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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 MCQ CBQ 

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

  Class-11 6   8   4   18 60 100.00% 

1 Straight Line 2 1,5 2 7,8 2 17,18 6 20 33.33% 

2 
Permutation 

and 
Combination 

2 2,3 2 9,10 2 15,16 6 20 33.33% 

3 
Solution of 

Triangle 
1 4 2 11,12 _ _ 3 10 16.67% 

4 
Binomial 
Theorem 

1 6 2 13,14 _ _ 3 10 16.67% 

  Total 6   8   4   18 60 100% 
 

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 MCQ CBQ 

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

  Class-11 6   8   4   18 60 100.00% 

1 
Circular 
Motion 

3 19,21,23 _ _ 2 33,34 5 18 30.00% 

2 

System of 
Particles, 
Centre of 

Mass, 
Momentum 

and 
Collision 

1 20 2 27,32 2 35,36 5 16 26.67% 

3 
Rotation 

(Rigid Body 
Dynamics) 

2 22,24 5 25,28,29,30,31 _ _ 7 23 38.33% 

4 
Work, 

Power & 
Energy 

_ _ 1 26 _ _ 1 3 5.00% 

  Total 6   8   4   18 60 100% 
 

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 MCQ CBQ 

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

  Class-11 6   8   4   18 60 100.00% 

1 Gaseous State 1 37 1 43 _ _ 2 7 11.67% 

2 Thermodynamics 1 38 1 46 2 51,52 4 13 21.67% 

3 
Chemical 

Equilibrium 
1 39 2 44,45 _ _ 3 10 16.67% 

4 
Chemical 
Bonding 

2 40,41 2 47,48 2 53,54 6 20 33.33% 

5 
GOC-I (Electronic 

Effect) 
1 42 1 50 _ _ 2 7 11.67% 

6 
Periodic Table  

Periodicity 
_ _ 1 49 _ _ 1 3 5.00% 

  Total 6   8   4   18 60 100% 
 

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) 

NVQ MSQ 

No. of 
Qs. 

Qs. 
Sequencing  

No. of 
Qs. 

Qs. 
Sequencing  

  Class-11 12   6   18 60 100.00% 

1 Straight Line 6 1,2,3,4,5,6 1 18 7 22 36.67% 

2 
Permutation 

and 
Combination 

2 7,8 1 13 3 10 16.67% 

3 
Binomial 
Theorem 

2 9,10 2 15,16 4 14 23.33% 

4 
Solution of 

Triangle 
2 11,12 2 14,17 4 14 23.33% 

  Total 12   6   18 60 100% 
 

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) 

NVQ MSQ 

No. of 
Qs. 

Qs. Sequencing  
No. of 

Qs. 
Qs. 

Sequencing  

  Class-11 12   6   18 60 100.00% 

1 
Work, Power 

& Energy 
1 19 1 34 2 7 11.67% 

2 
Rotation 

(Rigid Body 
Dynamics) 

6 20,22,23,24,27,29 2 35,36 8 26 43.33% 

3 
Circular 
Motion 

4 21,26,28,30 _ _ 4 12 20.00% 

4 

System of 
Particles, 
Centre of 

Mass, 
Momentum 
and Collision 

1 25 2 32,33 3 11 18.33% 

5 
Simple 

Harmonic 
Motion 

_ _ 1 31 1 4 6.67% 

  Total 12   6   18 60 100% 
 

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) 

NVQ MSQ 

No. 
of 

Qs. 
Qs. Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

  Class-11 12   6   18 60 100.00% 

1 Gaseous State 2 37,38 1 49 3 10 16.67% 

2 Thermodynamics 2 39,40 1 51 3 10 16.67% 

3 
Chemical 

Equilibrium 
2 41,42 1 50 3 10 16.67% 

4 Chemical Bonding 5 43,44,45,46,47 3 52,53,54 8 27 45.00% 

5 
GOC-I (Electronic 

Effect) 
1 48 _ _ 1 3 5.00% 

  Total 12   6   18 60 100% 
 

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 ABCD ABC AD ABD ACD A C A A 

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

Ans. E E D A A B D C   

PART-II : PHYSICS 

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

Ans. ABC ABCD AD ACD AC ACD A B A B 

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

Ans. A C C B B A B A   

PART-III : 
CHEMISTRY 

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

Ans. A BC ABD AC ABD ACD D A B B 

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

Ans. D C B B B C A C   

PAPER-2 

PART-I : 
MATHEMATICS 

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

Ans. 04.00 80.00 02.75 27.00 04.00 09.00 80.00 06.00 11.50 08.00 

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

Ans. 20.25 02.00 ABCD AC AD AC AC CD   

PART-II : PHYSICS 

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

Ans. 30.00 12.00 10.00 02.00 11.00 25.00 36.00 16.00 10.00 75.00 

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

Ans. 64.00 40.00 BC CD BC AD ABC ABC   

PART-III : 
CHEMISTRY 

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

Ans. 10.00 03.00 16.00 
00.66 to  

00.67 
02.00 20.00 12.00 06.00 09.00 05.00 

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

Ans. 03.00 06.00 B CD ABD CD ABC ABD   

 

 

  

ANSWER KEY (AK) 
 

STUDENT'S SPACE 
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TEXT SOLUTIONS (TS)  
 

PAPER-1 
 

PART-I: MATHEMATICS  
 

 

1.  

 

(0, P) B 

P 

O 
(P, 0)  

A 

Q 

 

1 












 1

p
,

1

p

 

 

 Let coordinates of Q  












 1

p
,

1

p
 

 Eg of PQ  

 y – 
1

p




 = 












1

p
x1  

 coordinates of P  












1

1
p,01  

 
8

3

OB.OA
2

1

AQ.PQ
2

1

OAB

APQ





 

 

2

2

P

8

3

)1(

2

8

3

1

P2
,

1

P2












.

2

2

P

8

3

)1(

2

8

3

1

P2
,

1

P2












 P

2 

  8

3

1

2
2





  

 3
2
 – 10  + 3 = 0  3 , 1/3 

 

2. (A) 
6
C3. 

4
C2. 5!5! = (5!)

3   
 

 (B) 
6
C1. 9! 

 (C) (6+1)! 4! = 7! 4! 
 (D) 

10
p4 

 

3. Consider 2
k
  N 

 If k is odd 2
k
 + 1 is divisible by 3 and  

 If k is even 2
k
 + 2 is divisible by 3. 

 Hence if 2
k
 is divided by 3 the remainder is 

 1 if k is even and 2 if k is odd.  
 so for the expression 2

m
 + 2

n
 +  2

p
 to be 

 divisible by 3 either all m, n & p should be 
 odd or all m, n and p should be even. 
 Hence possible number of ordered triplet is  
 = 50 × 25 × 13 + 50 × 25 × 12 = 31250 

gy- ekuk 2
k
  N  

 ;fn k fo"ke gS rc 2
k
 + 1, 3 ls HkkT; gksxkA 

 rFkk 

 ;fn k le gS rc 2
k
 + 2, 3 ls HkkT; gksxkA 

 vr% ;fn 2
k
 esa 3 dk Hkkx nsus ij 'ks"kQy 1 

gksxk] ;fn k le gS rFkk 'ks"kQy 2 gksxk ;fn k 

fo"ke gSA 

 blfy, O;atd 2
m
 + 2

n
 +  2

p
] 3 ls HkkT; gksxk] 

;fn lHkh m, n rFkk p le gks vFkok lHkh m, n 

rFkk p fo"ke gksA 

 vr% vf/kdre laHkkfor f=kdksa dh la[;k  

 = 50 × 25 × 13 + 50 × 25 × 12 = 31250 gSA 

4. From the given relation we have 

 
c2

b

bc2

abc 222




 

   .ca0ca 22   

 So (a) is correct and a = c A = C and the 

 given relation 
 Gives sin B = sin 2C. 

gy-  fn;k x;k lEcU/k gS - 

 
c2

b

bc2

abc 222




 

   .ca0ca 22   

 blfy, (a) lgh gS rFkk a = c A = C rFkk  

 fn;k x;k lEcU/k sin B = sin 2C. 

