T

#51%, EX NAVODAYAN FOUNDATION

(2

R v ( 3 (Registered Under Indian Trust Act 1882) Reg. No. : 2016, 43
* k B/36/43 46M Brahmanand Colony, Durgakund, Varanasi (UP) 221005
Mob.: 6391500102 Email Id : exnavodayanfoundation@gmail.com

Full Syllabus

JEE-Main
Paper-2

Test Date: M.M:300

TEST INSTRUCTIONS

The test is of 3 hours duration.

The test booklet consists of 75 questions.
The maximum marks are 300.

All questions are compulsory.

@ > BN

There are three parts in the questions paper consisting of Physics, Chemistry and Mathematics having 25
questions in each part.
Each Parts Contains —

e 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which ONL
ONE is correct. All questions are carrying +4 marks for right answer and -1 mark for wrong answer.

e 05 questions with answer as numerical value all questions are carrying +4 marks for right answer

and =1 marks for wrong answers.

Name of the Candidate (in Capital Letter):

Registration No.

Invigilator Signature

1)



T

Physics

(Single Correct Choice Type)
This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which
ONLY ONE is correct.

1. A triangular lamina of area ‘A’ and height h is immersed in a liquid of density p in a vertical plane

with its base on the surface of the liquid. The thrust on the lamina is

(@) 5 Apgh (v) 5 Apgh (©) +Apgh (@) 2 Apgh

2. An electric kettle taken 4A current at 220 V. Then time taken to boil 1 kg of water from
temperature 20°C will be min. If the temperature of boiling water is 100°C.
(a) 6.35 min (b) 4.35 min (c) 8.35 min (d) 10.35 min

3. When a spring is stretched by a distance x, it exerts a force, give by F = (-5x - 16x?)N. The work

done (in joule), when the spring is stretched from 0.1 m to 0.2 m is
(a) 0.087] (b) 8.7] (c)87] (d) 0.87]

4. A closed gas cylinder is divided into two parts by a piston held tight. The pressure and volume of
gas in two parts respectively are (P, 5V) and (10P, V). If now the piston is left free and the system
undergoes isothermal process, then the volume of the gas in two parts respectively are:

(a) 2V, 4V (b) 3V, 3V (c)5V,V (d) 4V, 2V

5. A stone weighing 1 kg and sliding on ice with a velocity of 2 m/s is stopped by friction in 10 sec.
The force of friction (assuming it to be constant) will be
(@) 20N (b) -0.2N (c)0.2N (d) 20N

6. If a circular coil with a radius of 5 cm, 250 turns, and a resistance of 8Q has a magnetic field
directed perpendicular to its plane that is decreasing at a rate of 0.6 T/S then the induced current
in the coil is
(a) 0.304 A (b) 0.561 A (c)0.147 A (d) 0.23 A

7. In H-like atom electron makes transition from an energy level with quantum number n to another

with quantum number n - 1. If n >> 1, the frequency of radiation emitted is proportional to

@ — ) =z © - @

8. The ratio between the kinetic energy to the total energy of on electron in Bohr orbit is
(@1:-1 (b)-1:1 (©1:2 (d)2:-1

9. The wavelength of light emitted in the visible region by the H_ ions after collision with H-atoms is
(@) 6.5x107m (b) 5.6 x 107 m (c) 4.8 x 107 m (d) 4.0 x 107 m

(2)
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10. The combination of gases shown below yield
=Dl
e
=
(a) NAND gate (b) OR gate (c) NOT gate (d) XOR gate
11. The circuit has two oppositely connected ideal diodes is parallel. What is the current following in

the circuit.

