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PHYSICS

1. Pressure of an ideal gas, contained in a closed vessel, is increased by 0.4% when heated by . Its initial
temperature must be :
A) B)
C) D)

2. Given  (linear charge density) for a wire passing through the body diagonal of a closed cube with
side length , find the flux through the cube.
A) B)

C) D)

3. A metallic ring is uniformly charged as shown in the figure. AC and BD are two mutually perpendicular
diameters. Electric field due to arc AB to O is ‘E’ magnitude. What would be the magnitude of electric field at
‘O’ due to arc ABC?

A) B)

C) D) Zero

4. Consider the sound wave travelling in ideal gases of , and . All the gases have the same ratio ,
where P is the pressure and  is the density. The ratio of the speed of sound through the gases 
is given by
A) B)

C) D)

5. Consider a completely full cylindrical water tank of height 1.6 m and cross-sectional area 0.5 . It has a small
hole in its side at a height 90 cm from the bottom. Assume, the cross-sectional area of the hole to be negligibly
small as compared to that of the water tank. If a load 50 kg is applied at the top surface of the water in the tank
then the velocity of the water coming out at the instant when the hole is opened is : (g = 10 )

A) 3 m/s B) 5 m/s

C) 2 m/s D) 4 m/s

6. Two thin convex lenses of focal lengths 30 cm and 10 cm are placed coaxially, 10 cm apart. The power of this
combination is:
A) 5 D B) 1 D
C) 20 D D) 10 D

7. Find out magnitude of work done in the process ABCD (in kJ).
A) 10 B) 12
C) 14 D) 16

8. Two wires A and B are made of the same material, having the ratio of lengths  and their diameters ratio

. If both the wires are stretched using the same force, what would be the ratio of their respective

elongations?
A) B)
C) D)
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9. Given below are two statements. One is labelled as Assertion (A) and the other is labelled as Reason (R).
Assertion (A): A magnetic monopole does not exist.
Reason (R): Magnetic lines are continuous and form closed loops.
In the light of the above statements, choose the correct answer from the options below:
A) (A) is false but (R) is true B) (A) is true but (R) is false
C) Both (A) and (R) are true but (R) is NOT the

correct explanation of (A)
D) Both (A) and (R) are true and (R) is the correct

explanation of (A)

10. When an object is placed 40 cm away from a spherical mirror an image of magnification  is produced. To
obtain an image with magnification of , the object is to be moved:

A) 40 cm away from the mirror. B) 80 cm away from the mirror.
C) 20 cm towards the mirror. D) 20 cm away from the mirror.

11. Two monochromatic light beams have intensities in the ratio 1:9. An interference pattern is obtained by these
beams. The ratio of the intensities of maximum to minimum is
A) 8 : 1 B) 9 : 1
C) 3 : 1 D) 4 : 1

12. In YDSE, light of intensity 4I and 9I passes through two slits respectively. The difference of maximum and
minimum intensity of the interference pattern is:
A) 15I B) 20I
C) 24I D) 21I

13. The electrostatic potential on the surface of a uniformly charged spherical shell of radius  is 120 V.
The potential at the centre of the shell, at a distance 5 cm from the centre, and at a distance 15 cm from the
centre of the shell are:
A) B)
C) D)

14. A monochromatic light of frequency  Hz travelling through air, is incident on a medium of refractive
index '2'. Wavelength of the refracted light will be :
A) 300 nm B) 600 nm
C) 400 nm D) 500 nm

15. Two cylindrical vessels of equal cross-sectional area of  contain water up to heights 10 m and 6 m,
respectively. If the vessels are connected at their bottom, then the work done by the force of gravity is: (Density
of water is  and )

A) B)
C) D)

16. In an electromagnetic system, the quantity representing the ratio of electric flux and magnetic flux has dimension
of , where value of 'Q' and 'R' are
A) B)

C) D)

17. A block of mass 25 kg is pulled along a horizontal surface by a force at an angle  with the horizontal. The
friction coefficient between the block and the surface is 0.25. The displacement of 5 m of the block is:
A) 970 J B) 735 J

C) 245 J D) 490 J
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18. A small mirror of mass  is suspended by a massless thread of length . Then the small angle through which the
thread will be deflected when a short pulse of laser of energy  falls normal on the mirror (  speed of light in
vacuum and  acceleration due to gravity).
A) B)

