 Ans.  

  NA > NB  rFkk fcUnq C ij 

vfHkyEc izfrfØ;k cy NC = mg, vr% NC > NA > 

NB   Ans.  
 

22. As N sin  = mg  

 N cos  = m
2
 r 

 tan  = 
2

g

r
   T

2
  tan    

 

a h




N
Nsin

Ncos



 
  when  increases T also increases  

  tc  c<+sxk rks T Hkh c<+sxkA  

 Also T
2
  r tan   

 but ijUrq r = h tan   

  T
2
  h tan

2
   

 for constant   

 fu;r ds fy,  

 T
2
  h  

 Thus when h increases T also increases  

 vr% tc h c<+sxk T Hkh c<+sxkA  

 
23. an = kt

2
 

  
2v

R
= kt

2
 

 v = kR t 

 at = 
dv

dt
 = kR   constant fu;rkad 

 tan = t

2
n

a 1

a t
  

 p = Ft v 

  t 

 <p>  t.  
 
24. as explain in theory 
 
25.  

  

 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.  
 
26. If the springs are compressed to same 

amount : 

 ;fn fLizaxksa dks leku ek=kk esa laihfMr fd;k tkrk 

gS 
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  W
A
 = 

1

2
 K

A
 x2   ; W

B 
 = 

1

2
 K

B
 x2  

   K
A
 > K

B
   W

A
 > W

B
 

 If the springs are compressed by same 
force. 

 ;fn fLizaxksa dks leku cy }kjk laihfMr fd;k 

tkrk gSA 

 F = K
A
 x

A
 = K

B
x

B 
;  x

A
 = 

A

F

K
 ;   x

B
 =  

B

F

K
;   

 A

B

W

W
= 

2

A 2
A
2

B 2
B

1 F
K .

2 K

1 F
K

2 K

 = B

A

K

K
  

 Hence blfy;s, W
A
 < W

B 

 

27. a = g (sin – kx cos)  

   = constt. fu;rakd 

 a = v 
dv

dx
 

 v = g(sin.x – 
2kx

2
 cos) 

  
 Hence required graph will be as   

 blfy, vko';d xzkQ fuEu izdkj gksxkA 

 

28. (A)  = 4t 

  a  0  Non uniform circular 

motion vleku o`Ùkh; xfr  

 (B)  a = R = 12t 

  
dv

12t
dt

  

 V = 
212t

2
 V at t = 1 v = 6 m/s. 

  2ds
6t

dt
  

  S = 
36t

3
 = 2t

3
 

  t = 1 sec. 
  S = 2 m 

 (C)  After 1 sec. 1 sec ds i'pkr~. 

  tan = 
2ac 6

3
a 3(4)


   

 (D) speed at t =   6 m/s. 

  t ij pky =  6 m/s. 

 

29.  The forces with their work which are 
integrable without the knowledge of path 
are conservative. In this sense option (A) 
and (C) are true. 

 ftl dk;Z dk lekdyu fcuk iFk dh tkudkjh 

ds fudkyk tk ldrk gS] ml cy dks laj{kh cy 

dgrsA bl dkj.k (A) rFkk (C) lgh gSaA 

 

30. Acceleration of block is (CykWd dk Roj.k) = 10 

m/s2   

   displacement  (foLFkkiu)  

 s = 
1

2
at2 =  

1

2
× 10 × 

4

10
 = 2m  

 Tension in the string is 40 N 
 Work done by gravity is  

 jLlh esa ruko 40 N gSA    

 xq:Ro }kjk fd;k dk;Z 

  – 20 × 2 = – 40 J  

  
 and work done by tension is  

 ruko }kjk fd;k dk;Z 

  40 × 2 = 80 J 

 

31. Ncos = mg, N = 
0.5 10 15

5

 
 = 15N 

 Nsin = m2r 

  

 
r

N
R

 = m2r    2 = 
2

15

0.5 15 10 
 = 200. 

 
32.  

 

 

2kg 

4kg 

F = 2t 

fmax = 2N 

fmax = 12N 
 

 At 
1

t
2

 sec, the system is in eq. 