5.  

 

 

7
x
+

2
y
 =

 0
 

4x + 5y = 0 (0, 0) 

B 

A 

 
 Consider line ky7x11   

 js[kk ky7x11   gSA  

 Intersection of 0y5x4   is 

 A
27

k4
,

27

k5








 
 

 0y5x4   ds izfrPNsnu A
27

k4
,

27

k5








 
gSA 

 Similarly intersection with line 0y2x7   

 is B
27

k7
,

27

k2








 
 

 js[kk 0y2x7   ds lkFk izfrPNsnu 

 B
27

k7
,

27

k2








 
 gSA 

 Mid point in 








18

k
,

18

k
 e/; fcUnq 









18

k
,

18

k
 gSA 

 Line joining (0, 0) and 








18

k
,

18

k
 is y = x 

 (0, 0) vkSj  








18

k
,

18

k
 ls xqtjus okyh js[kky = x 

6. (A)  For constant term put x = 0 and get 
 constant term = 4 

 vpj in ds fy, x = 0 j[kus ij vpj in = 4

 (C) Required vHkh"V = 1.25 + 2.24 + 3.23 + 

 ..... + 25.1 = 2925 
 (D)  Coefficient of x

24
 = 1.25 + 2.24 + 3.23 + 

 ..... + 25.1 = 2925 

 x
24

 dk xq.kkad 1.25 + 2.24 + 3.23 + ..... + 

 25.1 = 2925 

  
  
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7.  



 


 A (2,0) , B (0,3)  
 OA  = 2 , OB = 3 

  Let variable line be 1
b

y

a

x
  

 OA= a , OB = b   

 A (a,o) , B= (o, b)  a + b = 5 

 AB  1
b

y

2

x
           A'B 1

3

y

a

x
          

 Let P (x,y) be P of intersection of AB & 
 AB   

 1
a5

y

2

x



   1

3

y

a

x
         

 1

y3

x3
5

y

2

x





  3x + ay = 3a   

  a = 
y3

x3


 

 
1

x3y515

y3y

2

x





  

 15 x – 5xy – 3x
2
 + 6y – 2y

2
 = 30 – 10y – 6x  

 3x
2
 + 2y

2
 + 5xy –21x –16y + 30 = 0 

 (x + y – 5) (3x + 2y – 6) = 0 
 Hence point of intersection is (–4, 9) 
 

8. mPQ = mRS = 5 

 Let P (, 2) 

  equation of PQ is 5
x

2y





  

  Q  (3, 17 – 5) 

 and equation of PS is 
5

1

x

2y





  

  S (–3, 
5

13 
) 

 mid point of QS is also mid point of PR  

  coordinate of R 






 


5

2488
,  

 So locus of R is  24x – 5y + 88 = 0 
 
9.   

     
 

 1
st
 box can be filled in 9 ways 

2
nd

 box can be filled in 9 ways (repetition is 
allowed) 
3

rd
 box can be filled in 9 ways 

4
th
 box can be filled in 9 ways 

Now, we have to fill the 5
th
 box carefully 

such that the number is divisible by 3. 

Add the 4 numbers in the first 4 box. 
If their sum is in the form 3n. then fill the 
last box by 3,6 or 9 

 Similarly their sum is in the form of 3n + 1, 
then fill the last box in 3 ways by 2, 5 or 8 

 Similarly their sum is in the form of 3n + 2, 
then fill the last box in 3 ways by 1, 4 or 7 
Therefore, in any case, the last box can be 
filled in 3 ways only 

 Number of five-digit numbers  

= 9×9×9×9×3 = 3
9 

gy- 

     
 

 1
st
 ckWDl dks Hkjus ds rjhds 9  

2
nd 
ckWDl dks Hkjus ds rjhds 9 (vadks dh iqujko`fÙk 

laHko gS) 

3
rd

 ckWDl dks Hkjus ds rjhds 9 

4
th
 ckWDl dks Hkjus ds rjhds 9 

vc] 5
th
 ckWDl dks bl izdkj Hkjuk gS fd la[;k 3 

ls HkkT; gks tk;s blds fy, izFke pkj ckWDl esa 

Hkjh xbZ la[;kvksa dk ;ksx djrs gSA  

 ;fn ;ksxQy 3n :i esa gS rks 5
th
 ckWDl dks 3 ;k 

6 ;k 9 ls Hkjk tk;sxkA 

 blh izdkj ;ksxQy 3n + 1 :i esa gS rks 5
th
 

ckWDl dks 2 ;k 5 ;k 8 ls Hkjk tk;sxkA  

 blh izdkj ;ksxQy 3n + 2 :i esa gS rks 5
th
 

ckWDl dks 1 ;k 4 ;k 7 ls Hkjk tk;sxkA 

 blfy, ikap vadks dh dqy la[;kvksa dh la[;k  

¾ 9×9×9×9×3 = 3
9
  

10.  The possible arrangements of teachers and 
 students can be as follows: 

 fo|kfFkZ;ksa rFkk v/;kidks ds cSBus ds laHkkfor 

 rjhds fuEu gS  

 (i) TSSTSSTSS 
 (ii) STSSTSSTS 
 (iii) SSTSSTSST 
 Hence, total number of ways = 3.(3!)6!  
 = (18)6! 

 vr% dqy rjhds = 3.(3!)6! = (18)6! 

11. 
1

2
.c.BD.sin = 

3

2
.a.sin(45

o
 – ) BD   

 
 3 sin 45

sin

o

c

a






  

 

 
33 cos sin
22

sin3 1

2 2

 








 

 

 
 

6 3
cot 1

23 1
 


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2 3

cot 1
3 1

 


  

 cot 3     

  
 

12. 
CsinBsinAsin

)CsinBsinA(sin)R2(
333

3333




 = 8 

 [R = 1] 
 Greatest length of a side of a triangle 
 inscribed in a circle can be equal to 
 diameter of the circle. 

 o`Ùk ds vUrxZr f=kHkqt dh ,d Hkqtk dh vf/kdre 

 yEckbZ o`Ùk ds O;kl ds cjkcj gks ldrs gSA  

 Hence maximum value of a = 2  

 vr% a dk vf/kdre eku 2 gSA 
 

13.   
!n

2

!5!5

1

!7!3

2

!9!1

2 m

   

 
!n

2

!5!5

!10

!7!3

!102

!9!1

!102

!10

1 m
















 

   
!n

2
CC2C2

!10

1 m

5
10

3
10

1
10   

   
!n

2
CC2C2

!10

1 m

5
10

3
10

1
10   

  
!n

2
)2(

!10

1 m
110   

  m = 9 and n = 10 
 Here, x – y + 1 = 0 and x + y + 3 = 0 are 
 perpendicular to each other, then 
 orthocentre is the point of intersection 
 which is (–2, –1) 

  –2 = 2m – 2n 
 and –1 = m – n  

  Point is (2m – 2n, m – n). 

gy-   
!n

2

!5!5

1

!7!3

2

!9!1

2 m

   

 
!n

2

!5!5

!10

!7!3

!102

!9!1

!102

!10

1 m
















 

   
!n

2
CC2C2

!10

1 m

5
10

3
10

1
10   

   
!n

2
CC2C2

!10

1 m

5
10

3
10

1
10   

  
!n

2
)2(

!10

1 m
110   

  m = 9 vkSj n = 10 

 ;gk¡, x – y + 1 = 0 vkSj x + y + 3 = 0 ,d nwljs 

 ds yEcor~ gS vr% yEcdsUnz izfrPNsn fcUnq gS tks 

 fd (–2, –1) gSA 

  –2 = 2m – 2n  vkSj –1 = m – n  

  fcUnq (2m – 2n, m – n) gS. 
 