C) D)

19. Given below are two statements: one is labelled as Assertion A and the other is labelled as Reason R. Assertion
A: The kinetic energy needed to project a body of mass  from earth surface to infinity is , where R is the
radius of earth. Reason R: The maximum potential energy of a body is zero when it is projected to infinity from
earth surface.
A) A False but  is true B) Both  and  are true and  is the correct

explanation of 
C)  is true but  is false D) Both  and  are true but  is NOT the correct

explanation of 

20. A convex lens (f = 30 cm) is in contact with a concave lens (f = -20 cm). An object is placed on the left side at a
distance of 20 cm. Find the image distance.
A) 10 cm B) 20 cm
C) 15 cm D) 25 cm

21. Two infinite identical charged sheets and a charged spherical body of charge density '  ' are arranged as shown
in figure. Then the correct relation between the electrical fields at  and D points is:
A) B)

C) D)

22. A convex lens  is in contact with a concave lens  The object is placed on the left side at
a distance of  Find the image distance.
 
A) 10 cm B) 20 cm
C) 15 cm D) 25 cm

23. In a YDSE setup, the slits are separated by 1.5 mm and the distance between the slits and the screen is 2 m. On
using light of wavelength 400 nm, it is observed that 20 maxima of double slit experiment lie inside the central
maxima of single slit diffraction. The width of each slit is μm.
A) 0.5 μm B) 1 μm
C) 2 μm D) 3 μm

24. Two simple pendulums having lengths  and  with negligible string mass undergo angular displacements 
and , from their mean positions, respectively. If the angular accelerations of both pendulums are same, then
which expression is correct?
A) B)

C) D)
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25. Given below are two statements: one is labelled as Assertion A and the other is labelled as Reason R. Assertion
A: In photoelectric effect, on increasing the intensity of incident light the stopping potential increases. Reason R:
Increase in intensity of light increases the rate of photoelectrons emitted, provided the frequency of incident light
is greater than threshold frequency.
A) Both  and  are true but  is NOT the correct

explanation of 
B)  is false but  is true

C)  is true but  is false D) Both  and  are true and  is the correct
explanation of 
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JEE MAIN PHYSICS ANSWER KEY

1. (C) 2. (C) 3. (B) 4. (C) 5. (D)

6. (D) 7. (A) 8. (B) 9. (C) 10. (A)

11. (D) 12. (B) 13. (B) 14. (A) 15. (D)

16. (D) 17. (C) 18. (D) 19. (A) 20. (C)

21. (C) 22. (C) 23. (C) 24. (D) 25. (B)



CHEMISTRY

1. Decreasing order of the hydrogen bonding in following forms of water is correctly represented by
A. Liquid water
B. Ice
C. Impure water 
Choose the correct answer from the options given below:
A) B)
C) D)

2. The magnetic moment of a transition metal compound has been calculated to be 3.87 B.M. The metal ion is
A) B)

C) D)

3. Match List I with List II

List I (Complex) List II (Hybridization)

A. Ni(CO)4 I. sp3

B. [Cu(NH3)4]
2+ II. dsp2

C. [Fe(NH3)6]
2+ III. sp3d2

D. [Fe(H2O)6]
2+ IV. d2sp3

Choose the correct answer from the options given below:
A) A-I, B-II, C-III, D-IV B) A-II, B-I, C-III, D-IV
C) A-I, B-II, C-IV, D-III D) A-II, B-I, C-IV, D-III

4. The primary and secondary valencies of cobalt respectively in   are :

A) 3 and 5 B) 2 and 6
C) 2 and 8 D) 3 and 6

5. The wave function  of  is given by  At , radial node is formed

Thus,  in terms of 
A) B)

C) D)

6. Freezing point of solution is less than that of pure solvent, which of the following statements are correct ? 
(A) Vapour pressure of solution is less than that of pure solvent 
(B) Vapour pressure of solution is greater than that of pure solvent 
(C) Only solvent molecules will freeze 
(D) Only solute molecules will freeze
A) A & B only B) A & C only
C) C & D only D) A, B & D only