 
1

t
2

 sec ij, fudk; lkE;koLFkk esa gSA 

 

 
2kg 1N 

1N 
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4kg 

1N 

1N 
 

 At t = 4 sec, F = 8N 

 t = 4 sec ij, F = 8N 

 Again system does not move 

 iqu% fudk; xfr ugh djrk gSA 

 

 

2N 

2kg 8N T 

 

 

 

4kg 

2N 

T 

f2 

 
 T+2 = 8 
 T = 6 
 f2 + 2 = 6 
 f2 = 4N 
 
33. At maximum speed acceleration is zero. 

 vf/kdre osx ij Roj.k 'kwU; gksxk  

 Kx + 1m1g cos = m1gsinx = 20cm 
 

34. 2m2g cos > m2gsin

 m2 will not move m2 xfr ugha djsxkA 

 
35. 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. 

  

Hkatu lkeF;Z 

 × 10×g 

= 40

Hkatu lkeF;Z 

 × 5×g 

= 20  
 
36. If F = 80 N then friction force on B is 20 N 

 ;fn F = 80 N gS rc B ij ?k"kZ.k cy 20 N gSA 
  
 

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

PART-III: CHEMISTRY 

 
37. (A) Expansion takes place   
 (B) Process is not isothermal   
 (D) Process is not isochoric 

 (A) izlkj gksrk gSA     

 (B) izØe lerkih; ugh gSA 

 (D) izØe levk;rfud ugh gSA 

 
38. 20 mL  40 ml final solution 

 liq A + liq B  d = 1.33g/mL 
 d = 1.5g/mL d=1.25 g/mL  

 V = 
80

1.33
 = 

80

4

3

 = 60 mL 

 % contraction in volume = 0 

 molality of A = 

30

60
50

1000

= 10 

 mole fraction of A = 
0.5

50
0.5

25


 = 0.2 

 %
w

v
 = 

30

60
  100 = 50 

gy% 20 mL  40 ml vfUre foy;u 

 nzo A + nzo B  d = 1.33g/mL 

 d = 1.5g/mL  d=1.25 g/mL  

 V = 
80

1.33
 = 

80

4

3

 = 60 mL 

 vk;ru esa izfr'kr ladqpu = 0 

 A dh eksyyrk = 

30

60
50

1000

= 10 

 A dk eksy izHkkt = 
0.5

50
0.5

25


 = 0.2 

 %
w

v
 = 

30

60
  100 = 50 

 
39. Theory based  
 

40. r   
M

1
  

 (at same T & P) (leku T o P ij) 
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41. NaOH + SO2 NaHSO3 

 NaOH = 0.15 mole 

 SO2 = 0.1 mole   

 2NaOH + SO2  Na2SO3 + H2O 

 If no NaHSO3 is formed, NaOH is LR 

 If no Na2SO3 is formed, SO2 is LR 

 Equal moles of NaHSO3 & Na2SO3 are 

formed by given moles of NaOH & SO2. 

gy%  NaOH + SO2 NaHSO3 

 NaOH = 0.15 mole 

 SO2 = 0.1 mole  

 2NaOH + SO2  Na2SO3 + H2O 

 ;fn NaHSO3 ugha curk gS] rks NaOH lhekUr 

vfHkdeZd gSA 

 

42. Theory based  

 

43. NO + ½ O2        NO2 

   a  a  0 

   0 a/2  a 

 Initially Mavg =
a 30 a 32

2a

  
 = 31 

 “after reaction” LR is NO 

Hence Mavg  

= 

a
2

a

46a32
2

a





 

gy- NO + ½ O2        NO2 

   a  a  0 

   0 a/2  a 

 izkjEHk esa MvkSlr =
a 30 a 32

2a

  
 = 31 

 ^^vfHkfØ;k ds i'pkr~** lhekUr vfHkdeZd NO gSA 

vr%] MvkSlr = 

a
2

a

46a32
2

a





 

44. Because s-p sidewise overlapping is 

considered zero overlap. 

 D;ksafd s-p ik'ohZ; vfrO;kiu (sidewise 

overlapping) dks 'kwU; vfrO;kiu (overlap) 

ekuk tkrk gSA 

 

45. It is fact. 

 

46. H3O
+
, PCl4

+
, NO3

–
, ICl   

  central atoms of all species have 8 

electrons.  

