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SYLLABUS:

Physics: Units and Measurements, Motion in a Straight Line, Motion in a Plane, Laws of Motion, Work, Energy and Power, System of Particles
and Rotational Motion, Gravitation

Chemistry: Some basic Concepts of Chemistry, Atomic Structure, Classication of Elements, and Periodicity in Properties, Chemical bonding and

Molecular Structure, Thermodynamics, Equilibrium, Redox Reactions
Mathematics: | Basic Maths, Logarithm, Sets, Trigonometric Functions, Quadratic Equations, Linear Inequalities, Permutations and Combinations,
Binomial Theorem, Sequences and Series

Important Instructions:

1. The test is of 3 hours duration.

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

3. There are three Sections in the question paper, Section I, 1l & Il consisting of Section-1 (Physics), Section-1l (Chemistry), Section-IIl
(Mathematics) and having 25 questions in each part in which first 20 questions are Multiple Choice Questions (MCQs) with only one correct
option and last 5 questions are Numerical Value Type.

4. Each question carries 4 marks. For each correct response, the candidate will get 4 marks. For each incorrect response, one mark will be deducted
from the total scores. No marks will be awarded for unattempted questions.

5. No student is allowed to carry any textual material, printed or written, bits of papers, paper, mobile phone, any electronic device, etc. inside the
examination room/hall.

PHYSICS

Multiple Choice Questions (MCQs) constant. The change in kinetic energy of the

1. Three ants A, B and C are crawling on a large

horizontal table top always occupying vertices of an
equilateral triangle, size of which may vary with
time. If at an instant, speeds of A and B are va and

particle during a time interval of t of its motion is
equal to. (Assume tangential force to be in same
direction as that of velocity v)

k

. . . 1) —t (2) 2kt
ve, which of the following conclusions can you V2
make for speed v,
peecle (3 K (4 2K
(1) Ve <05(Vy +Vg) (2) Ve <05(Vy +Vg) v

(3) Vo <Vp +Vg (4) Ve <V +vg

The diagram shown depicts a well of diameter 40 m
with point B and C being the two diametrically

2. It pmin is radius of curvature of trajectory of a opposite points on the top periphery at the mouth of
projectile at highest point A, then the radius of the well. Point B is connected to point A with an
curvature p of the trajectory at B where tangent on it inclined plane of angle of inclination 45° as shown. A
forms o angle with horizontal is particle projected at point A along incline AB of

A length 20+/2 m , with speed v, just manages to reach
Prin B - point C. Value of vo will be equal to (g = 10 ms)
p B C
g
(1) p= pm:;n (2) pmzin
cos® a cos’ a
3 Prmin_ (4) none
cosa

3. Magnitude of tangential component of net force 4‘0 m’
experienced by a particle moving in a circle with (1) 20 ms? (2) 2042 ms
speed v is given byF, =E, where k is a positive (3) 40ms't (4) 40J2ms?

v



A double star, is a system of two stars moving around
the centre of mass of the system due to gravitation.
The distance between the components of the double
star if the total mass of the system is M and time
period of revolution around COM is T is

1

(GMT2)§ > 4 :(GMTZJ;

d=
@) 4n°

1
L
3) d:—(GN;c i @) dz(nGMTz);

A piston of mass M with a ball of mass m rests
inside a fixed long vertical tube due to frictional
forces acting between the periphery of the piston and
the inner surface of the tube. The ball is raised to
height h above the piston and then released. All the
collisions of the ball with the piston are perfectly
elastic. Net frictional force on the piston has a
constant value F that is more than the total weight of
the ball and the piston. How far will the piston
eventually move down in the tube? Acceleration due
to gravity is g and air resistance is negligible.