14.   3
4n

 = 81
n
 = (1 + 80)

n
 = 1 + 80,   N  

  
n433 = 3

1 + 80 = 3.3
80 = 3 . (9)

40  

 = 3(10 – 1)
40 

 = 3(1 + 10) = 3 + 30 

  Last digit of 13
n43   is 4. 

gy-   3
4n

 = 81
n
 = (1 + 80)

n
 = 1 + 80,   N  

  
n433 = 3

1 + 80 = 3.3
80 = 3 . (9)

40  

 = 3(10 – 1)
40 

 = 3(1 + 10) = 3 + 30 

  13
n43   dk vfUre vad 4 gSA 

 

15. The no. of ways of arranging 2’s is 
15

C4. 
Fill the first empty position left after 
arranging the 2’s with a 
0 (1 way) and pick the remaining five 
places from the position 
of remaining five zeros 

10
C5 ways. 

.-. 
15

C4 
10

C5 
 

16. Put a '0' in the first position (1 way). Pick 
 five other positions for the remaining 0’s 
 (

14
C5 ways), put a '1' in the first of the 

 remaining positions (1 way), then arrange 
 the remaining four 1 ’s (

8
C4 ways)  

 
14

C5  
8
C4 

 

17. Let the parametric equation of the line 

 drawn be x = r cos , y = r sin   

 Putting it in L1 

  r sin   = r cos   + 10 

  
1 sin cos

OA 10

 
  

 Putting it in L2 

  
1 sin cos

OB 20

 
  

 Let P = (h, k) and OP = r 

 h = r cos  k = r sin  

 
2 sin cos sin cos

r 10 20

    
  
 

 

 3y – 3x = 40 

gy- ekuk fd js[kk dk izkpfyd lehdj.k x = r cos  

 vkSj y = r sin  gSA 

 bls L1 esa j[kus ij  

  r sin   = r cos   + 10 

 
1 sin cos

OA 10

 
  

 bls L2 esa j[kus ij  

 
1 sin cos

OB 20

 
  

A 

C 

D 

B 
45

o
- 

 



 

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 
SOL01JAAPT4021223C1-12 

Toll Free :  1800 258 5555 | CIN: U80302RJ2007PLC024029 

 

 ekuk P = (h, k) vkSj OP = r 

 h = r cos   k = r sin  

 
2 sin cos sin cos

r 10 20

    
  
 

 

 3y – 3x = 40 
 

18. 

 
2

2

10 x 20
r

sin cos


 
  (y – x)

2
 = 200 

  

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

PART-II: PHYSICS  
 

19. Sphere is rotating about a diameter   

 xksyk] O;kl ds lkis{k ?kw.kZu dj jgk gSa vr% 

 so vr%, a = R  

 but, R is zero for particles on the diameter.  

 ysfdu O;kl ij fLFkr fcUnqvks ds fy;s R 'kwU; 

gksxk  
 

20. (A) Their velocities are interchanged  

 buds osx ijLij ifjofrZr gks tkrs gSA 

 (B) Their speeds are interchanged 

 budh pkysa ijLij ifjofrZr gks tkrh gSA 

 (C) Their momenta are interchanged 

 buds laosx ijLij ifjofrZr gks tkrs gSA  

 (D) The faster body slows down and the 
slower body speeds up. 

 rhozxkeh oLrq /kheh gks tkrh gS rFkk /kheh oLrq 

rst gks tkrh gSA  
 

21. (A) During a period of 1 year displacement 
is equal to zero, so that average velocity is 
equal to zero. 

 (B) During a period of one year distance 
travel is not equal to zero. So that average 
speed is not equal to zero. 

 (C) During a period of first 6 month of the 
year change in velocity not equal to zero. 
So that average acceleration is not equal to 
zero. 

 (D) In uniform circular motion instantaneous 
acceleration is act towards centre of circular 
path.   

 (A) ,d o"kZ ds nkSjku foLFkkiu 'kwU; gS] vr% 

vkSlr osx 'kwU; gksxkA 

 (B) ,d o"kZ esa r; nwjh 'kwU; ugha gksrh] vr% 

vkSlr pky 'kwU; ugha gksxhA 

 (C) ,d o"kZ esa izFke 6 ekg ds nkSjku osx ifjorZu 

'kwU; ugha gS] vr% vkSlr Roj.k 'kwU; ugh gksxkA  

 (D) fu;r o`Ùkh; xfr esa rkR{kf.kd Roj.k o`Ùkh; 

iFk ds dsUnz dh vksj fØ;k'khy gksrk gSA  

 
 
 
 

22.  

 

 



2R

m, R

m

  

   
 conserving angular momentum about 

centre of disc 

 pdrh ds dsUæ ds lkis{k dks.kh; osx laj{k.k djus 

ij  

 2 2 2
f

1 1
mR mR mR

2 2

 
    

 
  

  f
3


   

 Impulse on particle d.k ij vkosx = P


 

 iP


 = 2mR î  ; f f

m Rˆ ˆP m Rj j
3


  


 

 

2
2 m R 37

P (2m R) m R
3 3

 
      

 


 

 

23. Ao

AB




 = 

v / r

3r
v /

2

 = 
v / r

2v /3r
  

 = 
3

2
 

 AC = 
v

2r
 = 

2


 

 
24.  

 

 

 
 for pure rolling   

 'kq) ykSVuh xfr ds fy,  

 V = R 
 VA = 2V 

 VB = 2 V 
 (VC = 0) 
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25.  

 
 Moment of inertia of a complete disc about 

point A is 
2MR

2
+ MR2 = 

3

2
MR2  

 lEiw.kZ pdrh dk fcUnq A ds ifjr% tM+Ro vk?kw.kZ 

gS 
2MR

2
+ MR2 = 

3

2
MR2  

 Moment of inertia of a semi–disc of same 

mass =
3

2
 MR2 . 

 leku nzO;eku dh v/kZ pdrh dk tM+Ro vk?kw.kZ 

gksxk = 
3

2
MR2 

 

26. KE at maximum height 

 vf/kdre~ Å¡pkb Z ij xfrt Åtk Z  

 
1

2
mu2 cos2600 = 10 J 

 
1

2
mu2 = 40 J 

 Mg H
max

 = 30 J   ...........(1) 

  when tc PE = KE 

  PE = 20 = KE 

  mgh = 20  ...........(2) 
 from (1) and (2)  

 ¼(1) rFkk (2) ls½  

 
max

h

H
 =

2

3
  

 

27. Using moment of conservation  

 laosx laj{k.k ds mi;ksx ls  

 mv + 2m(0) = mv1 + 2mv2 
  v1 + 2v2 = v   ...(i)  

 and rFkk   e = 1 = 2 1v v

v 0




 

           v2 – v1 = v   ...(ii) 

 from eq. (i) and (ii) lehdj.k (i) rFkk (ii) ls  

 v1 = 
v

3
  ini

final

K

K
 = 

2

2

1
mv

92

11 v
m

2 3


 
 
 

 

 

28.  

 PQR = AOB + M.(ON)2   

 PQR = 
1

4
MR2 + M

2
C

2

 
 
 

. 

 But PQR = 
1

2
MR2  

  C = 
R

2
 .    

