
 

1. dy 2y sin2x
dx

+ =  and ( ) 3y 0
4

=  then value of y
2

 π
 
 

 is 

Ans. ( 1
4

e−π+ ) 

Sol. 2 2dy y sin x
dx

+ =  

 ( )2 2 2x xd y e e sin x
dx

⋅ =  

 2 2 2x xy e e sin xdx c⋅ = +∫  

 
2

2 1 2 2
2 2

x
x e (sin x cos x)y e c

 −
⋅ = + 

 
 

 30
4

y( ) =  

 3 1 1
4 4

[ ] c⇒ = − +  

 c=1  

 21 2 2
4

xy (sin x cos x) e−∴ = − +  

 2 21 0 1
2 4

( / )y ( ( )) e− π π
= − − + 

 
 

 1
2 4

y e−π π
= + 

 
 

 

2. Let ( ) 5 4 3f x x x x 3x 1= + + + +  and ( )( )f g x x=  then value of 
( )
( )

g 7

g ' 7
 is 

Ans. (15) 

Sol. 4 3 25 4 3 3f(g(x)) x , f (x) x x x′= = + + +  

 1 1 15f (g(x)) f ( )
g (

,
x)

′ ′
′

= =  

 1 17
151

g ( )
f ( )

′
′

= =  

 g(7) = 1 

 7 15
7

g( )
g ( )′

∴ =  

 

3. Find term independent of x in ( )
9

2 2
3

11 x 2x 3x
x

 
− + + 

 
 

Ans. ( 9 5
4 3 2c ( )× × ) 

Sol. 
18 2

9 9
1 3

3
r

r
r r r

xT C ( )
x

−
−

+ =  
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 9 9 18 53 r r
rC ( ) x− −=  

 18 – 5r = 0, 18 – 5r = –1; 18 – 5r = –2 

 5r = 18 5r = 19 5r = 20 

    r = 4 

 Term = 9 5
4 3 2c ( )× ×  

 

4. Area bounded by 2 2Y x 5x & Y 7x x= − = −  

Ans. 72 

Sol. 2 25 7x x x x− = −  

 22 12 0x x− =  
 x = 0,6 

 Area = ( )6 2 2
0 5 7x x x x dx− − +∫  

 6 2
0 2 12x xdx= −∫  

 
63 2

0

122
3 2

|x x
= ⋅ −  

 22 36 2 6 6. .= × −  

 = 62 × 2 

 = 72  
 

5. Given that 1 1 1... n
1.2 2.3 99.100

+ + + =  and 1 1 1... m
1 2 2 3 99 100

+ + + =
+ + +

 find (m, n) 

Ans. ( 1009
101

,
 
 
 

) 

Sol. 
100

1

1 1 1
1 1r

n
r(r ) r r=

= = −∑ ∑
+ +

 

  1 1001
101 101

= − =  

 2 1 3 2 100 99
1 1 1

m − − −
= + + +  

 100 1 9= − =  

 1009
101

,
 
 
 

 

 

6. Find the value of ( ) ( ) ( )1 1TAA adj4A adj4B adjAB
− −

 if A 2, B 3= = . (Given A is  3 × 3 matrix) 

Ans. ( 1
4

) 

Sol. 1 14 4AA (adj A) | adj( B) | adj(AB)− −  

 
( )

( )32 22
3 22

1 4
4

A . B
. A

⇒  
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( )
1

adj AB
 

 
2

2 2

1 1
4

B
B A

= × =  

 

7. Find the value of Ι, if 
2

2y siny dy
1 cos y

π

−π

Ι =
+∫  

Ans. (π2) 

Sol. 
2 2

0

2 4
1 1–

y siny y sinyI dy
cos y cos y

π π

π
= =∫ ∫

+ +
 

 
2

0

4
1
( y)sinyI dy

cos y

π π −
⇒ ∫

+
 

 0 2
2 4

1
sinyI dy
cos y

π= π∫
+

 

 ( )1

0
2 4I tan cos y

π
−= π −  

 ( )1 12 0I tan cos tan cos− −⇒ − π π −  

 2 4 4I ( / / )⇒ − π −π − π  

 ( )2 2I /⇒ − π −π  

 2I = π  

 