C > B > A B > A > C
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7. Which one amongst the following are good oxidizing agents?
(A) 
(B) 
(C)
(D) 
Choose the most appropriate answer from the options given below:
A) C only B) C and D only
C) A and B only D) D only

8. Given below are two statements, one is labelled as Assertion A and the other is labelled as Reason R 
Assertion (A) : Benzene is more stable than hypothetical cyclohexatriene 
Reason (R) : The delocalised π-electrons cloud is attracted more strongly by the nuclei of the carbon atoms than
the electron cloud localised between two carbon atoms.
In the light of the above statements, choose the correct answer from the options given below
A) Both (A) and (R) are true but (R) is not the true

explanation of (A)
B) (A) is false but (R) is true

C) (A) is true but (R) is false D) Both (A) and (R) are true and (R) is the true
explanation of (A)

9.  bond length in   is X than the   bond length in  The   bond length in  is Y than
that of the  bond in  Choose the correct option for   from those given below :

A) X-shorter, Y-shorter B) X - shorter, Y - longer

C) X - longer, Y - shorter D) X-longer,  Y-longer

10. Identify  and  in the following reaction (Equation not balanced) 

A) B)
C) D)

11. Boric acid is solid, whereas  is gas at room temperature because of
A) Strong hydrogen bond in Boric acid B) Strong van der Waal's interaction in Boric acid
C) Strong covalent bond in D) Strong ionic bond in Boric acid

12. Which of the following statements is correct about freons?
A) All radicals are known as freons. B) Freons cause skin cancer.
C) Freons are chlorofluoro carbon. D) Freons are used in sunscreen lotion.

13. Find correct order of covalent character (A)   (B)   (C) 
A) A & B only B) A & C only
C) A, B & C D) B & C only

14. The correct order of basicity of oxides of vanadium is
A) B)

C) D)

15. Increasing order of stability of the resonance structures is: Choose the correct answer from the options given
below:
A) B) C, D, A, B
C) D, C, B, A D)

Sm2+

Ce2+

Ce4+

Tb4+

O − O H2O2 O − O F2O2 O − H H2O2

O − F F2O2 X––andY––

X,Y Z ClO + NO2 → X––
H2O
⟶ Y–– + Z––

X = ClNO3,Y = Cl2,Z = NO2 X = ClONO2,Y = HOCl,Z = HNO3

X = ClONO2,Y = HOCl,Z = NO2 X = ClNO2,Y = HCl,Z = HNO3

BF3

BF3

KF < KI CuCl > NaCl LiF > KF

V2O3 > V2O5 > V2O4 V2O4 > V2O3 > V2O5

V2O3 > V2O4 > V2O5 V2O5 > V2O4 > V2O3

D,C,A,B

D,A,B



16. Caprolactam when heated at high temperature in presence of water, gives
A) Dacron B) Nylon 6
C) Teflon D) Nylon 6, 6

17. How many reactions are non-spontaneous at 300 K. For independent reaction ΔH & ΔS values are given.
A) B)

C) D)

18. Match List -I with List-II

LIST-I (Atomic number) LIST-II (Block of periodic table)
(A) 37 (K) I. p-block
(B) 78 (Pt) II. d-block
(C) 52 (Te) III. f-block
(D) 65 (Tb) IV. s-block

Choose the correct answer from the options given below:
A) A - IV, B - II, C - I, D - III B) A - IV, B - III, C - II, D - I
C) A - I, B - III, C - IV, D - II D) A - II, B - IV, C - I, D - III

19. The normal rain water is slightly acidic and its  value is  because of which one of the following ?
A) B)
C) D)

20. Given below are two statements : one is labelled as Assertion (A) and the other is labelled as Reason (R) 
Assertion (A) : An aqueous solution of   when used for volumetric analysis, its concentration should be
checked before the use 
Reason (R) : On aging,  solution absorbs atmospheric 
In the light of the above statements, choose the correct answer from the options given below :
A) (A) is correct but (R) is not correct B) (A) is not correct but (R) is correct
C) Both  and  are correct but  is not the

correct explanation of 
D) Both  and  are correct and  is the correct

explanation of 

21. It is observed that characteristic -ray spectra of elements show regularity When frequency to the power "  " ie
 of -rays emitted is plotted against atomic number "  ", following graph is obtained