YWWWWWA
D, D,
12 V_'-_ 30 2Q
(@) 1.33 A (b) .71 A (©)2A (d)2.31 A
12. In case of P-N junction diode at high value of reverse bias, the current rises sharply. The value of
reverse bias is known as
(a) Cut of voltage (b) Zener voltage (c) Inverse voltage (d) Critical voltage

13. A uniformly charged conducting sphere of 2.4 m diameter, has a surface charged density of 80
uC/m?2. What is the total electron flask learning the surface of the sphere.
(@) 1.6 x 108 Nm2/C  (b) 3.2 x 108 Nm2/C (c) 4.8 x 108 Nm2/C (d) 6.4 x 108 Nm2/C

14. If the binding energy per nucleon in ;Li’ & ,He* nuclei one 5.60 MeV & 7.06 MeV respectively
then in the reaction Ep + ,Li’ — 2,He* energy of photon (Ep) must be

(a) 39.2 MeV (b) 28.24 MeV (c) 17.28 MeV (d) 1.46 MeV
15. An object is moving with uniform acceleration which is parallel to its instantaneous direction of
motion. The displacement (s) and velocity (v) graph of this object is
SA

() (b)

- >

- v

SA S A

(c) (d)

> >
v v

16. From a balloon rising vertically upward 5 ms-! a stone is thrown up at 10 m/s-! relative to balloon
it's velocity with respect to ground after 2 sec. is (assume g =10 m/s?)

(@) 0m/s (b) 20 m/s (c)10m/s (d)5m/s

3)
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17. Two bodies of mass 3 kg and 4 kg are suspended at the ends of massless string passing over a
frictionless pulley. The acceleration of the system is (g = 9.8 m/s?)
(a) 49 m/s2 (b) 2.45 m/s? (c)1.4m/s2 (d) 9.5m/s?

18. The given graph shows the variation of velocity with displacement. Which one of the graph below
correctly represents the variation of acceleration with displacement?

1
\ x
X

W

L]

a a a ap
a) ‘ . D c) d)
X X X
V | : \
19. The electric field in a region is given by E = ai +bj. Here ‘a’ and ‘b’ are constants. Find the net flux

passing through square area of side '¢' parallel to y - z plane is

)
(a) af? ®) % (©) 2ar? (d) 3a?

20. When current in a coil changes from 5A to 2A in 0.1 sec., an average voltage of 50V is produced.
The self inductance of the coil is
(a) 0.67 H (b)1.67H (c)3H (d)6H

(Integer Type Questions)
This Section contains 05 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The
correct digit below the question number in the ORS is to be bubbled.

21. A solid sphere of mass 1 kg, radius 10 cm rolls down an inclined plane of height 7 m. The velocity

of its center as it reaches the ground level is (inm/s)

22. In a transformer, the number of turns in primary are 140 and that in secondary are 280. If the
current in primary winding is 4A, then what is the secondary windingis__ (in ampere)

23. The heal is flowing through a rod of length 50 cm and area of cross-section 5 cm?. Its ends are

respectively at 25°C and 125°C. The coeff of thermal conductance of material of rod is 0.092

kcal/ms °C. The temperature gradient of the rod is (°C/cm)

24. Length of string tied to two rigid supports is 40cm Maximum length (wavelength in cm) of a
stationary wave produced onitis __ (incm)

25. The phase difference between the instantaneous velocity and acceleration of a particle executing

simple harmonic motion is n x 10rn. Then n =

(4)
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Chemistry

(Single Correct Choice Type)

This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which
ONLY ONE is correct.

1.

The pair from the following pairs having both compounds with net non-zero dipole moment is

(a) 1,4-dichlorobenzene, 1,3-dichlorobenzene

(c) Benzene, anisidine

(b) CH,Cl,, CHCly

(d) Cis-butene, trans-butene

Major product ‘p’” formed in the following reaction is

P OH
/\/Y &%) P Major Product
0 ’

Br

[;I-\)\/Y(m

(a) O
Br O

(© 0

OH

(d) 0

Anhy. AlCl,

In the following reaction ‘x” is CH3(CH,)s«CH; ——=—"— 'X'

(a) CH3(CH2)4CH2C1

(c) CICH,— (CH,)s — CH:Cl

The major product for the following reaction is

ZNc-nH
SH
é//\\//
© L NN o

(1)NaI,H;PO,
(ii) Mg, Dry ether [X]
(iii) D,O 4

(@)

H,C —CH, — $H- CH,

OH
Product [X] formed in the above reaction is
(a) HsC—CH = CH—CHs

Product

(c) H,C —CH, — (|ZH— CH,
D

SH
é/\\CNHO//\\//

HACl Major Product

(b) CH, CH ~(CH, ), CH,
CH,

CH,
/ \
C CH,

H,C CH,
NS

CH,

H

»
»