 H3O
+
, PCl4

+
, NO3

–
, ICl  

  lHkh Lih'kht ds dsfUnz; ijek.kq 8 bysDVªkWu 

j[krs gSaA  

 

47. (C) sp3d2 hybridization involved dx2 – y2  

 and 2z
d atomic orbitals 

 (C) sp3d2 ladj.k esa dx2 – y2 rFkk dyz ijek.oh; 

d{kd mifLFkr gksrs gSA  

 

48. N is central atom. 

 N dsfUnz; ijek.kq gSA 

 

49. (B) Li < Be < B   

 (C) C < N < O 
 

50. (A) Cu
+
  (B) Cu

2+
   

 (C) Fe
3+

  (D) Zn
2+

  
 

51. Balanced reaction: 6Fe
+2

 + Cr2O7
2-

 + 14H
+
   

  2Cr
+3

 + 6Fe
+3

 + 7H2O 

 Milimole of dichromate ion is 2.35 hence 

millimole of Fe
+2

 ion = 6x2.35 = 14.1  

 lUrqfyr vfHkfØ;k: 6Fe
+2

 + Cr2O7
2-

 + 14H
+
   

  2Cr
+3

 + 6Fe
+3

 + 7H2O 

 MkbZØksesV vk;u ds feyh eksy 2.35 gS blfy, 

Fe
+2

 vk;u ds feyh eksy = 6x2.35 = 14.1  

 

52. Milimole of  FeSO4.7H2O = 14.1 

 So, weight of FeSO4.7H2O = 1.41 x 10
-2

 x 

278= 3.91g 

 Hence % purity = (3.91/4.2) x 100 = 93.0 

 FeSO4.7H2O ds feyheksy = 14.1 

 vr% FeSO4.7H2O dk Hkkj = 1.41 x 10
-2

 x 

278= 3.91g 

 blfy, % 'kq)rk = (3.91/4.2) x 100 = 93.0 

 

53. sp3d hybridisation in XeF2 does not involve 

22 y–x
d  orbital.  

 XeF2 esa sp
3
d ladj.k esa 22 y–x

d  d{kd lfEefyr 

ugha gSA 

 

54. –
2ClI  d-orbital is used.  

 –
2ClI  d-d{kd iz;qDr gksrk gSA  
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PAPER-2 
 

PART-I: MATHEMATICS 
 

 

1.  2 3 2 21 x x x (1 x) x (1 x) (1 x)(1 x )            

 
2 3 11 11 2 11(1 x x x ) (1 x) (1 x )       

 
11 11 2 11 3 11 4

1 2 3 4

11 2 11 4
1 2

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

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

    

   

 

  The coefficient of x
4
 is  

  x
4
 dk xq.kkad gS - 

 11 11 11 11
2 2 1 4C C C C 55 605 330 990       

 

2.  
23

25 25
r r 2

r 0

r 1 C . C 



   

 = 25
23 23

24 25 25 25
r–1 23–r r 23–r

r 1 r 0

C . C C . C

 

   

 = 25 . 49C
22

 + 50C
23

    

  2k –  – = 5  

 

3.  10
5

x
x x

log
      

 T3 = 
5
C2 . x

3
 . 

2xlog
)x( 10 = 10. x

3 2xlog
)x( 10   

 Now  10
2

x3 610 x x 10
log

      

 Taking log both side 

  10
2

x310 x x
log

log
 

   
 = log (10

6
) 

 1 + 3 log10 x + 2 log10x  log10x = 6 

 Taking log10 x = t 

 2t
2
 + 3t - 5 = 0 

 (t - 1) (2t + 5) = 0 

   

5

2
10

5 5
t 1 x 1 x 10 10

2 2
, log , ,



        

gy-   10
5

x
x x

log
  

 T3 = 
5
C2 . x

3
 . 

2xlog
)x( 10 = 10. x

3 2xlog
)x( 10  

 vc  10
2

x3 610 x x 10
log

    

 nksuksa rjQ log ysus ij  

  10
2

x310 x x
log

log
 

   
 = log (10

6
) 

 1 + 3 log10 x + 2 log10x  log10x = 6 

 log10 x = t ysus ij  

 2t
2
 + 3t - 5 = 0 

 (t - 1) (2t + 5) = 0 

   

5

2
10

5 5
t 1 x 1 x 10 10

2 2
, log , ,



        

 

4. 1 + n + n
2
 + ............. + n

127
  

 = 
128n 1

n 1






64 64(n 1)(n 1)

(n 1)

 


   

 = (1 + n + n
2
 + ......+ n

63
)(n

64
 +1)   

  the largest value of  m for which (n
m
 +1)

  

  m dk vf/kdre eku 64 gS tcfd (n
m
 +1),  

 1 + n + n
2
 ..... + n

127 
ls foHkkftr gSA 

  k = 8   
 

5. General term O;kid in 

 = 31 2 rr r 2

1 2 3

10!
(1) (2x) (3x )

r ! r ! r !
  

 a
1
 = Coeff. of x  (x dk xq.kkad½ 

 r
2
 + 2r

3
 = 1  r

2
 = 1, r

1
 = 9, r

3
 = 0 

 a
1
 = 

10!