_ O_T _
h
!
F—-(m+M)g F-(M +m)g
3) mgh 4 Mgh

F-(m-M)g @ F+(m+M)g

The diagram shows a ring of mass m attached to a
block of mass M through a light ideal string passing
over a smooth fixed pully. A vertical smooth rod
passes through the ring. Initially the ring is held with
the portion of the string between pulley and ring being
horizontal. Now when released from this position the
ring first comes to rest after falling a distance equal to

m(*
M
2mMa mMa
1) VIR (2 VIR
mMa 3mMa
3 4
) 2(M2—m2) ) M? —m?

The system shown in the diagram describes a setup of
block A held against the wall of an L shaped block B.
After the system is set free to move, at an instance
when block A is in relative motion with respect to
block B, match the following parameters. (g = 10 ms?)

pu=0.5
/
L shaped Ak /B lock A
block (B) g
30 6k
g
N\

Table

Column-1 Column -2

I | The magnitude of force of | P | 50N
friction between block A and B
will be

Il | The value of tension in string | Q | 70N
attaching block B with 10 kg
mass just after release will be

Il | The value of normal reactionon | R | 20N
block A by block B just after
release will be

IV | Normal reaction on block B by | S | 10N
table just after release will be

| I v
@s P R 0
@ P Q R S
@3S 0 P R
@ S R Q P

A hollow cone of mass M = 2kg and base radius
R = 1m of semi apex-angle 30° is rolling without
slipping on a fixed cone (same radius and semi-
angle) as shown. If angular speed of rotation of cone
about its symmetrical central axis is
2 rad/s, find Kinetic energy of the cone.

(Given that moment of inertia of a hollow cone

2
about its slant axis AB is| :%(1+30082(a)),

where a is semi apex angle of cone)

Ax‘
< 4
M=2kg
R=1m
7
(1) 47 ) 61
(3) (8/3)J 4) (39/4) 1

Test Paper-01 (JEE)



10.

11.

12.

In the system shown all the pulleys and strings are
ideal. When released to move freely, the magnitude
of acceleration of upper ball of mass m,, as shown in

figure, will be equal to (m; =4 m,)
(g acceleration due to gravity)

m,#0
B m,+#0

(1) 8g/5 ) 4g/5
(3) 2g/5 (4) 9

The diagram shows the top view of a fixed ring of
radius R and a block of mass m kept flat on a
smooth table top. The ring is welded with the table
top. Surface interface between the ring and the
block is rough with coefficient of friction equal to
p. At time t = 0 the block kept in contact with the
ring is given a push along the inner surface of the
ring such that the block starts with tangential
velocity vo. The speed of the block at any time t
after start of motion is given by

(1 V= ’ 0 @ v=In L
o)
R R
__ Yo _ 2
3) V (M\/Otj 4) v=In (2+Ll\/()'[j
R R

A spot light S rotates in a horizontal plane with a
constant angular velocity of 0.1 rad/s. The spot of
light P moves along the wall at a distance 3 m.
What is the velocity of the spot P when angle
between light and normal of wall is 6 = 45°

(1) 0.3mfis (2) 0.2mfls

(3) 0.6mfis (4) 0.1mfs

Test Paper-01 (JEE)

13.

14.

15.

A small ball of mass 2 kg, thrown at a speed of
20v2m/s from ground at an angle of 45° with the
horizontal explodes in two equal pieces after 1 second
into its journey. One of the two parts comes to rest
immediately after the explosion. Value of maximum
height achieved by the other part measured from
ground is equal to (g = 10 m/s?)

(1) 50m (2) 25m

(3) 40m (4) 35m

A smooth circular track of mass M is vertically
hung by a string down the ceiling. Two small rings,
each of mass m are initially at the top of the track.
They slide down simultaneously along the track in
opposite directions. Find the position of the rings,
when tension in the string becomes zero for the first
time.