/" Nconn
OH
!//\\//
S
@™ NN N oy

(b)

(b) HyC —CH,—CH = CH,
H

|
(d) H,C — CH, — <|:_ CH,
OH

()
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O
HZO LA .
6 O —— “A’ major product
O
‘A’ formed in the above reaction is
OH O
OH
OH
@:‘%7 OH
(@) © (b) ©
Q oH OH
[: I %O o
(@) O (d) OH
7. Decreasing order of reactivity towards electrophilic substitution for the following compounds is
OCFf
s | 3 IN MEQ’
© )
(9] @ CHy
(@a>d>e>b>c (b)e>d>a>b>c (gc>b>a>d>e (dd>a>e>c>Db
8. In the reaction given below
O
H,NC (i) LiAlH,
—+_>
(i) H,O
O

The compound X is

HZN\H‘\”/\
O
OH O
g 2%\(“\(\
OH

(a) (b)

OH
© (d) OH

(6)
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9. Correct structure of y-methylcyclohexane carbaldehyde is

208 Uﬁ
(a) n
i ?:/ ?\ :: CHo— —H
| \1
(c)

10. [CO(NH3)sNO:]Cl; and [CO(NH3)5(ONO)]Cl: are related to each other as

(a) Geometrical isomers (b) Optical isomers
(c) Linkage isomers (d) Coordination isomers
11. Identify the geometrical isomers of the following
Cl en
| o
(M en en
| Cl 7
&l Len
o en en’] o
|
(IID) V)
Cl Cl
en_| en
(a) I'with IIT (b) I with IV (c) Iwith II (d) None of these
12. Which of the following compounds show optical isomerism?

1. Cis-[Co(NH3)4Clo]* 2. Trans-[Co(en)Cl]* 3. Cis-[Co(en)2Cl2]* 4. [Co(en)s]>*
Select the correct answer using of codes given below:
(@) land 2 (b)2and 3 (c)3and 4 (d)1,3and 4
13. A protein ‘X" with molecular weight of 70,000 u, on hydrolysis gives amino acids. One of these
amino acid is

CH,
|
NH, —CH, —CH-CH,CH,COOH CH, -CH-CH, —(|?H - COOH
|
(a) CH, ) NH,
CH, (|ZH 3
|
CH, —CH—?H—CHQCOOH CH, —(lj—CH2 - CH,COOH
© NH, @ N
14. Number of cyclic tripeptides formed with 2 amino acid A and B is
(@)3 (b) 4 (c) 2 (d)5
15. Consider the following first order competing reactions:

X—>A+Band Y—2>C+D
If 50% of the reaction of X was completed when 96% of the reaction of Y was completed, the ratio

of their rate constants (K»/Kj) is
(a) 4.06 (b) 0.215 (c) 1.1 (d) 4.65

(7)
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16. The decomposition of N2Os in CCls was followed by measuring the volume of O, gas evolved:
2N20s5 (CClLy) = 2N204 (CCly) + O2(g). The maximum volume of O; gas obtained was 100 cmd. In
500 minutes, 90 cm?® of O, were evolved. The first order rate constant (in min-!) for the
disappearance of N2O:s is:

2.303 2.303, 100 2.303 90 100
—_— b) ——1o ———log— d

@ 500 ®) 00 890 © 500 8100 D 10x500
17. Rank the hydrogen atoms (H,,H,,H_) present in the following molecule in decreasing order of

their acidic strength,

N
Hzf
Gy W ® (Y

(@a>b>c (b)b>a>c ()b>c>a (d)c>b>a

18. In the given pair identify most acidic compound in (A & B) most basic in (C) and (D).
CO,H CO,H COH CO’“
CH,4
(A) (B)
am an
NH,
NHz NH; cH,
(n

(a) A-L, B 11, C-, D II b) A-1I, B-1, C-I, D-II ( ) A-11, B-1I, C-1I, D-II (d) A-I, B-1I, C-1, D-1

19. The configurations of the Carbon atoms C; and Cs in the following compound are respectively.
Coo\'\
4
oy~ ‘r\
CHo

(@R R (b)S, S (R, (d)S, R
20. The compound that is chiral is

(a) 3-methyl-3-hexene (b) 4-chloro-1-methycyclohexane

(c) 2-phenylpentane (d) 1,3-disopropylbenzene

(Integer Type Questions)
This Section contains 05 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The
correct digit below the question number in the ORS is to be bubbled.