8. 
4

0

136sinx dx
5sinx 3cosx

π

Ι =
+∫  

Ans. ( 325 6
9

ln
 

π −  
 

) 

Sol. 
( ) ( )4

0

5 5 3 3 5 3136
34 5 3

/ sinx cosx – cosx – sinx
I

sinx cosx

π +
= ∫

+
 

 
4

0

136 5 3 5 3
34 4

/
I ln | sinx cosx |

π π
= − + 

 
 

 5 4 24 3
4 3

ln
  π = −      

 

 325 6
9

ln
 

= π −  
 

 

 

9. If 4 dice are rolled, then find probability of their sum comes out to be 16. 

Ans. (
4

125
6

) 

Sol. x + y + z + w = 16 

 x' + y' + z' + w' = 12 

 fav = ( ) ( )15 9 4
3 3 24 1c c c− × + ×  
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9 4

3 3 2
4 4

15 4 125
6 6

c c c− × +
= =  

 

10. Let Set S {1,2,3 8}= …  and there are multiple quadratic equation of the form of 2ax bx c+ +  0=  

where a,b,c S∈ . Find the probability such that a randomly choosen quadratic equation have 

equal roots. 

Ans. ( 1
64

) 

Sol. a b c 

 1 2 2  D = b2 – 4ac 

 2 4 2  
3

8 1
648

P(A) = =  

 4 4 1 

 1 4 4 

 3 6 3 

 4 8 4 

 8 8 2 

 2 8 8 
 

11. |x||x – 2| – |x – 1| – 6 = 0 and sum of real solution of x. 

Ans. (2) 

Sol. 2x ;≥  
 x(x–2) – x + 1 – 6 = 0 

 x2 – 3x – 5 = 0 

 3 29
2

x ±
=  

 1

3 29
2

x +
=  

II. 1 < x < 2 

 x (2–x) – x + 1 – 6 = 0 

 –x2 + x – 5 = 0 

 x2 – x + 5 = 0 

 D < 0 (No Solution). 

 

III. 0 < x < 1 

 x(2 – x) + x – 1 – 6 = 0 

 2x – x2 + x – 7 = 0 

 –x2 + 3x – 7 = 0 

 x2 – 3x + 7 = 0  

 D > 0 (No Solution) 

 

IV. x < 0 

 x2 – x – 1 – 6 = 0 
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 x2 – x – 7 = 0 

 2

1 29 1 29
2 2

x x+ ± + −
= ∴ = , 

 Hence sum of solution  

 = x1 + x2 

 = 3 29 1 29
2

+ + −  

 = 2 
 

12. 
2 2

t x

t f(x) x f(t)f(x) lim ,f(1) 1
t x→

−
= =

−
, find the value of 2f(2) + 3f(3) 

Ans. (20) 

Sol. 
22

1t x

tf(x) x f (t)f (x) lm
′

′
→

−
=  

 22f (x) xf(x) x f (x)′ ′= −  

 
2

2
1
xf(x)f (x)

x
′⇒ =

+
 

 
2

2
1

f (x) xdx dx
f(x) x

′

⇒ =∫ ∫
+

 

 21ln(f(x)) ln x c⇒ = + +  

 2c ln= −  

 
21

2
xln(f(x)) ln

 +
⇒ =  

 
 

 ( )21 1
2

f(x) x
 

⇒ = + 
 

 

 102 5 2 3
2

f( ) / , f( )⇒ = =  

 302 3 3 5 20
2

f( ) f( )⇒ + = + =  

 

13. f : A B,A {1,2,3, ,8},B {1,2, ,8}→ = … = … , find the number of one-one function from A to B such 

that f(1) f(3) 14+ = . 

Ans. (2 × 6!) 

Sol. {1,2, ,8} {1,2, ,8}… …  

 f(1) + f(3) = 14 
 One One 
 8 6 → 6! 
 7 7 → × 
 6 8 → 6! 
 = 2 × 6!  
 