 Hence (B) is correct.        

 vr% B lgh gSa  

29. mgR  
2

1
 
 
 

= I

 I = mR2 – m 

2
2R 

 
 

+ m

2
2R

R
 

 
 

 

 I = 2mR2
2

1
 
 
 

 

 mgR 22 2
1 2mR 1
   
      
    

g

2R

 
  
 

   

 = 1 rad/sec2 

30. 
2

T
4

T 21


   2

T

T

2

1   

31. T = 2
mg





,  = 2m  + m(2)

2
  = 5m

2
  

 = 
25m

2
3

2mg
2





 = 

5
2

3g



  

  Leq = 
5

3


  

32. Particle is starting from rest, i.e. from one of 
its extreme position. 

 As particle moves a distance 
A

5
, we can 

represent it on a circle as shown. 

 d.k fLFkj voLFkk ls pyuk çkjEHk djrk gS vFkkZr 

vius fdlh vUR; fcUnq esa pyuk çkjEHk djrk gSA 

 tSls fd d.k] 
A

5
 nwjh r; djrk gS] bls ,d o`Ùk 

ij n'kkZ;k tk ldrk gSA 

 cos  = 
4A /5 4

A 5
   = cos

–1 4

5

 
 
 

  

 t = cos
–1 4

5

 
 
 

            t = 
1


 cos

–1 4

5

 
 
 

  

  = 
T

2
 cos

–1 4

5

 
 
 

   

    

 

 

 
P 

x 

y 

A/5 4A/5 

A 

Q 
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Method : As starts from rest i.e. from extreme 

position x = A sin (t +  ) 

 f}rh; fof/k% pqafd d.k fLFkjkoLFkk ls xfr 

djrk gS vFkkZr vUR; fcUnq ls xfr djrk gSA  

 x = A sin (t +  ) 

 At t = 0 ij ;  x = A     = 
2


    

   A – 
A

5
 = A cos t   

 
4

5
 = cos t   t = cos

–1 4

5
   

 t = 
T

2
 cos

–1
 

4

5

 
 
 

   

 

33. As speed of ball is variable, so motion is 
non uniform circular motion.   

 pwafd xsan dh pky ifjorhZ gS vr% vleku o`Ùkh; 

xfr gSA  
 

34. At the highest position of ball, net tangential 
force is zero, hence tangential acceleration 
of ball is zero,  

 lcls mPpre fLFkfr ij xsan dk Li'kZ js[kh; 

Roj.k 'kwU; gksxk] 
 

35. 1 
 

36. mA × 0.8 =  mA × 0.2 +  mB × 1.0 
 mA × 0.6  mB × 1.0 mB = 0.6 

mA 

 e = 
1– 0.2

0.8
 = 1     

 d = 6 × 0.5 –  6 × 0 = 3N – sec.  
 = 10 × {0.8 – 0.5} = 10 × 0.3 = 3 NS 

 U = 
2

1
 × 10 × (0.8)

2
 –

2

1
  × 10 × (0.5)

2
 

 = 5 × 0.64  8 × 0.25 
 = 3.2 – 2.0 = 1.2 J 
 

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

PART-III: CHEMISTRY 
 

38. q 950 J   

  v 14 4 10 lit     

 W w P v    

  10   bar lit 

  10 100 1000      

 E = q + W 

  950 1000   

  50  J 
 

39. For reaction n < 0 so high pressure is 
 favoured for forward reaction.  
 Reaction is endothermic so high 
 temperature favours forward reaction.  

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

 vfHkfØ;k ds fy, vuqdwy gksrk gSA  

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

 vfHkfØ;k ds fy, vuqdwy gksrk gSA   
 

40. B and N can not expand 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 
 

41. SO3 (2 p – d) 

 P4O10 (4 p – d) 

 H2SO4 (2 p – d) 
 

42. It is based on definition. 

 ;g ifjHkk"kk ij vk/kkfjr gSA 
   

44. N2O4    2NO2  

 1 –     2 

 
D

d
 = 1 + (n – 1)   

  
46

69 / 2
 = 1 +    

4

3
 = 1 +  

   = 
1

3
 

  KP  =  
2

2

4

1



 
. P   

  KP = 

1
4

9
1

1
9





 . 2 

 

45.  X(s)  A(g) + 2 B(g)  

      a   (2a + 2b)  
  Y(s)  C(g)  + 2 B(g)  

         b   (2a + 2b)  

  1

2

p

p

K

K
 = 

a

b
 = 2   a = 2b  

  
1PK  = a (2a + 2b)

2
   

  9  10
–3

 = 2b(6b)
2
  

  9  10
–3

 = 2b  36b
2
  

  
39 10

72


 = b

3
 = 

1

8
  10

–3
  

  
1

2
  10

–1
 = b  0.05 = b  

  a = 2  0.05 = 0.10 atm  
 Total pressure of  gases 

  (xSlksa dk dqy nkc)  = PA + PB + PC  

 = 3(a+b)  
 = 3(0.15) = 0.45 atm  
 

46.    

 W
ABCD

 = 3 × 5 = 15 atm 

 q
ABCD 

 = –W
ABCD  
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47. (A) Due to the presence of formal charges  
 (B) According to MOT bond length of 

 2 2O O   

 (D) 2H O  : 104.5º,  2OF  : 103  and 

 2OCl :111 . 

gy. (A) vkSipkfjd vkos’'kksa dh mifLFkfr ds dkj.k  

 (B) MOT ds vuqlkj ca/k yEckbZ dk Øe 

 2 2O O    

 (D) 2H O  : 104.5º,  2OF  : 103  vkSj 

2OCl :111 . 

 

48.  Steric number = 5 ; 

  Hybridisation = sp
3
d.  

gy.  f=kfoe la[;k = 5 ;  

 ladj.k = sp
3
d.  

 

49. All are isoelectronic species having 10 
electrons in each species but different 

nuclear charge and thus ionic radius  

1

Nuclear charge
. 

 So correct order is 
9
F– < 

8
O2– < 

7
N3–. 

gy. lHkh lebysDVªkWfud Lih'kht gSa] D;kasfd lHkh esa 

bysDVªkWuksa dh la[;k leku ¼10½ gS ijUrq 

ukfHkdh; vkos'k vyxµvyx gaS rFkk bl izdkj 

vk;fud f=kT;k  
1

ukfHkdh; vkos'k 
 

 blfy, lgh Øe 
9
F– < 

8
O2– < 

7
N3– gSA 

50. 

 

N 

H 


N 

H 

  

 

51. P v/s 
V

1
 

 Slope = nRT = 22.4 atm L 

 W = –nRT 2

1

v
w RT n

v

 
   

 
  

 W = 
11.2

w 22.4 n
22.4

 
   

 
  

 W = w 22.4 n 2   

 W = w 22.4 0.7  15.68 atm atm L 

gy. P v/s 
V

1
 

<+ky = nRT = 22.4 atm L 

 W = –nRT 2

1

v
w RT n

v

 
   

 
  

 W = 
11.2

w 22.4 n
22.4

 
   

 
  

 W = w 22.4 n 2   

 W = w 22.4 0.7  15.68 atm atm L 
  

52. Work done in irreversible process 

 =  exP V   

 At constant temperature 
1 1 2 2PV P V  

 In (a), 

  
22 8 10 V    

 V2 = 1.6 L 

 V = 1.6 – 8 = – 6.4 L 
 W = – 10 (–6.4) = 64 L bar 
 In (b), 

 
2

2 8
V 0.8

20


  = 0.8 L 

 V = 0.8 – 1.6 = – 0.8 L 

    extw P V 20 7.2     (– 0.8) = 16 L bar   

 Total work 
a bw w 64 144 208    64 + 16 = 80 L bar   

gy. vuqRØe.kh; izØe esa fd;k x;k dk;Z = 

  exP V   

 fu;r rki ij 
1 1 2 2PV P V  

 (a) esa, 

  
22 8 10 V    

  V2 = 1.6 L 

  V = 1.6 – 8 = – 6.4 L 
  W = – 10 (–6.4) = 64 L bar 

 (b) esa, 

 
2

2 8
V 0.8

20


  = 0.8 L 

 V = 0.8 – 1.6 = – 0.8 L 

    extw P V 20 7.2     (– 0.8) = 16 L bar   

 dqy dk;Z 
a bw w 64 144 208    64 + 16 = 80 L bar   

53. (A) A.B.M.O. are formed by the linear 
combination of two atomic orbitals when 
their wave functions  are subtracted. 