1! 9!
 (2)1 = 20 

 a
2
 = Coeff. of x2  (x2 dk xq.kkad½ 

 r
2
 + 2r

3
 = 2  r

2
 = 2, r

1
 = 8, r

3
 = 0 

    r
2
 = 0, r

1
 = 9, r

3
 = 1 

 a
2
 

10!

2! 8!
= (2)2 +

10!

9! 1!
 (3) = 210 

 a
4
 = coeff. of x4  (x4 dk xq.kkad½ 

 r
2
 + 2r

3
 = 4  r

2
 = 4, r

1
 = 6, r

3
 = 0 

    r
2
 = 2, r

1
 = 7, r

3
 = 1 

    r
2
 = 0, r

1
 = 8, r

3
 = 2

 a
4
 =

10!

4! 6!
 (2)4 +

10!

2!7!1!
 (2)2 (3) + 

 
10!

8!2!
 (3)2 = 8085 

 a
20

  = 310 

 

6. 

 

 

 Two solutions one greater than unity and 

 other less than unity. 

 nks gyksa esa ,d bdkbZ ls cM+k vkSj ,d bdkbZ ls 

 NksVk 
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7. Let 3
x
 = t 

 t(t –1) + 2 = |t –1| + |t –2| 
 t

2
 – t + 2 = |t –1| + |t –2| 

 

 

7/4 

2

1  a 1 2 

 

 one positive solution for t   
 t = a 

 3
x
 = a 

 x = alog3  so singleton set 

gy- ekuk fd 3
x
 = t 

 t(t –1) + 2 = |t –1| + |t –2| 

 t
2
 – t + 2 = |t –1| + |t –2| 

 

 

7/4 

2

1  a 1 2 

 

 t dk ,d /kukRed gy gSA 

 t = a 

 3
x
 = a 

 x = alog3  ,dy leqPp; 

 and 2 x – 3  +  6xx   + 6 = 0  

  case fLFkfr-i 3x   2 x  –6 +  

 x – x6  + 6 = 0  

  x – x4   =  0  

   x  = 4    x = 16  

 case fLFkfr -ii 3x    x2–  + 6 + x 

– x6  + 6 = 0 

 x – x8  + 12 = 0      6x   2x   

 = 0  2x   x = 4  
 

8.  2(sec2  – cosec2) + (cosec2 + sec2) 

 (cosec2 – sec2) = 
2

3
   

  (cosec2 – sec2) [cosec2  + sec2 – 2] 

 = 
2

3
  

  2(cot2  – tan2 ) (cot2  + tan2 ) = 3   

  2(cot4  – tan4 ) = 3 

  02tan3tan2 48   

 
2

1
tan4   

9. T
r
 = 

r
(1– x)(1– 2x)

–rx
.........[1 – (r – 1) x] 

 [(1 – rx) – 1]  

 T
r
 = 

1
–

x
 [(1 – x)(1 – 2x).....(1 – rx) –  

 (1 – x)(1 – 2x)......(1 – (r – 1)x)]  

 S
n
 = rT   S

n
 = 

1
(1 x) 1

x
         

 S
n
 = 

1
(1 x)(1 2x) (1 x)

x
        

           :  : 

           :  :  

 = 
1

–
x

 [(1 – x)(1 – 2x).....(1 – nx) – (1 – x) 

 (1 – 2x) (1 – (n – 1)x)]  

 = 
1

(1 x)(1 2x).....(1 nx) 1
x

        

10.
 

a1 = 
1

2
, (n – 1)an–1 = (n + 1)an for n 2  

 for  n = 2, a1 = 3a2 , a2 = 
1

6
 

 for  n = 3 ,  2a2 = 4a3 ,  a3 = 
1

12
  

  for  n = 4 3a3 = 5a4  a = 4 = 
1

20
 

 sn = 4

1 1 1 1 1 1
.......