14. If lines x 3 2y 1 4 z
3 4 1 1
− − −

= =
λ +

 and x 3 1 2y z 4
3 4 7
− − −

= =
µ −

 are perpendicular, then find value of 

9µ + 4λ. 
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Ans. (6) 

Sol. D.R's  are < 4 13, ,–1
2

λ +
> & 

 < 3µ, 2, 7 > 
 ⇒ 9µ + 4λ + 1 – 7 = 0 
 9µ + 4λ = 6 
 

15. ( )22f(x) sin2x c x x ,x 0,
2

 π
= + + + ∈  π  

 

 Statement-1: f(x) increasing in (0, π/2)  

 Statement-2: f'(x) decreasing in (0, π/2). 

Ans. (1 is right; 2 is wrong) 

Sol. 2f (x) 2cos2x (2x 1) always positive in 0,
2

′  
= + +

π
→  π  

 

 4f (x) 4sin2x′′ = − +
π

 

 14 sin2x
 

= − π 
 → Can be positive or negative in 0,

2
 π
 
 

 

 So, Ist is right, IInd is wrong. 
 

16. Given a circle of radius 1 such that it touches the normals drawn from (3, 2) to the coordinate 

axis. Find minimum distance of circle from point (5, 5) 

 (1) 4 (2) 7 2  (3) 4 2  (4) 5 2  

Ans. (1) 

Sol.

  

(3,2) 

(2,1)L 

1 

×(5,5) 
 

 minimum distance 
 = CP – r 

 = 9 16 – 1+  
 = 4 
 

17. Suppose θ ∈ [0, π/4] is a solution of 4cosθ – 3sinθ = 1, then cosθ =   

 (1) 6 6
3 6 2

−

+
 (2) 4

3 6 2+
 (3) 4

3 6 2−
 (4) 4 6

3 6 2
−

+
 

Ans. (_) 

Sol. 4cos 3sin 1θ − θ =  
 2 2(4cos 1) (3sin )θ − = θ  
 2 216cos 1 8cos 9sinθ + − θ =  
 ( )2 216cos 1 8cos 9 1 cosθ + − θ = − θ  
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 225cos 8cos 8 0θ − θ − =  

 8 64 800cos
50

± +
θ =  

 8 864cos
50

±
θ =  

 8 12 6cos
50

+
θ =  

 4 6 6cos
25

+
θ =  

 200cos
25(4 6 6)

−
θ =

−
 

 4cos
3 6 2

θ =
−

 

 8 12 6cos
50

−
θ =  

 4 6 6cos
25

−
θ =  

 200cos
25(4 6 6)

−
θ =

+
 

 4cos
2 3 6

−
θ =

+
 Rejected 

 

18. 
3

sin3x sinx cos3xf(x) ;x R {0}.
x

+ α − β
= ∈ −  

 If f(x) is continuous at x = 0 then find |α + β + f(0)|. 

Ans. (7) 

Sol. 

3 3 2

3x 0

27x x 9x3x x 1
3! 3! 2!

lim
x→

     α
− + α − − β −     

       

 3 + α = 0 α = –3 

 β = 0 

 27 3 24f(0) 4
6 6 6

− −
= + = = −  

 |-3-4|=7  
 

19. A rectangle ABCD is inscribed in another rectangle PQRS Given the length and breadth of 

the ABCD are 2 & 4 respectively. The length and breadth of rectangle PQRS are a & b 

respectively. Find (a + b)2 so that area of PQRS is maximum. 

Ans. ( 3 2 ) 

Sol.  
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θ 90–θ 

2 2 
4 

 

 a = 4secθ + 2cosθ, b = 4cosθ + 2secθ 

 Area of PQRS(A) 

 = (4sinθ + 2cosθ) × (4cosθ + 2sinθ) 

 = 8cos2θ + 8sin2θ + 20cosθsinθ 

 = 8 + 10sin2θ 

 For 2θ = 90° 

 A = 18 (a + b) = 6 2  

 4 2a 3 2
2 2

= + =  (a + b)2 = 72 

 4 2b 3 2
2 2

= + =  

 

20. If two lines passing through origin cuts the line 3x + 4y = 12, at P & Q and POQ is right angle 

triangle, then minimum area is 

Ans. ( 144
25

) 

Sol. 