 (B) the electron density increases between 
the nuclei of B.M.O. 

 (C) It is false.  
 (D) The energy of B.M.O. is always less 

than energies of the combining atomic 
orbitals 

(A) A.B.M.O. dk fuekZ.k nks ijek.oh; d{kdksa 

ds js[kh; la;kstu }kjk gksrk gS tc 

buds rjax Qyu ?kVkRed :i ls  

la;ksftr gksrs gSA 

 (B) B.M.O. ds ukfHkdks ds e/; bysDVªkWu ?kuRo 

esa o`f) gksrh gSA 

 (C) ;g vlR; gSA 

 (D) B.M.O. dh ÅtkZ] la;ksftr gksus okys ijek.kq 

d{kdksa dh ÅtkZvksa ls lnSo de gksrh gSA 
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54. (A) Total energy of system decreases 
 (C) The bond order of a molecule is half of 

difference in number of bonding and 
antibonding electrons. 

 (A) fudk; dh dqy ÅtkZ ?kVrh gSA 

 (C) v.kq dk cU/k Øe cU/kh o izfrcU/kh bysDVªkWuksa 

dh la[;k esa vUrj dk vk/kk gksrk gSA 

 

PAPER-2 
 

PART-I: MATHEMATICS 
 

 
 

1.  

 

 

 
 B is image of A about  y = – x  

  B (– k, –h) 

 C is image of A about  y = 9x

  C 






 

41

k40h9
,

41

h40k9
 

 Slope of PB = slope of PC  

 








 









 







41

h40k9
1

41

k40h9
1

k1

h1
 

k9h4041

k40h941

k1

h1









 

40(h
2
 + k

2
) + 90h – 10k = 0 

hence locus of (h, k) is 4(x
2 
+ y

2
) + 9x – y = 0 

 
2.  

 

C 










3

2
,

3

2  

 

 Let B = 






 


3

4
, hence OC = OB = 

3

5
  

  C 






 
0,

3

5
 

 slope of 

3

5

3

2

0
3

2

3

5

0
3

4

BC














   

 –
5

3

3

5

3

2
3

2

2 




  =
5

3
  

 A  














 








 


5

4
,

5

8

3

4
,

3

8

3

4
,

3

5
A  

 

3. x
3
 – 3x

2
 + 6x + 1 = 

 

0 

p 

r 
q  

 p + q + r = 3, pq + qr + pr + rp = 6, pqr = –1 

 Centroid  






















3

rp

1

qr

1

pq

1

,
3

rpqrpq
 

 






 

pqr3

rqp
,

3

6
(2, –1) 

4. mDF = 1 
 

F E 

A(2,3) 

x + 2y + 12 = 0 x – y + 3 = 0 

2 2 

C B 

D 

 
 mAB = –1 

 AB  y – 3 = – 1(x – 2)   x + y = 5 

 mDE = 
2

1
   mAC = 2 

 AC  y – 3 = 2(x – 2)   2x – y = 1  

  E (–2, –5) and F(1, 4)  

  B(–1, 6) and C(–10, –21) 

 DBC = 
2

1
|–6(6 + 21) – (–21 + 3) –  

10(–3 – 6)| = 27 
 
5. x

2
 – 3y

2
 – 2xy + 8y – 4 = 0  

 x – 3y + 2 = 0  and x + y – 2  = 0  
 

 

A 

B 

O 

P 
(–5, –1) 

x + y – 2 = 0 

x – 3y + 2 = 0 

 
 Point P(–5, –1) lies on x – 3y + 2 = 0   

If origin lies inside the triangle then 
 maximum slope  

 – 1 < MPB < 
5

1
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  a = – 1, b = 
5

1
 

  4
b

1
a   

 

6 Each family consist of parallel lines and in 
each family there are 3 pair of lines which 

has a distance of 2 unit between them. 

So square formed by these pair one from 
each family will have diagonal of 2 unit.   

 Total no. of such squares = 3 × 3 = 9 

gy- izR;sd fudk; lekUrj ljy js[kkvksa dks iznf'kZr 

djrk gSA izR;sd fudk; es lekUrj ljy js[kkvksa 

ds 3 ;qXe bl izdkj gS fd muds e/; nwjh 

2 bdkbZ gS vr% bu ;qXeksa ls cuus okys oxksZ ds 

fod.kksZa dh yEckbZ 2 bdkbZ gSA   

 blfy, cuus okys oxksZ dh la[;k = 3 × 3 = 9 
 

7.  Given m  30, n  30 

 Total cases = 30  30 = 900 

Required condition: 2n m and 2m  n 
Let us find ordered pairs (m, n) such that 
2n < m and 2m < n. By 
symmetry we will get same answer for both 
conditions. Hence, 
let us evaluate only one 2m < n 
Value of n     Number of Points (m,n) 
1,2    0 
3,4    1 
5,6    2 
…     
29,30    14 

 Required Number  

 = 900 –2 2 480r
14

0r




 

 

8.  Here the sum of the numbers on six cards 
vanishes. 
Case I: If selected 3 cards each of 
number–1 or 1 i.e 

Number of arrangements =
3!3!

6!
 = 20 

Case II: If selected 2 cards each of no. –1,0 
or 1 i.e 

Number of arrangements =
2!2!2!

6!
 = 90 

Case III: If selected one card each of 
number-1 and 1 and 4 
cards of no. 0. 

Number of arrangements =
!4!1!1

!6
=30 

Case IV: If all cards selected from the no. 0 

No. of arrangements = 
6!

6!
= 1 

Hence total no. of arrangements are 20 + 
90 + 30 + 1 = 141 
 

9.      
10 11 20

1 2 1 2 1 2x x ... x         

 =  
 

 

11

10
1 2 1

1 2
1 2 1

x
x

x

  
  


 

   

 = 
   

21 10
1 2 1 2

2

x x

x

  
 

 coeff. of x
12

 dk xq.kkad = 
13

21
13

2

2
C 

2

213

 

  = 21 12
13 2C 2

12 

 

10.  3 5

0

1
1 2 3

rn
n

r

r

x x C
x



 
 

       
    

 coefficient of x = - 2 x 
n
C2 + 3x 

n
C4 = 154 

  
     3 1 2 3

1 154
4 3 2 1

n n n n
n n

  
    

  
 

   n
4
 - 6n

3
 + 3n

2
 + 2n = 1232 

 Possible value from options, n = 8 

gy-  3 5

0

1
1 2 3

rn
n

r

r

x x C
x



 
 

       
  

 x dk xq.kkad = – 2 x 
n
C2 + 3x 

n
C4 = 154 

  
     3 1 2 3

1 154
4 3 2 1

n n n n
n n

  
    

  
 

   n
4
 - 6n

3
 + 3n

2
 + 2n = 1232 

 fodYi ls laHkkfor eku n = 8 gSA 
 

11.  =
1

2
ab sinC 

 
1

15 3 x6x10xsinC
2

  

  sin C = 
3

2
 

 ACB  is obtuse vf/kd dks.k  C = 120
0
 

 c = 2 2a b 2abcosC   

 c = 14 cm 

 r = 
s


 

  r = 3  

 r
8
 = 81 

12. 
1

1

r
, 

2

1

r
, 

3

1

r
 are in A.P.   

 
s a


, 

s b


, 

s c


 are in A.P. 

 a, b, c are in A.P.     

 2b = a + c  

gy- 
1

1

r
, 

2

1

r
, 

3

1

r
 lekUrj Js<h esa gSA  

 
s a


, 

s b


, 

s c


 lekUrj Js<h esa gSA 

 a, b, c lekUrj Js<h esa gSA  

 2b = a + c  
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13. The cases for a1 {H, T} i.e.. a1 = 2 
The case for a2 : (HT, TH. TT}. a2 = 3 

For n  3. if the first outcome is H. then 
next just T and then an–2 
If the first outcome is T. then an–1  should 
follow'. 