2 6 12 20 30 42
         

 sn = 
n n

n 1 n 1

1 1 1

(n)(n 1) n n 1 

 
  

  
    

 = 
1 1 1 1 1

1 .........
2 2 3 3 4

       =  1  Ans.  

 

11. xsec5xsinx3sinxsin3 22 

  Since LHS  5 and RHS  5 

 equality holds only sinx = sin3x = sin
2
x = 1 

 and sec
2
x = 1 

 which is not possible 

 

12.  1 2
6 4 5 5

n n n nC C C C
       

 
1 1 2

6 5 5
n n nC C C      

 
2 2

6 5
n nC C    

 
 
 

 
 

2 2

6 4 5 3

n ! n !

! n ! ! n !

 
 

 
 

 9n   
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13. (1 + x + 2x
3
) 

9

2

x3

1
x

2

3








     

 = 

























x3

1
x

2

3
Cx

2

3
)x2x1(

8

2
1

9

9

23   

 9
C2

27

2

x3

1
x

2

3

















  

  
9
C3

45

2
4

9

36

2

x3

1
x

2

3
C

x3

1
x

2

3


































 

 
9
C5

54

2

x3

1
x

2

3
















  

 

63

2
6

9

x3

1
x

2

3
C 

















  

  
9
C7























.....

x3

1
x

2

3
72

2
  

 Hence coefficient of x =
 9
C6

6

3

3

1

2

3









= 

18

7
 

 vr% x dk xq.kkad =
 9
C6

6

3

3

1

2

3









= 

18

7
 

 coefficient of x
2 
dk xq.kkad =

 
0 

 

14.  

 

  

 

15. sinxlog x 0  

  
5

x 1, , 2 , 3
2 2 2

       
            

     
 

 

 

16. 2|x| = 10 – y  0 

  y  10 

  the equation 2x – |y – 12| = – 18 

 becomes 2x + y = – 6  

 also   2|x| + y = 10 

 case-1 when x  0 the equation are  2x + y 

 = – 6 and 2x + y = 10  

 (which have no solution) 

 case-2 when x  0 the equation are  2x + y 

 = – 6 and – 2x + y = 10  

  x = – 4, y = 2 is a solution 

  
x y

x y




 = 3 

 

gy- 2|x| = 10 – y  0 

  y  10 

  lehdj.k  2x – |y – 12| = – 18, 

 lehdj.k 2x + y = – 6 cu tkrk gS  

 lkFk gh 2|x| + y = 10  

 case-1 tc x  0 gks] rks lehdj.k  

 2x + y = – 6 rFkk 2x + y = 10 gSA  

 (ftudk dksbZ gy ugha gSA) 

 case-2 tc x  0 gks] rks lehdj.k  

 2x + y = – 6 rFkk – 2x + y = 10  gSA 

  x = – 4, y = 2 gy gSA 

  
x y

x y




 = 3 

 

 

17. Corresponding A.P. 

 
1

5
,..................... 

1

25
 (20th term) 

 
1

25
 = 

1

5
 + 19 d    

  d = 
1

19
 

–4

25

 
 
 

   = – 
4

19 25
 

 a
n
 < 0    

 
1

5
 – 

4

19 25
× (n –1) < 0   

 
19 5

4


 < n – 1 n > 24 .75 

 

 

18. 
100

2

k

k 2

(k – 3k 1) S


     

 for k = 2  ds fy, |(k2 – 3k + 1) Sk| = 1 

 
100

k 3

k – 1 k – 1 1
–

(k – 2) ! (k – 1) !


  

 
100

k 3

1 1 1 1
– –

(k – 3) ! (k – 2) ! (k – 2) ! (k –1) !

  

 
100

k 3

1 1
–

(k – 3) ! (k – 1) !

 
 
 

  
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       S = 1 1 1 1 1 1 1 1 1 1 1
1 1– – – – – .... –

2! 1 ! 3! 2! 4! 3! 5! 4! 6! 94! 96!

          
               
          

 

  +  

 
1 1 1 1 1 1

– – –
95! 97! 96! 98! 97! 99 !

    
      

     
 

 = 2 –  
1 1

–
98! 99!