 

P 

O 

12 5
p

=

θ 

Q 

 

 12OP sec
5

= θ  

 12OQ cosec
5

= θ  

 Area of 1 12 12OPQ
2 5 s

1
5 cos in

∆ = ×
θ θ

 

 144
25sin2

=
θ

 

 Min area 144
25

=  
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1. If the length of focal chord of y2 = 12x is  and if the distance of the focal chord from origin 

is d, then d2 is equal to 

Ans. (108) 

Sol.  

  
 length of focal chord → 4a cosec2θ 

 4a cosec2θ = l 

 12 cosec2θ = l 

 Focal chord equation = y tan
x –3

= θ  

 y x tan –3tan= θ θ  

 
2

3tand
1 tan

θ
=

+ θ
 

 d = 3sinθ 

 d2 = 9sin2θ 

 ld2 = 9cosec2θ sin2θ × 12 

 ld2 = 108 

y 

x 
D 

d c 

θ 

B 

O 
(3,0) 

 

2
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PHYSICS  
 

1. There is a pulley mass system, find tension in the string as shown in figure. 

 
Ans. 144N  
Sol. T1 -120 = 12 × 2 
 T1 = 144N  
 
2. Find ratio of electrostatic force and gravitational force between electron and proton.  
Ans. 2.27× 1039 

Sol. 
2

e

g e 1

F K.e
F G.m m

=  

 
( )29 19

11 31 27

9 10 1.6 10

6.67 10 9.1 10 1.67 10

−

− − −

× × ×
=

× × × × ×
 = 2.27× 1039 

 
3. If time period of pendulum at R distance from earth surface is 4 units. Find the time period 

of pendulum at 2R distance from earth’s surface. (where R = radius of earth) 
Ans. 6 

Sol. 1T
g

∝  

 1 2

2 1

T g g 4 2
T g 9 g 3

= = × =  

 1
2

3T 3T 4 6
2 2

= = × =  

 
4. If magnetic field is perpendicular to the plane of rotation if rod then find potential difference 

between points P and Q in the given figure.  

 
Ans. 0  
Sol. VP = VQ 

 
( ) ( )2 2

e e
B l B l

4 4
P Q

ω ω

 

 VP = VQ
 = 0 
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5. Statement-1: slope is given by h
e

. 

 Statement-2: comparison of kinetic energy (K1 > K2) at constant frequency   

 
Ans. So, statement -1 is correct. 
Sol. eV  = h ν  − φ 

 V = h
e

ν − φ  

 Slope of v vs ν  is  h/e 
 So, statement -1 is correct.  
 
6. If the ratio of radius of gyration of hollow sphere and solid cylinder about the axis as shown 

in the figure is 8
x

. Then value of x is: 

 
Ans. 67  

Sol. 2
1

2I mR
3

=  

 2 2
1

2mk mR
3

=  

 1
2k R
3

=  

 
( )22

2

m 4RmRI
4 3

= +  

 2
67k R
12

=  

 1

2

k 8
k 67

=  

 x = 67  
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7. An ideal gas undergoes a cyclic process given in the P-V curve. Find work done by gas in the
given cyclic process.

Ans. 144
10

π J 

Sol. Work done = πr2

= 
2d

4
π

= 
2( )(240) (kPa)(cc)

4
π

= ( )(24)(24)(100) kPa(0.001)
4

π

= 144
10

π J 

8. Truth table for a logic gate system is given below. Choose the correct option for which bulb
will glow.

(a) (b)   (c)   (d)
A 1 0 1 1 
B 0 1 1 0 
C 0 1 1 1 
D 1 1 0 0 

Ans. (D) 
Sol. The bulb will glow if potential difference is 1 

So, Potential difference = X–Y 

Potential difference = ( ).A BC + 
 

(Potential difference)D = 1 
So, the bulb will glow in case (D). 
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9. There are two concentric conducting circular loops of radius a and b. If a << b then find the 
mutual inductance of the given system. 

 

Ans. 20 . a
2b
µ

π   

Sol. 2B. aφ = π  

 20.i
. a

2b
µ

φ = π  

 20.i
Mi . a

2b
µ

= π    

 20M . a
2b
µ

= π  

 
10. In YDSE distance between two slits is 0.3 mm and distance of screen from plane of slits is 

200 cm. If wavelength of light is used is 5000Å then find the distance of 3rd bright fringe 
from central maxima.  