So. an = 1  1  an–2 + 1  an–1 an = an–2 + 
an–1 
So. a3 = a1 + a2 =5, a4  = 3+5= 8 and so on  

 

14. Let the angle be A = x – d, B = x, C = x + d. 

 Then x – d + x + x + d = 180  x = 60. 

 Therefore, two larger anglesw are B = 60 
and C. 

 Here b = 9 and c = 10 

 Now, cos B = 
ac2

bac 222 
 

  
a20

81a100

2

1 2 
  

  a
2
 – 10a + 19 = 0 

  a = 5  6  

gy- ekuk dks.k A = x – d, B = x, C = x + d. 

 rc x – d + x + x + d = 180  x = 60 

 blfy, nks cMs dks.k B = 60 vkSj C gSA  

 vr% b = 9 vkSj c = 10 gSA 

 vc, cos B = 
ac2

bac 222 
 

  
a20

81a100

2

1 2 
  

  a
2
 – 10a + 19 = 0   

 a = 5  6  
 

15. 0 2 1 3 m 2 m 0 2A C C C C ..... C C C C       

 2m m
m 2 2C C      

 and vkSj 2 2 2 2m
0 1 m mC C ..... C C     

 

16. Coefficients of r
th
, (r + 1)

th
 and (r +2)

th 
terms 

are 
14

Cr-1, 
14

Cr and 
14

Cr+1  

 r ok¡ in, (r + 1)ok¡ vkSj (r +2) ok¡ in ds xq.kkad 
14

Cr-1, 
14

Cr rFkk
 14

Cr+1     

 If these coefficients are in A.P., then 2(
14

Cr) 
= 

14
Cr-1 + 

14
Cr+1    

 ;fn ;s xq.kkad lekUrj Js.kh esa gS rc 2(
14

Cr)  

= 
14

Cr-1 + 
14

Cr+1 

 
2(14)!

r!(14 r)!
= (14)! (14)!

(r 1)!(15 r)! (r 1)!(13 r)!


   
 

   2(14)! (14)![(r 1)r (15 r)(14 r)]

r!(14 r)! (r 1)!(15 r)!

   


  
 

   2(15 – r) (r + 1) = 2r
2
 – 28r + 210 

   r
2
 – 14r + 45 = 0 

   (r – 5) (r – 9) = 0   r = 5 or 9 
 

17.  

 A
B

C

F
θ

c_
2

c_
2

 
  = 1 + 2 

 1 1 C 1 C
absinC (b)(CF)sin (a)(CF)sin

2 2 2 2 2

 
   

 

 ab sinC = 
C

CFsin
2

 
 
 

 (a+b) 

  CF = 

C C
2absin cos

2 2

C
(a b)sin

2

   
   
   

 
  

 

 

  CF = 

C
2abcos

2

a b

 
 
 


 

 Also in  CFB  esa 
CF a

sinB sin( )


  
 

  CF = 
asinB

C
sin(B )

2


C
B

2

 
   

 
  

 = 
bsinA

C
sin(B )

2


 
a b

sinA sinB

 
 

 
  

 

18. Equation of line     
 (A) y – 2 = m(x – 8) and m < 0  


2

P 8 , 0
m

 
 

 
 and Q(0, 2 – 8m) 

  OP + OQ =  
2

8
m

 + | 2 – 8m|   

= 10 + 
2

( m)
 + 8(–m)    10 + 2 

2
8( m)

( m)
 


  18. 

 Area of OPQ is minimum when (8,2) is 
midpoint of line.  So, P(16, 0), Q(0,4) 

OPQ = 
1

2
 (16) (4) = 32. 

 

gy- js[kk dk lehdj.k 

 (A) y – 2 = m(x – 8) vkSj m < 0  


2

P 8 , 0
m

 
 

 
 vkSj Q(0, 2 – 8m) 
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  OP + OQ = 
2

8
m

 + | 2 – 8m|  = 10 

+ 
2

( m)
 + 8(–m)    10 + 2  

2
8( m)

( m)
 


 18. 

 OPQ dk {ks=kQy U;wure gksxk tc js[kk dk 

e/; fcUnq (8,2) gSA  

 blfy, P(16, 0), Q(0,4) OPQ = 
1

2
 (16) (4) 

= 32 gSA 

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

PART-II: PHYSICS  
 

19. For maximum speed, 

 vf/kdre~ pky ds fy, 

 
dv

0 a 0
dt

    

 If at maximum speed, elongation is x, then  

 ;fn vf/kdre~ pky ij foLRkkj x gS] rc 

 F= kx 
F

x
k

    

 Now, by WET,  

 vc] dk;Z ÅtkZ izes; ls 

 2 21 1
kx Fx mv

2 2
      

    
F

V 6 m/ s
mk

    

 

20. Since it does not topple, for limiting 
condition. N should pass through A. The 
torque about A must be zero. 

 pqafd ;g iyVrk ugha gS] lhekUr fLFkfr ds fy, 

N, A ls xqtjsxkA A ifjr% cyk?kw.kZ 'kwU; gksxkA 

  tan  =  
R

h/ 2
  

  h = 
2R

tan
 = 

2 2

4 / 3


m 

 

21. Maximum tension in string at lowest    

 Mksjh esa vf/kdre ruko fuEure fcUnq ij gksxk  

  T
max

 = 
2
LPmv

L
 + mg   ...(1) 

 maximum tension in string at heighest point.  

 mPpre fcUnq ij vf/kdre ruko  

   T
min

 = 
2
HPmv

L
 – mg   ...(2) 

 from energy conservation   mtkZ laj{k.k ls  

  2
LP

1
mv

2
 =  2mgL + 2

HP

1
mv

2
 ....(3) 

 from (1) & (3)  (1) o (3) ls  

  T
max

 = 2
HP

1
mv

L
 + 5 mg   ...(4) 

 from (2) & (4)  (2) o (4) ls  

  4 = max

min

T

T
 = 

2
HP

2
HP

mv
5mg

L

mv
mg

L





  

  2
HP3mv  = 9 mgL 

  V
HP

 = 3gL  = 10 m/s Ans. 

 
22.  

 

mg

a  = 0cm

A

T

 

 a
A
 = a  =  . R ...(i) 

 T – mg = 0 ...(ii) 

 T.R = 
2mR

.
2

  ....(iii)   

  g = 
a

2
 

 Ans. 2 
 

23. For A : 5m(r) = 5 mg sin37º – T
1
 

 5mr = 3mg – T
1  

.............(i) 

 For B : m2r = T
2
 – mg .............(ii) 

 For pulley, 

  = T
1
r – T

2
2r 

  = (3mg – 5mr)r – (mg + mg 2r)2r 

  = 3mgr – 5mr2 – 2mgr – 4mr2  

  = mgr – 9mr2  

 ( + 9mr2) = mgr 

  = 
2

mgr

9mr 
 = 

2

mgr

11mr
 

   = 
g

11 r
. 

 
24. Time in which C.M. reaches its highest 

point = 1 sec. (from v = u + at, putting v = 0, 
u = +10, a = 10 m/sec2) after projection 
angular velocity will not change as the 
torque of external forces is zero. 

 In 1 sec., the rod will rotate by an angle = t 

= 
2


 × 1 rad. 

 The rod will be vertical  with point A at the 
lowest point. 

  a
A
 = g – 2L/2 = 10 – 

24

42




  

 = 5 m/sec2 .    

 og le; tc nzO;eku dsUnz mPpre fcUnq ij gS 

= 1 sec. (v = u + at ls v = 0, u = +10, a = 10 

m/sec2 j[kus ij) Qsadus ds i'pkr~ dks.kh; osx 
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ugha cnyrk gS] D;ksafd cká cyksa dk cyk?kw.kZ 

'kwU; gSA   

 1 lsd.M esa NM+ }kjk ?kqek x;k dks.k = t = 
2


 

× 1 rad.  