A) 2 B) 3
C) 1 D)

22. Given below are two statements: one is labelled as Assertion (A) and the other is labelled as Reason (R)
Assertion (A): In expensive scientific instruments, silica gel is kept in watch-glasses or in semipermeable
membrane bags
Reason (R): Silica gel adsorbs moisture from air via adsorption, thus protects the instrument from water
corrosion (rusting) and / or prevents malfunctioning
In the light of the above statements, choose the correct answer from the options given below :
A) Both (A) and (R) are true and (R) is the correct

explanation of (A)
B) Both  and  are true but  is not the correct

explanation of 

C) (A) is false but (R) is tirle D) (A) is true but (R) is false

ΔH =– 25kJ/mol, ΔS =– 80J/mol ΔH = +25kJ/mol, ΔS =– 50J/mol

ΔH = −22kJ/mol, ΔS = +50J/mol ΔH =– 22kJ/mol, ΔS = 80J/mol

pH 56

CO2 + H2O → H2CO3 N2O5 + H2O → 2HNO3

2SO2 + O2 + 2H2O → 2H2SO4 4NO2 + O2 + 2H2O → 4HNO3

KOH

KOH CO2

(A) (R) (R)

(A)

(A) (R) (R)

(A)

X n

vn X Z

1
2

(A) (R) (R)

(A)



23. During the qualitative analysis of  using dilute  gas is evolved which turns  solution
(acidified with dilute  ) :
A) red B) blue
C) green D) black

24. Amongst the following compounds, which one is an antacid?
A) Ranitidine B) Brompheniramine
C) Terfenadine D) Meprobamate

25. An -particle, a proton, and an electron have the same kinetic energy. Which one of the following is correct in
case of their De-Broglie wavelength:
A) B)
C) D)

SO2
3 H2SO4,SO2 K2Cr2O7

H2SO4

α

λα < λp < λe λα > λp > λe

λα = λp = λe λα > λp < λe
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MATHEMATICS

If the solution curve f(x, y) = 0 of the differential equation (1+loge x)  - x loge x = ey , x > 0, passes through

the points (1,0) and (α, 2) then αa is equal to
A) B)

C) D)

Let P =   A =   and Q = PAPT. If PTQ2007P =  , then 2a+b-3c-4d equal to

A) 2004 B) 2005

C) 2006 D) 2007

Let f be a continuous function satisfying  Then   is equal to 
A) B)

C) D)

The straight lines l1 and l2 pass through the origin and trisect the line segment of the line L: 9x + 5y = 45
between the axes. If m1 and m2 are the slopes of the lines l1 and l2, then the point of intersection of the line y =
(m1 + m2)x with L lies on
A) y-2x=5 B) 6x-y=15

C) y-x=5 D) 6x+y=10

If the set  is equal to the interval (α,β), then 24(β-α) is equal to

A) 27 B) 30

C) 36 D) 42

Among the two statements
(S1) : (p ⇒ q)∧(q ∧(~q)) is a contradiction and  
(S2) : (p∧q) v ((~p)∧q) v (p ∧ (~q)) v ((~p) ∧ (~q)) is a tautology 
A) both are true B) both are false

C) only (S1) is true  D) only (S2) is true 

Two integers  and  are chosen with replacement from the set . Then the probability that
 is:

A) B)

C) D)

The range of f(x) =  is 
A) B)

C) D)

dx
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13.
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15.

16.

17.

If the tangent at a point 𝑃 on the parabola   is parallel to the line    and the tangents at the

points 𝑄 and 𝑅 on the ellipse   are perpendicular to the line 𝑥−𝑦=2, then the area of the triangle PQR
is : 
A) B)

C) D)

For, α, β, γ, δ ∈   if      Where    and C is

constant of integration, then α + 2β + 3γ - 4δ is equal to
A) -8 B) -4

C) 1 D) 4

Let the centre of a circle C be (α, β) and its radius r < 8. Let 3x + 4y = 24 and 3x – 4y = 32 be two tangents and
4x + 3y =1 be a normal to C. Then (α – β + r) is equal to
A) 5 B) 6

C) 7 D) 9

The letters of the word OUGHT are written in all possible ways and these words are arranged as in a dictionary,
in a series. Then the serial number of the word TOUGH is
A) 79 B) 86