21. The rate of decomposition of NH3(g) at 10 atm on platinum surface is zero order. What is the
formation (in M min-) of Hx(g). If rate constant of reaction 2NH3(g) — Na(g) + 3Ha(g) is 2.0 M
min-1?

22. How many faradays are required for reduction of 1 mol CsHsNO: into CsHsNH»?

23. The vapour pressure of two pure liquids A and B are 5 and 10 torr respectively. Calculate the total
pressure of the solution (in torr) obtained by mixing 2 mole of A and 3 mole of B.

24. In the ground state of atomic Fe (z = 26) the spin only magnetic moment is x 10-1 BM.

(Round off to the nearest integer) [Given : J3=1.73,42 =1.41]
25. Total number of acidic oxides among N>Os, NO», N>O, CL,O7, SO,, CO, CaO, Na;O and NOis __

(8)
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Mathematics

(Single Correct Choice Type)
This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which
ONLY ONE is correct.

1. Let f : R - R be a function given by
1- CCZ)S 3x <0
X
f(x)= o x=0, wherea, B € R.
B+/1—cos2x 0
X
If f is continues at x = 0, then 402 + 8p2 is equal to
(a) 160 (b) 81 (c) 162 (d) 81
2 4

2. Distance of the point (2, 5) from the line 3x + y + 4 = 0 measured parallel to the line 3x -4y + 8 =0

is

(a)15/2 (b) 9/2 ()5 (d) None

. . . . 2 dy 1 .
3. The solution of differential equation (x™ —1)—=+2xy =— 1 is
X X" -
1 x—1 1 x—1
2-1)==1 +C b) y(x* +1)==1 -C
(@) y(x* ~1)=log|-—— (B) (< +1) =~ log|"—
2 5 x—1
(©) y(x* —=1)=—=log +C (d) None of these
2 x+1

4. Determine the values of x satisfying the equality

|(x2+4x+9)+ (2x-3)| = | x2+4x+9| + |2x - 3|

(@) x< % (b) x> % (c) x= % (d) None

5. Consider two curves C;:y =1+ cosxand C2:y =1 + cos(x - a) for a e (O,gj, x € [0, n]. Find the

value of o, for which the area of the figure bounded by the curves C;, C2 & x = 0 is same as that of
the figure bounded by C;, y=1land x ==
T T
z b) =
@ % OF ©
6. Let P = [a;] be a 3 x 3 matrix and let Q = [b;], where b; = 2i*j a;; for 1<1,j<3. If the determinant of p

is 2, then the determinant of the matrix Q is

(d) none

&3

(a) 210 (b) 211 () 212 (d) 213
7. cosx+3 dx is
1 +4Lsin(x+nj+45in2 (x+nj
3 3
(@) Ccos X LC (b) sec x LC
1+2sin(x+§) 1+25in(x+§j

() Sin x +C (d) 1’[::111_1 1+25in(x+£) +C
. o 2 3
1+2sin x+§

(9)
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7 7
8. The expression P(x) = (\/XS -1+ x) - (\/x5 -1- x) is polynomial of degree.

(@) 16 (b) 18 (c) 20 (d) 27

9. The number of ways in which three distinct numbers are in A.P. can be selected from the set {1, 2,
3,....,24} is equal to
(a) 66 (b) 132 (c) 198 (d) None of these

10. A and B play a game of tennis. The situation of the game is as follows. If one scores two

consecutive points after a deuce he wins. If loss of a point is followed by win of a point, it is deuce.
The chance of a server to win a point is 3 The game is at deuce and A is serving. Probability that

A will win the match is (serves are changed after each point scored)