 

    E = 
2100

100!
+ 3 – 

1

98!
  – 

1

99.98!
 

 = 
2100

100!
+3 – 

100

99!
 =

2100

100.99!
+ 3 –

100

99!
 = 3 

 

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

 

PART-II: PHYSICS  

 

19. Maximum value of friction force between 

4m and inclined plane  

 4m rFkk ur ry ds e/; ?k"kZ.k cy dk vf/kdre 

eku  

  =  (4mg) cos 45° 

  = 
2

1
(4mg) 

2

1
 = 2mg 

 Here pulling force  r;gk¡ [khapko cy  

  F
P
 = 4mg cos 45 – mg 

  = )122(  mg < 2 mg 

  Block will not move.  

  CykWd xfr ugha djsxk 

  Acceleration of 4m block    

  4m CykWd dk Roj.k  

  = 0, T = mg 

  frictional force on 4m block   

  4m nzO;eku ij ?k"kZ.k cy 

  = )122(  mg 

 

20. Friction opposes relative motion.   

 No work is done by action reaction pair of 

friction. So, it can not be positive. 

 ?k"kZ.k lkisf{kd xfr dk fojks/k djrk gSA ?k"kZ.k ds 

fy, fd;k çfrfØ;k ;qXe }kjk dksbZ dk;Z ugha 

fd;k tkrk gSA vr% ;g /kukRed ugha gks ldrk 

gSA 

21. Equation of motion of the block is  

 
0

kma mgsin 2 mgcos cos45    . 

 (Net force = Gravitational force + Frictional 

force) 

 In the second term on the right side of 

above equation factor 2 arises due to the 

fact that frictional force arises from two 

walls of the trough and the term cos 45
0
 

takes case of the fact that the walls are 

tilted at 45
0
 to the axis of the channel. So 

that the normal reaction is accordingly 

reduced. 

  ka g sin 2 cos      

 Hence, the correct answer is (A) 

 CykWad dh xfr dh lehdj.k 

0

kma mgsin 2 mgcos cos45    . 

 (dqy cy = xq:Roh; cy + ?k"kZ.k cy) 

 xrZ dh nks nhokjks ds dkj.k ?k"kZ.k cy dk xq.kkad 

2 gksxk nksuks nhokjksa ds 45
0 
ij >qdko ds dkj.k 

cos45º dk xq.kkad vkrk gSA 

  ka g sin 2 cos      

 bl izdkj (A) lgh mrj gSA 

22.  

 

 




Tcos 

m 



Tsin 

mg 
 

 (A) T cos = mg 

 T = 
mg

cos
 

 (B) Tsin = 
2mv

R
 

 
Tsin R

V
m


  = 

mg sin R

cos m




 

 = 
2g sin

cos






 

 (C) T= 
2


 = 

2

2 Lsin cos L
2

gg sin

cos

  
 






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23.  

  

 From constrain,  

 cfU/kr xfr ls 

 Speed of block CykWd dh pky = v/5 

 K.E. = 
1

2
m

2
v

5

 
 
 

 = 
2mv

50
   

 Power = Force × velocity  

 'kfDr = cy × osx 

         =
ma

5
 

v

5
 = 

mav

25
. 

 

24.  

 

 

 

mg 

a  0 

a=max  

 

 Radial acceleration is max when V is 

maximum at lowest point and mininum at P 

most point at these points a = 0 

 dsfUnz; Roj.k vf/kdre gS tc U;wure fcUnq ij 

V vf/kdre gS rFkk bu P fcUnqvksa ij lcls 

vf/kdre U;wure gksrk gS  a = 0 

 

25. initial velocity vkjfEHkd osx  

 = final velocity vafre osx = 0   

 from energy conservation   

 ÅtkZ laj{k.k ls    

  

  

 mgx – 
1

2
 kx2 = 0  

 x = 
2mg

k
 

 at descended length uhps vkus dh yEckbZ   

 = 
x

2
 

    
kx

2
 = k . 