1|5 ’ 3M
. 4|5 , 3M

4|1 ’ 3M

(4) ezsin{l(1+ 1—3—MH
3 2m

A hollow hemispherical bowl of mass m, radius R is
placed on a smooth horizontal surface. A particle
also of mass m is moving along horizontal with
speed u at height R above the horizontal surface as
shown strikes the hemispherical bowl at point P and
sticks to it. The vertical component of the velocity

of particle just after the collision is.
m P

Smooth
u 2U
1) — 2) —
(1) > (2) >
3u 4y
3) — 4) —
3) o 4) e



24.

A thin disc A with a mass of 5 kg translates along a
horizontal frictionless surface (see figure) in xy
plane at a speed of 10 m/s. It strikes a square
stationary plate B with a mass of 10 kg at the
middle of a side of square indicated in the diagram.
The coefficient of restitution so that disc stops

moving in x direction after collision ISE .Findn?

10 m/s

-

-p 450

CHEMISTRY

Multiple Choice Questions (MCQs)

26.

27.

28.

29.

30.

In which one of the following process, the magnetic
moment value does not change?

(1) 02> 02 2 0,— 0,

(3) N, — No* (4) N2" — N2~

How many moles of NH; must be added to 2.0 litre
of 0.80 M AgNOsz in order to reduce the Ag*
concentration to 5 x 108 M?

Kr of [Ag(NH3),]* = 108

(1) 04 2 2

(3) 3.52 4) 4

25 mL sample of ozonized oxygen at NTP was
passed through a solution of KI. The liberated
iodine required 15 mL of 0.08 N Na,S»O3 solution
for complete titration. The volume of ozone at NTP
in the given sample is

(1) 15.44mL (2) 13.44mL

(3) 14.44mL (4) 5mL

A reaction at 300 K with AG° = -1743 J consists of
3 moles of A(g), 6 moles of B(g) and 3 moles of
C(g). If A, B and C are in equilibrium in a 1 L
container, then the reaction may be

(In2=0.7, R = 8.3 JJK-mol).

1) A+ B—=—=C (2) A—B+2C
3 2A—B+C (4 A+B—2C

Which one of the following reactions is spontaneous
only at relatively low temperature?

(1) NH,Br(s)+188 kJ — NH(g) + Br, (1)

(2) NH;(g)+HCI(g) — NH,CI(g) +176 kJ

(3) 2H,0,(1) —2H,0(1) + O, (g) +196 kJ

(4) Both (2) and (3)

Test Paper-01 (JEE)

25.

31.

32.

As shown a smooth hemisphere of mass M = 4 kg
and radius a = 2 m, is placed with its plane base on a
smooth table. A rod, of mass m = 2 kg is constrained
to move in a vertical line with one end P on the
curved surface of the hemisphere. Find the angular
speed (in rad/s) of point P with respect to centre O
of the hemisphere when OP makes an angle 6 = 60°
with the vertical. Initially the rod was at the topmost
point of the hemisphere. (g = 10 m/s?)

Fixed
vertical
guide  7777777TITITI | FTATITTITIITII

For a reaction graph of log K, and 1/T is as follows-

log K,

45° .
! T
The standard enthalpy change for the reaction will
be
(1) 2 cal/mol

(3) 4.606 cal/mol

(2) -2 cal/mol
(4) -4.606 cal/mol

Match the orbital overlap figures shown in Column-I
with the description given in Column-1l and select
the correct answer using the code given below the
Columns.

Column-I1

(@)
=4
c
3
?

P | pr-d = antibonding

d-d o bonding

i R | pr-d = bonding

i

v S | d-d o antibonding
I 1 11 v

1) s R Q P

2 P Q R S

3) Q R P S

4 S P Q R



33.

34.

35.

36.

37.

An electron revolving around H-nucleus in ground
state absorbs 10.2 eV energy. Its angular momentum
increases by

1) 21 @ 1
T 7T
T 4

Match the atoms/ions given in Column-I with their
corresponding electron affinity (eV/atom) given in
Column-Il and select the correct answer using the
codes given below the columns.