 NM+ Å/okZ/kj gksxh rFkk fcUnq A fuEure fLFkfr esa 

gksxkA   

  a
A
 = g – 2L/2 = 10 – 

24

42




 = 5 m/sec2 .   

 

25. If J is the impulse imparted to the m
2
 by 

spring after removal of F
0
 (up to the time 

spring attains its natural length for the first 
time.)  

 ;fn cy F0 gVkus ds i'pkr~ fLiazx }kjk m
2
 dks 

fn;k x;k vkosx J gks rks (tc rd fLiazx izFke 

ckj lkekU; yEckbZ izkIr djrh gSA)  

  
2

2

J

2m
 = 

2 2

0 0F F1
K

2 K 2K

 
 

 
     J = F

0
 2m

K
 

 Same impulse is imparted to m
1
 by wall. 

 leku vkosx m
1 
}kjk nhokj ij vkjksfir gksrk gSA 

 Time required  

 vko';d le;   

 = 
T 1

4 4
 2m

2
K

  = 2m

2 k


  

 <N> = 
J

T / 4
 = 

4J

T
  

 = 2
0

m
F

K
/ 2m

2 k


= 02F


 Ans. 36 

 

26. 2 2 2 2

effg g a g 3g 2g      

 min effV atequilibrium position 4g   

 Vmin lkE; fLFkfr ij eff4g   

 4(2g)   8g   
 

27. The KE of given section AP and PB  will be 
equal if MI of each section AP and section 
PB about A is same. 

 fn;s x;s Hkkx AP rFkk PB  dh xfrt ÅtkZ leku 

gksxh ;fn fcUnq A ds ifjr% AP rFkk PB dk 

tM+Ro vk?kw.kZ leku gSA 

A P B
L

x

 

 IAP = (x) 
2x

3
   

 IPB = IAB – IAP = (L) 
2L

3
  – (x) 

2x

3
 

 IAP = IPB 
3 3 3x L x

3 3 3

  
   

 or x3 = 
3L

2
      or    x =  

1/ 3

L

2
 

 

28.  

 
d

TT
R R

dm R
2

 

 dm
2
R = 2T sin 

d

2


 

  2m
Rd R Td

 
    

 
 

  T = 
m


 

2
R

2
   ....(1) 

 But ijUrq   = 2n  

   = 2R 

  T = mn
2
  

 

29. Mass of disc (X), mx = R2t 

 Where  = density of material of disc 

   lX = 
1

2
mXR2 = 

1

2
R2tR2 

  lX = 
1

2
R4  .......(i) 

 Again mass of disc (Y) 

 my =  = (4R)2 t

4
 = 4R2 t 

 and lY = 
1

2
mY (4R2) = 

1

2
4R2 t.16R2 

  lY
 = 32tR4  ......(ii) 

  
4

Y

4X

l 32 t R

1l
tR

2

 






  = 64 

  lY
 = 64 lx 

 fMLd (X) dk nzO;eku mx = R2t 

 tgkW  = fMLd ds inkFkZ dk ?kuRo  

   lX = 
1

2
mXR2 = 

1

2
R2tR2 

  lX = 
1

2
R4  .......(i) 

 fMLd (Y) dk nzO;eku  

 my =  = (4R)2 t

4
 = 4R2 t 

 rFkk lY = 
1

2
mY (4R2) = 

1

2
4R2 t.16R2 

  lY
 = 32tR4  ......(ii) 

  
4

Y

4X

l 32 t R

1l
tR

2

 






  = 64 

  lY
 = 64 lx 

30. Let V be velocity of mass 2m just after 
bullet passes through it. From momentum 
conservation 

 ;fn 2m nzO;eku dk osx xksyh ds fudyus ds 

Bhd ckn V gks rks laosx laj{k.k fu;e ls  
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 mu + 0 = m 
u

2

 
 
 

 + 2mV 

 V = 
u

4
 

 For completing circle 

 o`Ùk iw.kZ djus ds fy, 

 V > 5g   ;   
u

4
 >  5g  ;    

 u > 4 5g > 40 m/s 
 

31. a
c
 = 2R  18 = 2 2= 3rad/s from 

figure shown fp=kkuqlkj n'kkZ;k x;k gSA 

     

 x = R + R sin t = 2 (1 + sin 3t)   

 y = R cos t = 2 cos 3t  
 

32. Before collision.  

 VDdj ds igys 

 vB = v & vw = 
m

V
M

 
 
 

 

 Impulse by wall nhokj ds }kjk vkosx = 2mv 

 velocity of com  

 nzO;eku dsUnz dk osx  

 = 
2mv

M m

 
 

 
 

 when, block B reaches the highest point of 
'w', momentum still remain the same  

 tc, xqVds B, w ds vf/kdre fcUnq ij laosx vHkh 

Hkh leku jgrk gS  

 (2mv) = (M + m) (v)  v = 
2mv

M m
 

33. The resultant force can be accelerating or 
decelerating, hence the momentum can 
increase or decrease. Hence (A) is wrong. 

 Since F
net

 = M a
cm

 

  a
cm

  0 ;  

 hence v
cm

 must change 

 Hence (B) 
 In case of a circular motion of centre of 

mass about a point the distance of centre of 
mass will remain constant. Hence (C) 

 Kinetic energy of some particles may 
increase and of some particles may 
decrease at the same time. 

 ifj.kkeh cy Rofjr ,oa vRofjr dj ldrk gS] 

vr% laosx c<+ ;k ?kV ldrk gS] blfy, (A) 

xyr gS  

 pqafd F
net

 = M a
cm

 

  a
cm

  0 ;  

 blfy, v
cm

 vo'; ifjofrZr gksxk  

 blfy, (B) 

 nzO;eku dsUnz o`fÙk; xfr dh fLFkfr esa fcUnq ds 

lkis{k nzO;eku dsUnz dh nwjh leku gh jgsxh  

 ,d gh le; esa dqN d.kksa dh xfrt ÅtkZ c<+ 

ldrh gS ,oa dqN d.kksa dh xfrt ÅtkZ ?kV 

ldrh gSA 
 

34. Maximum work done by the spring = 

maximum loss in P.E. of the spring = 21
kx

2
 

 The block will have maximum KE when the 
spring is in its undeformed state i.e., P.E =0 
state 

 When spring does negative work the kinetic 
energy of the block will decrease. 

 While moving away from the wall the P E of 
the spring first decreases and then 
increases and therefore the K.E  of  the 
block first increases and then decreases. 

 fLçax }kjk fd;k x;k vf/kdre dk;Z = fLçax dh 

fLFkfrt ÅtkZ esa vf/kdre gkfu = 21
kx

2
 

 tc fLçax viuh vf/kd`r voLFkk esa gs rc CykWd 

dh xfrt ÅtkZ vf/kdre gksxh P.E =0 voLFkk 

 tc fLçax /kukRed dk;Z djrh gS rks CykWd dh 

xfrt ÅtkZ ?kVsxhA 

 tcfd nhokj ls nwj xfr dj jgh fLçax dh 

fLFkfrt ÅtkZ igys ?kVrh gS rFkk fQj c<+rh gSA 

vr% CykWd dh xfrt ÅtkZ igys c<+rh gS rFkk 

fQj ?kVrh gSA  
 

35. 
xx
 = 

2 2 2 2
a a a a

m m m m
2 2 2 2

       
         

       
 = ma2

  

 


yy
 =  

2 2 2 2
a a a a

m m m m
2 2 2 2

       
         

       
= ma2

 

  

  

m m

mm

z

A
y

x

a

A'

 

 
AA'

 =  

2 2
a a

m m 0 0
2 2

   
     

   
 = ma2

 
 

 
zz
 = 

2
a

m 4
2

  
      

 = 2ma2
  

36. As,pwafd cma 0


and rFkk 


 = 0 

   ext.F 0 


  

   ext  about any point will be same. 