2mg

2k
 = mg 

 Net force dqy cy= 0   a = 0 

 at lower most position  

 lcls fupyh fLFkfr esa   

      

 force cy  = Kx – mg = K 
2mg

K
 – mg = mg 

 a = g  

 

 

 

26. By energy conservation 
1

2
kx2 = mg(2x)  

 x =
4mg

k
 (maximum elongation) 

 ÅtkZ laj{k.k ls 
1

2
kx2 = mg(2x)   

 x = 
4mg

k
 (vf/kdre çlkj) 

 at equilibrium kx = 2mg  

 x = 
2mg

k
 

 lkE;koLFkk ij kx = 2mg  

  x = 
2mg

k
 

 So vr%, (K.E.)
max

 = mg(2x) – 
1

2
kx2  

 = 

2
2mg 1 2mg

2mg k
k 2 k

   
   

   
 

 
1

2
mv2

max
 = 

2 22m g

k
 

 v
max

 = 
m

2g
k

. 
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27. For minimum time,  

 U;wure le; ds fy, 

  a
max

 = g 

  1000 = 
2

1
gt2 

  t = 120 second 

  v = gt = 
6

100
 

 So, work done by man  

 blfy, /kkod }kjk fd;k x;k dk;Z  

 = 
2

1
× 70 ×

2

6

100








 = 9.7 kJ. 

 

28. (B) the force of friction between the bodies 

is zero  

 nksuksa oLrqvksa ds e/; ?k"kZ.k cy 'kwU; gSA 

 (D) the bodies may be rough but they do 

not slip on each other 

 oLrq,sa [kqjnjh gks ldrh gS ysfdu nksuksa ,d nwljs 

ij ugh fQlyrh gSA 

 

 

29. (i) for complete the loop minimum velocity 

at lowest point is v = 5gr    

 ywi iw.kZ djus ds fy, fuEure fcUnq ij U;wure 

osx v =  5gr    

 from energy conservation   

 mtkZ laj{k.k ls    

 
1

2
 mv

2
 = mgh  

 
1

2
m ( 5gr )

2
 = mgh  h = 

5

2
 r   Ans. 

 (ii) h is double then velocity at h position is   

     h nqxuk gS rc h fLFkfr ij osx gksxk -  

  mg2h – mg 2r = 
1

2
 mv

2
 (from energy 

conservation)    (ÅtkZ laj{k.k ls) 

  v = 6gr  

 Normal reaction at highest point.    

 mPpre fcUnq ij vfHkyEc izfrfØ;k cy 

  FR = N + mg = 
2m( 6gr )

r
 

  FR = 6 mg   Ans.  

30. The F.B.D of both blocks is as shown.   

 nksuksa xêksa ds FBD iznf'kZr gS 

  f =mg1

3mg

a1

m

   

 f =3mg2

3mg

a2

f =mg12m

  

 a
1
 = 

3mg mg

m


= 20 m/s2  

 a
2
 =

4mg 3mg

2m


  = 5 m/s2  

  a
pulley

 = 1 2a a 25

2 2


  = 

X

2
. Hence (vr%)  

 X = 25 

 

31. W =  F.dr
 

 

     =  ydx xydy    

   

  2x = 3y 

     = 

2

2

0

3 3
ydy y dy

2 2

 
 

 
    

   

   dx = 
3

2
dy 

     = 

2
3

2

0

3 y
y

4 2

 
 

  

 = 7 Joule. 

 

32. Using energy conservation : 

 ÅtkZ laj{k.k dk mi;ksx djrs gq, 

  
2
B

1
mv

2
 = mgh 

  v
B
 = 

2mgh

m
 

  v
B
 = 2hg   .....(1) 

 Also to complite vertical circle  

 Å/okZ/kj o`Ùk iwjk djus ds fy, Hkh 

  v
B
 = 5gR    .....(2)   

  R =
2

h
5

= 2 cm 
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33. a = g 

 a = 2 m/s
2
 

  v = 4a 

 v = 8 m/s  
 

34. f  mg sin  + mr
2   

 

 µ mg cos  mg sin  + mr
2
  

 or ;k µ  tan  + 
2r

gcos




   

  
 

 
2 

mg sin  + mr 

 

 

35. Displacement till it comes to rest    

 fLFkjkoLFkk esa vkus rd foLFkkiu 

 

 V2 = u2 + 2as  

 O2 = (10)2 + 2 (–(g sin + 
k 
 gcos)) (s) 

 s = 
100

24.8
  4 m 

 time to reach the hishest point  

 mPpre fcUnq rd igq¡pus esa yxk le; 

 V = u + at 

 O = 10 + (12.4) t 

 t = 
10

12.4
  0.8 sec 

 and after that the block will remain 

stationery a becouse tan  < 
s
. So in 2 sec 

distance travelled is 4 m. 

 rRi'pkr~ CykWd fLFkj jg tk,xk D;ksafd tan  < 


s
 ] vr% 2 lSd.M esa r; nwjh 4 m gSA 

 

36. By work energy theorem, dk;Z ÅtkZ izes; ls  

 WF + Wf = K 

  1000 × 4 – 10 × 4 =
1

2
m(10

2
 – 1

2
) 

  m = 80 kg. 
 