Column-I Column-11
I F P 3.4
n | F Q 17.4
I | Cl R 13
v | CI* S 3.6
| 1 ]| v
@ P R S Q
2 Q P R S
3 P Q S R
4 R P Q S

The correct option for free expansion of an ideal gas
under adiabatic condition is

(1) Qsystem <0, AT =0, w =0 and ASsystem = 0

(2) Qsystem =0, AT =0, w =0 and ASsyseem = 0

(3) Qsystem =0, AT =0, w =0 and ASsystem = 0

(4) Qsystem =0, AT <0, w > 0 and ASsystem # 0

Given below are two statements, one is labelled as

Assertion(A) and the other is labelled as Reason (R)

Assertion (A): FeCls is more covalent than FeCl,

Reason(R): Fe(l1l) is more polarising than Fe(ll)

In the light of above statements, choose the most

appropriate answer from the following.

(1) Both A and R are correct and R is the correct
explanation for A.

(2) Both A and R are correct but R is not the
correct explanation for A.

(3) Adiscorrect but R is incorrect

(4) A'isincorrect but R is correct

Which of the following set or order is incorrect for
their indicated properties?

(1) Bond length of O — F: OzF; > OF;

(2) Lewis acidic strength: BCl; > BF;

(3) Basic strength: N(CHs)s < N(SiHs)3

(4) pm—pr bond strength: BF3; > BCl3

38.

39.

40.

41.

42.

The radial part of wave function of an orbital is
plotted against distance from nucleus. Which orbital
represents below graph?

R(r)

0 /\
N

r——>
(1) 1s (2) 2s
Q) 3s 4) 2p

If uncertainty in momentum is twice the uncertainty
in position of an electron, then uncertainty in
velocity is

1 h 1 |h
1 — | = 2) — |—
( ) 2m \ 2x ( ) m\ 2%
1 [n h
3) — [— 4) ——
@) Aam\ 2x @ 41m

In POi_, the bond order of P-O bond and formal

charge on O-atom are, respectively,
(1) 0.25,-0.25 (2) 0.50,-0.50
(3) 1.25,-0.75 (4) 0.75,-1.25

The correct order of ionization energy for the
dipositive ions is

(1) Be2+ > N2+ > BZ+ > CZ+

(2) N2+ > BZ+ > CZ+ > Be2+

(3) Be2+ > C2+ > N2+ > BZ+

(4) C2+ > N2+ > BZ+ > Be2+

Match Column-I with Column-1I and select the
correct answer using the codes given below the
columns

Column-1 Column-11
(Periodic properties) (Order)
| lonisation energy P Sn<Pb
Il | Radii Q Li>B
Il | Electronegativity R Li<Be<B
IV | Electron affinity S O <s
| 1 i1
1) s P R Q
2 P Q R S
3) S R Q P
4 P S Q S

Test Paper-01 (JEE)



43.

44,

45.

The electrons identified by the given quantum
numbers ‘n’ and ‘I’

. n=4,1=1 Il. n=4,1=0

. n=3,1=2 IV. n=3,1=1

can be placed in order of increasing energy as (for
multielectron species)
Q) m<iv<i<l
3 Hl<iv<i<Il

@) Iv<ii<lli<l
@ I<li<lli<IV

Which one of the following statements is correct

about various periodic properties?

(1) The electron affinity of an atom under
consideration is equal to the negative of the
electron gain enthalpy at any temperature.

(2) The electronegativity of any given element is
not constant; it varies depending on the element
to which it is bound.

(3) The first ionization enthalpy values of group 13
elements varies as B > Al > Ga > In > Tl.

(4) An element with ground state electronic
configuration [Xe] 4f 5d* 6s? belongs to d-block
in the modern periodic table.

Assuming no change in volume, calculate the
minimum mass of NaCl necessary to dissolve 0.010
mol AgCl in 100 L solution. [K¢(AgCl;) = 3 x 10°,
Ksp (AgCl) =1 x 10719

10
1) 39 (2) 1959

(3) 19.5kg (4) 1950 g

MATHEMATICS

Multiple Choice Questions (MCQSs)

ol.