Ans. 1 cm  

Sol.  y = Dn
d
λ  

 
10

3

3 2 5000 10
0.3 10

−

−

× × ×
=

×
 

 = 10-2m  
 = 1 cm  
 
11. If a particle starts from rest with constant acceleration. Find the ratio of distance covered 

by particle in nth second to the distance covered in (n – 1)th second. 

Ans. 2n 1
2n 3

−
−

 

Sol. u = 0, a = constant 

 Sn = ( )a 2n 1
2

−    

 Sn-1 = ( )( )a 2 n 1 1
2

− −  

 n

n 1

S 2n 1
S 2n 3−

−
=

−
 

 
12. If µ represents energy density and G represents gravitational constant then find the 

dimension of Gµ . 
Ans. = LT-2 

Sol. 
2 2

1 3 2
3

ML T .M .L .T
L

−
− −  

 2 4L .T−=   
 = LT-2 
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13. There is a conducting wire of radius 4 mm whose resistance is given r = 2Ω. Now radius is 
halved keeping the length of wire same, then find the resistance of new wire.  

Ans. 8Ω  
Sol.  r =  4 mm r = 2mm 

 R = 2Ω  ρ = 
2

l
r
ρ

π
 

 R = l
A
ρ   

 
2

1R
r

α   

 
2 2

1 2

2 1

R r 2
R r 4

   
= =       

 

 R2 = 4R1 = 8 Ω  
 
14. In the given LCR circuit. Find the voltage across the capacitor. (ω=100) 

 
Ans. 50V  
Sol. XL = ωL = 100 × 1 = 100  

 ω= 100, 0v 50 2= (given) 

 XC = 6
C

1 10
100 200 10−

=
ω × ×

 

 = 5 × 102 = 500 

 I0 = 0V
2

 

 ( ) ( )2 2
Z 100 500 300= − +  

 2 2Z 400 300 500= + =   

 0
50 2i 0.141
500

= =  

 
Cap.

0
rms)

i C
V

2

×
=       

 
( ) ( )0.141 500

2
=  

 = 50 V.    
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15. Statement-1: Capillary tube is inserted in liquid and the level of liquid does not rise or fall 
then contact angle may be 0°. 

 Statement-2: Contant angle depends on property of liquid and solid. 
 (1) Statement-1 and Statement-2 both are correct but 2nd statements is not correct 

explanation of 1st statement. 
 (2) Statement-1 and Statement-2 both are correct but 2nd statements is correct explanation 

of 1st statement. 
 (3) Statement-1 is correct and Statement-2 is wrong. 
 (4) Statement-1 is incorrect and Statement-2 is correct. 
Ans. (4) 

Sol. 
2Tcosh

rg
θ

=
ρ

 

 If h = 0 ⇒ cos θ = 0 

 ⇒ 
2
π

θ =  

 
16. In the given circuit find equivalent resistance across the cell and current flowing through 

the cell (neglect internal resistance of cell). 

 
Ans. 1A 

Sol. 
eq

1 1 1 1
R ' 8 4 8

= + +  

 
eq

1 4
R ' 8

=  

 Req’ = 2 
 

neteq.R 12= Ω  

 V = IR 

 ⇒ 12I
12

=  

 ⇒ I= 1A 
 
17. There is a two-block system placed on a platform which is moving downward with an 

acceleration of 2 m/s2 then find the normal force on block by the platform.  

 
Ans. 240 N  
Sol. 30 g – N = (30 × 2) 
 300 – N = 60 
 N = 240 N  
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18. If 12P 2Q r+ =


  and 22Q 2P r− =
 

  then angle between the resultant vector of 1 2r r+
 

and Q


 is: 

Ans. 0  
Sol. 1 2r r 4Q+ =



   

 ( )1 2r r+
   is parallel to Q



 

 Hence angle is = 0° 
 
19. An electron is moving in an orbit, total energy of electron is E, then find the potential energy 
Ans. 2E 

Sol. 
2kzeT.E.

2r
= −  

 
2kzeP.E.

r
= −  

 P.E. 2T.E.=  
 
20. A point source is placed at the first principal focus of a convex lens. The shape of the wave 

front of light emerging from the convex lens is: 
Ans. Planar wavefront 
Sol. planar light emerging out of convex lens when a point source is placed at its focus. 