OF © 5 © 5 (@

a1 | =

11. Let G=ai+ bj +ck and B:bi + cj + a1A<, where a, b, c € R. If 0 be the angle between a and B then

(@) 6 {0, g} (b) e {0,%} (c) Be [2—; , n} (d) None of these

1024
12. The value of z [logg] is equal to ([ . ] denotes the greatest integer function)

a=1
(a) 8192 (b) 8204 (c) 8194 (d) None of these
13. The mean and variance of seven observations are 8 and 16, respectively. If 5 of the observations are

2,4,10,12, 14 then the product of the remaining two observations is

(a) 40 (b) 45 (c) 49 (d) 48
14 X DY g gng XSO BYCOsO o gz + (byys =
cos® sin6 cos’®  sin” 0
(a) a2 -b2 (b) (a2 - b2)2/3 (c) a2 + b2 (d) None of these
15. If the set Re(LﬁLZZ_j:z € C,Re(z) =3} is equal to the interval [o, B], then 24 (B - a) is equal
2-3z+5z
to
(a) 36 (b) 27 (c) 30 (d) 42

x-1 y+1 z-2

16. If the mirror image of the point P(3, 4, 9) in the line 3 > 1

is (o, B, v) then 14(o + B +

v) is
(a) 102 (b) 138 (c) 108 (d) 132

17. Let C:x2+y2=4and Cl:x2 +y2 - 4x + 9 = 0 be two circles. If the set of all values of d so that the
circles C and C! intersect at two distinct points, is R - [a, b], then the point (8a + 12, 16b - 20) lies
on the curve
(@) x2+2y2-5x + 6y =3 (b) 5x2 -y =-11
(c)x2-4y2=7 (d) 6x2 +y2=42

(10)
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18.  Find a if domain of function f(x)=+/x*> +ax+4 is all real
(@) (-2,2) (b) [-2, 4] (c) [-4 4] (d) (-4, 4)

19. If [x] represents the greatest integer less than or equal to x. If all the value of x such that the

product [x - %} {x + %} is prime, belongs to the set [x1, X2) U [x3, x4), find the value of

2 2 2 2
X7 +X5 + X5 +X;

(a) 22 (b) 44 ()11 (d) None of these
4sec’0 1 0 cot® 6 2 0
20. Let A= 0 3tan’® 1| and B=| 1 3cosec’® 1 [then minimum value of tr(AB) is
0 1 2 1 1 2

(where tr(A) demotes trace of square matrix A)

(a) 12 (b) 20 (c) 32 (d) 64

(Integer Type Questions)

This Section contains 10 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The

correct digit below the question number in the ORS is to be bubbled.

[cos mx] x<1

21. The number of points of discontinuity of f(x) in [0, 2] where f(x) :{l 2x -3|[x-2] x>1
X—=9o||X— X

denotes the greatest integer function), are

11
22. The sum of coefficients of even powers of x in the expansion of (x + 1) is
X

Jpdt At s g
23. If f(x)—'([(f(t))2 and -([(f(t))z =(6)"" then £(9) is equal to

24. From a point P(A, A, A) perpendicular PQ and PR are drawn respectively on the lines

X+7 y—6
—6

values of A is k, then value of 127 k is

— =z and 7% =y—-2=z-6. If P is such that ZQPR is 90°, then the sum of possible

25. Point O is the center of the ellipse with major axis AB and minor axis CD. Point F is one of the

focus of this ellipse. If OF = 6, and the diameter of inscribed circle of AOCF is 2, then the value of

AB.CD
13

is

(11)
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Physics
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Solution:

In a p-n junction diode at high value of reverse
bias, the current rises sharply due to zener
breakdown. This high value of reverse bias is
called zener voltage.

13.
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Solution

Given, diameter of sphere =2.4m

Radius of sphere r = 2—;‘: 1.2m
Chrge

Surface charge density =
Surface area

_ _a
4nr?

q=0x4mr2=80x10"x4%x314x12x1.2
q=14x1073C

Total flux = ¢
Using Gauss's theorem,
Total flux leaving the surface ¢ = we

gp = 4= 1:45¢10 3
E0 pasaxip 2

¢ =1.6x10°N -m3/C
Thus, the flux leaving the surface of sphere is 1.6 x 108N - m2/C.

14.
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Chemistry
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