52.

53.

Number of value (s) of x satisfying the equation
3x* —2x% =log, (x2 +1)— log, x is

@ 1 @) 2
3 3 (CYMY

The number of values of k for which the expression
(2x® —4(k —1)x+3)(x* +2kx+k +1) is a perfect

square is
(1) 0o (2) 1
3 2 4) 4
The sum of the series

13 26 43 64

+ + + +...00

1.232 2344 3458 45.6.16
(1) 3/4 (2) 7/4
(3) 372 (4) 413

Test Paper-01 (JEE)

Integer Type Questions

46.

47.

48.

49.

50.

54.

55.

56.

How many of the following molecules have zero
dipole moment?
CHCls, CH:Clz, SF4, SFs, BFs, NHas, PClsF,

PCI,F3, CI@CI

10 ml of 0.1 M weak acid HA (K, = 10°) is mixed
with 10 ml 0.2 M HCI and 10 ml 0.1 M NaOH. If
the value of [A] in the resulting solution is x x 107
M the value of ‘X’ is

For Hatom like species, at what minimum atomic number
a transition from n = 2 to n = 1 energy level would result
in the emission of X-ray with A = 3.0x10¢ m?

[Given: Ry =1.09 x 10" m™]

A fixed mass of an ideal gas contained in a 24.63 L
sealed rigid vessel at 1 atm is heated from —73°C to
27°C. Calculate change in Gibb’s energy (in J) if
entropy of gas is a function of temperature as
S=2+107T (J/K): [Use 1 atm L =100 J]

(Take greatest integer of the obtained answer to report
the final value)

Consider the following chemical reaction
Fe,0, +CO — Fe+CO,

What mass of FezOg (in kg) is required to obtain 2
kg of Fe if the process is 90% efficient?
[Fe : 56 g/mol] (Nearest Integer)

The number of ways to place 11 identical balls in
three distinct boxes so that any two boxes together
will contain more balls than the other one

(1) 63 2 21

(3) 15 (4) None of these

2n

It (1+x+x?) =Y ax", then the value of
r=0

3r

> (-1)*a]C,,_, (Where 3r <n) equals

k=0

@ (D"-C,
@) (- -"C,

2 "Cy
@ "C,

[\/§cosec (20°)—sec(20°)] is equal to (where [.]
denotes greatest integer function)

@1 (2 2

@) 3 (4) 4



O N OMWDNRE

e e e )
ok wbdhPE o

4) 16. (4)
(1) 17.  (4)
(3 18. (1)
(2) 19. (1)
(2) 20. (4)
(1) 21. (675)
(1) 22. (9)
(1) 23. (2)
4) 24. (1)
(1) 25. (2)
(1) 26. (4)
(3) 27. (4)
4) 28. (2)
(3) 29. (3)
(3) 30. (2)
PHYSICS

(4)

OC ~OM + MC;MC - VB[ MAxK]

rC:rA;rB+\/§{rA_rB}<IZ

2
Differentiating, we get,

>
»
>

>
(0]

Taking modulus

sin(E+9jf+cos(E+ej]
6 6

+vg |another unit vector|
Ve SV +Vp

Va cosO ~ sind -
L=V — 1+ — )
2 2 2

Ve SVp

Test Paper-01

ANSWER KEY

3. (3)
32. (3)
33. (1)
34. (3)
3. (3)
3. (1)
37. (3)
38. (3)
39. (2)
40. (3)
41. (3)
42. (1)
43. (2)
44, (2)
45. (3)