C) 84 D) 89

Let S = {1, 2, 3, 4, 5}
if f : S → P(S), where P(S) is power set of S. Then number of one-one functions f can be made is
A) (32)5 B)

C) D)

Two dice A and B are rolled, Let the numbers obtained on A and B be α and β respectively. If the variance of α -
β is , where p and q are coprime, then the sum of the positive divisors of p is equal to
A) 31 B) 36

C) 48 D) 72

Let α,β be the roots of the quadratic equation  x2+√6x+3=0. Then     is equal to

A) 9 B) 12

C) 81 D) 729

If α > β > 0 are the roots of the equation ax2 + bx + 1 = 0, and  then k

is equal to
A) α B) β

C) 2α D) 2β

Let  be the solution of the differential equation  .  If  , then 
 is equal to 

A) B)

C) D)

y2 = 3x x + 2y = 1

+ = 1x2

4

y2

1

√53
2

5√3

3√5 9

√5

N, ∫ (( )2x + ( )2x) loge xdx =x
e

e
x

( )βx − ( )δx + c,1
α

x
e

1
γ

e
x

e =
∞

∑
n=10

1

n!

32!

27!

32C27
32P27

p

q

α23+β23+α14+β14

α15+β
15+α160+β
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lim
x→

( )
1/2

= ( − ) ,
1
α

1−cos(x2+bx+a)

2(1−ax)2

1

k

1

β

1
α

y = y(x) x logex + y = x2logex, (x > 1)
dy

dx
y(2) = 2

y(e)
2+e2

2

1+e2

2

1+e2

4

4+e2

4



18.

19.

20.

21.

22.

23.

24.

25.

If the system of equations
2x + y - z = 5
2x -5y + λz = μ
x + 2y - 5z = 7
has infinitely many solutions, then (λ + μ)2 +  (λ - μ)2 is equal to
A) 904 B) 912

C) 916 D) 920

Let N be the foot of perpendicular from the point P (1, –2, 3) on the line passing through the points (4, 5, 8) and
(1, –7, 5). Then the distance of N from the plane 2x – 2y + z + 5 = 0 is
A) 6 B) 7

C) 8 D) 9

If the tangents at the points P and Q on the circle x2 + y2 – 2x + y = 5 meet at the point R   then the area of
the triangle PQR is 
A) B)

C) D)

Let  be the solution of the differential equation  ,  . Then 
 is equal to
A) 1/e B) 0

C) 1/e2 D) e2

If f : R  R be a continuous function satisfying  , then the
value of   is
A) -√3 B) √3

C) -√2 D) √2

Let for a triangle ABC,

If   and the area of the triangle ABC is  , then   is equal to
A) 60 B) 54

C) 120 D) 108

Let  and the angle between the vectors   and   be  . Then   is equal to
A) 441 B) 882

C) 482 D) 841

Let  be the sample space associated to a random experiment. Let 
Let 𝐴=  and . Then 𝑃( 𝐵) is equal to
A) B)

C) D)

( , 2)9

4

13
8

13
4

5

8

5
4

y = f(x) y(x + 1)dx − x2dy = 0 y(1) = e limx→0−f(x)

→ ∫0 f(sin2x)sinxdx + α ∫0 f(cos2x)cosxdx = 0
π

2
π

4

α

→AB = −2 î + ĵ + 3k̂
→CB = αî + βĵ + γk̂

→CA = 4 î + 3ĵ + δk̂

δ > 0 5√6 →CB. →CA

|→a| = 2, |→b| = 3 →a →b
π

4
|(→a + 2→b) × (2→a − 3→b)|

2

S = w1,w2, … … . P(wn) = ,n ≥ 2.
P(wn−1)

2

(2k + 3l : k, l ∈ N) B = wn : n ∈ A
3
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1
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3
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1. (D) 2. (B) 3. (D) 4. (C) 5. (B)

6. (A) 7. (A) 8. (D) 9. (C) 10. (D)

11. (C) 12. (D) 13. (B) 14. (C) 15. (C)

16. (C) 17. (D) 18. (C) 19. (B) 20. (C)

21. (B) 22. (C) 23. (A) 24. (B) 25. (A)