 
 
21. Three capacitors having capacitance 25µF, 45µF and 30µF are connect in parallel and energy 

stored in the given combination is E.  
 Now the given capacitors are connected in series and energy stored in the given combination 

is 9E
x

. Find the value of x (consider same power supply in both cases).   

Ans. 86  

Sol. 2
eq

1E C v
2

=  

 For parallel combination, Ceq = 25 + 45 + 30 = 100 µF 

 1E
2

= × 100 × v2 = 50v2 µJ 

 For series combination  

 
eq

1 1 1 1
C 25 45 30

= + +  

 eq
450C
43

=  

 2
eq

1E' C V
2

=  

 21 450E' V
2 43

= ×  

 E' 450
E 43 100

=
×
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 9E' E
86

=  

 9EE' x 86
x

= ⇒ =   

 
22. Collision frequency of gas particles at 27ºC is 2. What is the collision frequency of the gas 

particles at 127ºC?   

Ans. 8
3

 

Sol. f Tα  

 Z 300Kα  

 Z' 400Kα  

 Z 300
Z' 400

=  

 2Z' Z
3

= ×  

 
23. Sun of mass M is at a distance a from earth surface. The mass and radius of earth are m 

and R respectively. Then chose the appropriate option. Match the column.  
  Column-I  Column-II 

(1) Escape velocity   (a) GMm
2a

−  

(2) Kinetic energy   (b) GMm
2a

 

(3) Gravitational potential energy  (c) 2GM
a

 

 (4) Total energy  (d) GMm
a

−  

Ans. (1) → c, (2) →  a, (3) → b, (4) → d  
Sol. Formula Based  
 
24. A block is moved up on a smooth wedge inclined at 60o and another block is moved vertically 

upward upto same height, find the ratio of work done by gravitational force in both the 
cases.  

 
Ans. 1  
Sol. w1 = mgh 
 w2 = mgh 

 1

2

w
1

w
=  
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25. Potential difference between the plates of capacitor of capacitance 12µF is 40V. The 
frequency is 40 KHZ. Find displacement current. 

Ans. 0.0381A  
Sol. C = 12 µf 
 V = 40 V 
 f = 40kHz = 40 × 103 Hz 

 dv 2 fV
dt

= π  

 3dv 2 40 10 40
dt

= π × × ×  

 dv 3200
dt

= π  

 d
dvI c
dt

=  

 Id = 12 × 10-6 ×3000π 
 Id ≈ 0.0381A 
 
26. Find arithmetic mean of 4.623, 4.6, 4.62 and 4.69. (Using significant figures)   
Ans. 4.6  

Sol. 4.623 4.6 4.62 4.69 4.633
4

+ + +
=  

 = 4.6 Ans. 
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I 

 

 

 

 





 

 

 ⎯⎯⎯⎯⎯⎯⎯→

 
    

-Wolff- kishner reduction it reduces aldehyde & ketone into corresponding alkane. 

 

 

+ → =  

+ → =  

 + → =  

 + → =  

 
−  
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−  →  

 

   

 

 

⎯⎯⎯⎯⎯→ ⎯⎯⎯⎯⎯→  

A = 

 

Total O atoms in A = 7 

 

Total O atoms in B = 7 
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⎯⎯⎯⎯⎯⎯⎯⎯→
+

⎯⎯⎯⎯⎯⎯⎯⎯→

 


⎯⎯⎯⎯⎯⎯⎯⎯→

 
+

⎯⎯⎯⎯⎯⎯⎯⎯→

 

 

 

 test is given by amino acids and proteins. 

→ →

→ →
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 =

⎯⎯⎯→

 

 =  +   

→
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−

−

       
=

       

 

 
 

=  
 

 

 
 

=  
 

 

 =  

 
−

−

       
=

       

 

 
 

=  
 

 

 =  

→

( )= +  
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Theory Based 

⎯⎯⎯→

 U + ng RT   

 
−   

 
 

 = − −  

 = −

JEE | NEET | Class 8 - 10 Download eSaral App

JEE-Main-05-04-2024 Morning Shift www.esaral.com 24

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle


	Maths_Morning Shift-1_(05-04-2024)_Faculty Copy
	Physics_Morning Shift-1_(05-04-2024)_Faculty Copy
	Chemistry_Morning Shift-1_(05-04-2024)_Faculty Copy