SOLUTIONS

46. (4) 61.
47. (1) 62.
48. (2 63.
49. (781) 64.
50. (3) 65.
51. (1) 66.
52. (2) 67.
53. (3) 68.
54. (3) 69.
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7( Axk)
=V, ﬁcos[e—fjhﬁsin(e—ﬁ
2 2 2
1)
2
Prmin = (VCOSO)” and v coso=veash
. vcosO
V =
cosa
v2 ((VCOSO)T 1
p: =
g(cosa) cosa g(cosa)
- pmin
(cosa)®
(3)
e k
v
dv k k
= =% fvdv=—[dt
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)
Let v be the velocity acquired by the body at B
which will be moving making an angle 45° with the

horizontal direction. As the body just crosses the
2
well so, V—=40

g
or v2 =409 = 40x10 =400
or v=20ms™

Taking motion of the body from A to B along the
inclined plane we have

u=v,,a=-gsin45 =—£ms‘2

2
s=20m,v=20ms™"

As V2 =U? +2as

~. 400 =V2 + 2(—£J x 208/2

N7

v2 =400+ 400 =800 or v =202 ms™

(2)

Let d be the distance between the stars and let d
and d2 be the distance of star from centre of mass
Therefore,

d d
dl_(nh+m2Jm2andd2_[ml+mJnh

Gmym,
q2

Since, we have =me’d; = mn’d,
Also,mi+mz=M  {given}

=d; =%m2 and d, :%m1

_ Gml(:;/lz— m;)
=GM =w’d®

_ myo? [%(M - ml)}

_ GMT?

1

23
=3 SM g | SM
Ant Ant

)
mgh
F-(m+M)g
Gravitational potential energy lost has been
consumed in doing work against the friction.

)

From conservation of mechanical energy

mgh = Mg(\/a2 +h? —a)

10.

(1)
T

T T
|

10

T=10a

100-T =10a

a=5m/sec’

N, =20N, friction =20x0.5=10N
Nisie 5 =60+10=70N

T=50N

(4)

3

O =20, COS(0) =2x2x >

0*)net = 2\/§

(KE) = % Ia ((Dnet )

2

|, = Moment of inertia of cone about its slant axis

having semi apex-angle a.

MR? ) 13MR?
I = 1+ 3cos =
. ( (@)=="1
1(13x2x(1)? 39
(KE) ot =E(zj4x3=7\]

If pulley is ideal,
at+a
a —_——_—
P2
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11.

12.

13.

14.

N =V
R
2
umy
fmax :“N = R
. f 2
—  Retardation a = —mec - ®V_
m R
_ﬂ “’V V%:_I dt
dt R VoV
_ Vo
(1+“V° )
R

(3)

If x is the distance of point P from O then from fig.s

tan ¢ = (x/h)
orx=htan¢

dx do
or —=h (sec?p) —
dt (sec’¢) dt

ie.v=hsec? o »

[as (dx/dt) = v and (d¢/dt) = o]

Here, h =3 m, ¢ =180 — (45 + 90) = 45°
and o = 0.1 rad/s.
Sov=3x(V2)2x0.1=0.6 m/s.

(4)
‘10 ‘10
2=0 rest 40:m/s
att=1sec after explosion
2

Now n= [20(1) 1 g(1)2} + (20)

2 29
=35m
©)

Balance the force in vertical direction

Test Paper-01 (JEE)

15.

16.

T becomes zero when

2N cos6 = Mg ..

ng(l—cose):%mv2 ..(2)
mv?

mgcos6+ N =? (3

From equation (1), (2) & (3) we get

6mcos®0—4mcosd+M=0

cose_1+l ,1_ﬂ
3 3 2m

V. = oxcosf = 2R

Using conservation of angular momentum about
centre of mass.

R {2 , MR’ 5mR2} 5mR?
mu—=3—mR* - + o+ )

3 4 16 16
DR =2
24 25R
:Vy = 3_u
25
4)
dx

— =R cos ot and d_y =—Rw sin ot
dt dt

ymln = 0, when ot=mx
dx _ dy _
Now — =—Rwand — =0,
dt dt

.. V=—Ro
ymax = 2R, when ot=2n
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