Which is equal to zero. 
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  ext  fdlh Hkh fcUnq ds lkis{k leku gksxk tks 

'kwU; ds cjkcj gSA 

 

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

PART-III: CHEMISTRY  
 

37. (i) Z = 
PM

dRT
 = 

10 32

1
20 300

12



 

 = 
16

25
  

  O2 shows negative deviation 

 (ii) Z = 
11.2

6
 Z < 1    

  N2  shows negative deviation 
(iii) A shows negative deviation at T = TC 
and P < PC  

 (iv) Z > 1 
 (v) Z > 1 
 (vi) Z < 1 
 (vii) P = low, T = TB 

  Z = 1  or  PV = nRT 

gy.  (i) Z = 
PM

dRT
 = 

10 32

1
20 300

12



 

 = 
16

25
  

  O2 _.kkRed fopyu n'kkZrh gSA 

 (ii) Z = 
11.2

6
 Z < 1    

  N2  _.kkRed fopyu n'kkZrh gSA 

(iii) A, T = TC rFkk P < PC ij _.kkRed fopyu 

n'kkZrh gSA 

 (iv) Z > 1 
 (v) Z > 1 
 (vi) Z < 1 

(vii) P = U;wu, T = TB 

  Z = 1 ;k PV = nRT 
 

38. Z = 1 + 
Pb

RT
 (high pressure) mPp nkc 

 
dZ

dP
 = 

b

RT
= 

1

2.8
 

 b = 
RT

2.8
 = 

22.4

2.8
= 4(NA × 

4

3
r

3
) 

 (NA × 
4

3
r

3
) =Volume of 1 mol gas 

 molecules (1 eksy xSl v.kqvksa dk vk;ru½  

 = 
5.6

2.8
= 2 

 

39. P v/s 
V

1
 

 Slope = nRT = 22.4 atm L 

 W = –nRT 2

1

v
w RT n

v

 
   

 
  

 W = – 
11.2

w 22.4 n
22.4

 
   

 
  

 W = w 22.4 n 2   

 W = w 22.4 0.7  15.68 atm atm L 

gy. P v/s 
V

1
 

 <+ky = nRT = 22.4 atm L 

 W = –nRT 2

1

v
w RT n

v

 
   

 
  

 W = – 
11.2

w 22.4 n
22.4

 
   

 
   

 W = w 22.4 n 2   

 W = w 22.4 0.7  15.68 atm atm L 
 

40. For adiabatic process 

  1TV   Constant 
 In question 

  nTV   Constant 

  n 1    

  1.67   

  n 1.67 1 0.67    

gy. :)ks"eh; izØe ds fy, 

  1TV   fu;r 

 iz'u esa 

  nTV   fu;r 

  n 1    

  1.67   

  n 1.67 1 0.67    
 

41.     N2O3(g)  NO(g)+ NO2(g)  
 KP = 1 
 Intial  
 Pressure 3    3                 3 
 at eq.      3 + P 3 – P 3 – P 

 KP = 
2(3 – P)

(3 P)
 = 1 

 Solving this P = 1 atm 

gy.  N2O3(g)  NO(g)+ NO2(g)  

 KP = 1 

 izkjfEHd  

 nkc  3    3          3 

 lkE; ij   3 + P      3 – P        3 – P 

 KP = 
2(3 – P)

(3 P)
 = 1 

 gy djus ij P = 1 atm 

42. x = -2, y = 1, z = -1, (y - x + z) = 2 
 

 

43. Bond orders N2 = 3, 2O  = 2.5, O2 = 2,  

 2O  = 1.5, C2
–2  

 = 3 

gy. cU/k Øe N2 = 3, 2O  = 2.5, O2 = 2,  

 2O  = 1.5, C2
–2  

 = 3 
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44. Only NH
3
, H

2
O, HF, HCOOH, B(OH)

3
, 

CH
3
COOH  

gy.  dsoy NH
3
, H

2
O, HF, HCOOH, B(OH)

3
, 

 CH
3
COOH  

 

45. X = 3, Y = 6 

 

x = 6 y = 4 z = 4 

 
 

46. Mn
2
O

7
, SO

2
, NO

2
, CrO

3
, SiO

2
 = acidic 

gy. Mn
2
O

7
, SO

2
, NO

2
, CrO

3
, SiO

2
 = vEyh; 

 

47. Trimethylamine is pyramidal at nitrogen. 
ClF3, N2O and H2O are polar and planar 
molecules. 

gy. VªkbesfFky,feu ukbVªkstu ij fijkfeMh; gSA ClF3, 

N2O rFkk H2O /kzqoh; rFkk leryh; v.kq gSaA 
 

48. 

 

2 

 , 
 



 ,  

  



,  



 ,  

 

 

 

 

49. At points A & C  z < 1   

  Attractive forces are dominant. 

 Z = 










ideal

Real

PV

PV
 

 fcUnq A rFkk C ij  z < 1   

  vkd"kZ.k cy izeq[k gSA 

 Z = 














Zkvkn'

okLrfod

PV

PV
 

 

50. G° = – RT ln Keq 

 or ¼;k½, – 1743 = – 8.3 × 300 × ln keq 

51. In process-1 heat supplied  = area under 
AB curve + n × c

v
 × 100 .... (isobaric 

process) 
 In process-2 heat supplied  = area under 

AC curve  .... (isothermal process) 
 In process-3 heat supplied  = 0  .... 

(adiabatic process) 
 In process-4 heat supplied  = n × c

v
   

 (T– 600) = negative .... (isochoric process) 

gy. izØe-1 esa izokfgr Å"ek = AB oØ ds vUrxZr 

{kS=kQy + n × c
v
 × 100 .... (lenkch; izØe) 

 izØe-2 esa izokfgr Å"ek = AC oØ ds vUrxZr 

{kS=kQy  .... (lerkih; izØe) 

 izØe-3 esa izokfgr Å"ek =  0 ....(:)ks"eh; izØe) 

 izØe-4 esa izokfgr Å"ek = n × c
v
  (T– 600) = 

_.kkRed .... (levk;rfud izØe) 

52. –
3NO  and –2

3CO  have bond order 1.33 or 4/3.  

gy. –
3NO  rFkk –2

3CO  ca/k Øe 1.33 ;k 4/3 j[krs gSaA 

53. (A) H2  < D2 < T2     

 (Boiling Point  Moleculer mass)  

 (B) neo pentane  < n-pentane   

 
1

Boiling point
Branching

 
 

 
 

 (C) He < Xe < Ar    

 (Boiling Point  Atomic mass) 

 (D) 

 OH 

NO2 

Intermolecular 
H-bonding 

 > 

 OH 

NO2 

Intramolecular 
H-bonding 

 

gy. (A) H2  < D2 < T2     

 (DoFkukad fcUnq  v.kqHkkj)   

 (B) fu;ksisUVsu  < n-isUVsu   

 
1 

 
 
DoFkukad fcUnq

'kk[kk
 

 (C) He < Xe < Ar    

 (DoFkukad fcUnq  ijek.kq Hkkj) 

 (D) 

 OH 

NO2 

vUrjv.kqd 

H-ca/k 

 >  

 OH 

NO2 

vUrjkv.kqd 

H-ca/k  
54. For AX4 type molecule 

 If  = 0, it is non-polar. It must be 
tetrahedral (or) square planar. 

 Ex : CH4, SiH4 tetrahedral (Zero lone 
pairs) 

 XeF4, ICl4  square planar (Two lone pairs) 

gy. AX4  izdkj ds v.kq ds fy, 

 ;fn  = 0 ;g v/kzoh; gSA ;g prq"Qydh; vFkok 

oxZ leryh; gksuk pkfg,A 

 mnk% : CH4, SiH4  prq"Qydh; ('kwU; ,dkdh 

;qXe) 

 XeF4, ICl4  oxZ leryh;  (nks ,dkdh ;qXe) 

 

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