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

PART-III: CHEMISTRY  

 

37. Let no. of atom for  M
+2

 = a,  

 So no. of atom for  M
+3

 = 0.8-a 

 2a + 3(0.8 – a) = 2 

 So, a = 0.4 

gy- ekuk M
+2

 ds ijek.kq = a,  

 vr% M
+3

 ds ijek.kq = 0.8-a 

 2a + 3(0.8 – a) = 2 

 vr%] a = 0.4 

 

38. Theory based. 

 

39. (A) The element A is under going 

 reduction. 

 (C) The element B is under going oxidation.

  

 (D) The element Y is under going oxidation. 

 (A) rRo A vip;u ls xqtjrk gSA  

 (C) rRo B vkWDlhdj.k ls xqtjrk gSA 

  

 (D) rRo Y vkWDlhdj.k ls xqtjrk gSA 

 

40. (C) Rate of effusion of 2 : 1 molar ratio of 

H2 and O2 is 8 : 1 at constant temperature. 

 fu;r rkieku ij H2 o O2 ds 2 : 1 eksyj 

vuqikr dh fulj.k dh nj 8 : 1 gksrh gSA 

 

41.  N2  +  3H2  2NH3  

 Initially  

 izkjEHk esa  a atm   b atm       0 

 Finally   

 vUr eas   a – x   b – 3x        2x 

  a + b = 1 and rFkk a + b – 2x = 0.75  

  
3NHP  = 2x = 0.25 atm 

 

42. (C) Li > Be > B  (D) N > O > F 

 

43. B and N can not expend their octet due to 

absence of d-orbital. 

 B o N esa d-d{kd dh vuqifLFkfr ds dkj.k viuk 

 v"Bd izlkfjr ugah dj ldrk gSA 
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44. (A) O   (B) Pb  

  

 (C) T   (D) Bi  

  

45. (A) Al   (D) Sc  

 

46.  Ionic bond is formed between metal and 

non metal. 

 vk;fud ca/k /kkrq rFkk v/kkrq ds e/; curk gSA  

 

47. wt. of gas formed = 5 – 2.8 = 2.2 g 

 let the mol. mass of gas by M0 

  
0

2.2

M
 = 

1120

22400
  M0 = 44 

gy. fufeZr xSl dk Hkkj = 5 – 2.8 = 2.2 g 

 ekuk fd xSl dk v.kqHkkj M0 gSA 

  
0

2.2

M
 = 

1120

22400
  M0 = 44 

 

48.  Z =
PV

nRT
   

or  n = 
PV

ZRT
. = 

25 7
7

1
1.2 250

12




 

  

 

49.   HCO3
–
  CO2 

 Mole of HCO3
–
 = 

6.1 20

61 100
   

 = 0.02 mol of CO2 

 PV = nRT  

 1 × V = 0.02 × 
1

12
× 298  

 or   
2COV  =  0.49 L  

 

gy.   HCO3
–
  CO2 

 HCO3
– 
ds eksy = 

6.1 20

61 100
  

 = 0.02 CO2 ds eksy 

 PV = nRT  

 1 × V = 0.02 × 
1

12
× 298  

 or   
2COV  =  0.49 L  

50. 32

2

r

r
;

M

M

r

r

2

2

2

2

2

2

H

O

O

H

H

O


  

 4:1r:r
4

1

r

r

22

2

HO

2H

O


 

 

1

t
1

24

= 
1

4
 or t = 96 S 

 

51. a = 5 

 b = 4 

 

52. x = 4 Period 

 y = 11 Group 

 8 + 11 = 19.  

 

53. 16 lone pairs, hence 32 unshared 

electrons.  

 16 ,dkdh ;qXe, blfy, 32 vlk¡f>r bysDVªkWu  

  

 

54.  O=C=O  

 

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