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FULL SYLLABUS TEST

Duration: 3 Hours Max. Marks : 300

INSTRUCTIONS

In each part of the paper contains 30 questions. Please ensure that the Questions paper you have
received contains ALL THE QUESTIONS in each Part.

In each Part of The paper Section A Contain 20 Questions. Each Question has four choices
A), (B), (C), (D) out of which only one is correct & carry 4 marks each. 1 mark will be
deducted for each wrong answer.

In each Part of The paper Section B Contains 10 Numeric Value type questions. Candidates
have to attempt any 5 Ques. out of 10. For each question, enter the correct numerical value
((If the numerical value has more than two decimal places, truncate/ round-off the value to
TWO decimal places; e.g. 6.25, 7.00, 0.33, 30.27, 127.30.)

Each Question Carry 4 Marks & No Negative marking in these Section.
NOTE : GENERAL INSTRUCTION FOR FILLING THE OMR ARE GIVEN BELOW.

1. Use only blue/black pen (avoid gel pen) for darkening the bubble.

2. Indicate the correct answer for each question by filling appropriate bubble in your OMR

answer sheet.

3. The Answer sheet will be checked through computer hence, the answer of the question must

be marked by shading the circles against the question by dark blue/black pen.

4. Blank papers, Clipboards, Log tables, Slide Rule, Calculators, Cellular Phones, Pagers and

Electronic Gadgets in any form are not allowed to be carried inside the examination hall.
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MAINS PATTERN

PART - I [MATHEMATICS]

SECTION - A
[STRAIGHT OBJECTIVE TYPE]

Q.1 to Q.20 has four choices (A), (B), (C), (D)

out of which ONLY ONE is correct

The following statement
(P>q)—> [(~p—>q) —>qlis:
(A) a fallacy

(B) a tautology

(C) equivalent ~ p - q

(D) equivalenttop - ~ q

If |z + 2i|] < 1, then greatest and least
value of |z- 3+ i| are -

(A) 3,1 (B) », 0

(A1,3 (D) None of these

If \/4 + \/8 - \f32 ++/768 =ay2 cos (%J
then [%j equals (a,b e R*)

1
(A) 12 (8)

(C) 24 (D) 36

4.

A student guesses of each of 30
true/false questions the chance that he
gets at least 15 correct, is

OF (B) 1- 2C
5z

The integral T“;:ﬁ is equal to
24

(A) % (B) g

© = (®) ¢

Water is running into an underground
right circular conical reservoir, which is
10 m deep and radius of its base is 5m.
If the rate of change in the volume of

water in the reservoir is 37”m3/min,

then the rate(in m/min) at which water
rises in it, when the water level is 4m,
is:

3

3
(A) 5 (B) g

()

1
(D) "

(SPACE FOR ROUGH WORK)
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MAINS PATTERN

Let f : RT — R be a negative decreasing

=

function withlim——~=k , then
x>0 f(X)
f(sinx) is
= ()

(A) less than k

(B) greater than k

(C) equal to k

(D) Nothing can be said

The scores of a batsman in 10 innings
are 38, 70, 48, 34, 42, 55, 63, 46, 54,
44, The mean deviation about median is
(A) 8.6 (B) 7.6
(C) 8.2 (D) 8.4

If y = cos£x+g]cosx—cosz(x+%j ,

then its graph is
(A) a straight line through the origin
(B) a straight line passing through

(O,—%j and parallel to x-axis.

(C) a straight line passing through

o3

(D) not a straight line.

10.

11.

12,

5
If in the expansion of (l+xtanxj , the
X

ratio of 4th term to the 2Nd term is %

rr4, then value of x can be:

-7 -7
(A) & (B) 5
(9 " (D) 5}

The sum Z:tan*1 [2;1] is equal to
n’ +n-

n=1

3

(A) Tn —cot~12 3n

B) 2= +cot!2
(B) i

(C) g +cot13 (D) g +tant2

A vertical pole stands at a point A on
the boundary of a circular park of radius
a and subtends an angle aat another
point B on the boundary. If the chord
AB subtends an angle a at the centre of
the park, then the height of the pole is

(A) 2a sin % tana (B) 2acos% tana

o

(C) 2a sin 5 cot o (D) 2acos % coto.

(SPACE FOR ROUGH WORK)
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13.

14.

15.

Equation of line in the plane P : 2x -y
+ z - 4 = 0 which is perpendicular to
X-2 _y-2 _z-3

-1 -2
which passes through the point of
intersection of L and P is

the line L : and

Xx-1 y-3 z-5

A —_— = I
(A) 3 5 1
(B) XxX-2_y-1 _z-1
2 -1 1
(C) X+2 _y+1 _z+1
2 -1 1
(D) x-1_y-3 _z-5
3 5 -1

The least integral value of m for which

the angle between the two vectors
V,=x*I-4j+ (3m + 1) k and
V, =mi-xj+k isacute vx e R is

A1 (B)2 (©3 (D) 4

Let A be a3x3 matrix with real entries.

If AAT=1, then the value of det(A’-1,)

(A) 0
(C) 2

(B) 1
(D) 3

16.

17.

18.

Ifin a triangle(l—r—lj( —r—l} = 2, then

the triangle is

(A) equilateral

(B) isosceles

(C) right - angled

(D) right - angled isosceles

If the ratio of the roots of x2 + ax + b = 0
and that of x2 + cx + d = 0 are equal, then
(A) ad2 = b2c (B) bd2 = aZc
(C) b2d = ac? (D) a2d = bc2

The straight line x - y = 2 rotates about
the point at which it cuts the x - axis
and in the new position it s
perpendicular to x + 2y + 5 = 0. Then
the equation of the line in its new
position is

(A)x+2y-5=0

(B)x-2y+10=0

Oy-2x+4=0

(D)y-2x+10=0

(SPACE FOR ROUGH WORK)
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19. The equation of the curve satisfying the

2
differential equation j—g(x2 +1)=2 3y
X

dx
passing through (0,1) and having slope
of the tangentatx =0as 3 is
(A)y=x2+3x+2
(B)y2 = x2 +3x + 1
(O)y=x3+3x+1
(D) y2=x3+3x+1

20. Value of integral

1 1 .
dx is
Io (5 + 2x - 2x?)(1 + e(2=™))

1 [J§+J§J

I
(A) zﬁog >

1 J11+1
!
®) S 09[411-1}
1 \/7+3
|
(© S Og(ﬁ—3}

(D) none of these

SECTION - B
[NUMERICAL VALUE TYPE]

Q.1 to Q.10 are NUMERIC VALUE TYPE
Questions. Candidates have to attempt any

5 Ques. out of 10.

Locus of the point of intersection of the
pair of perpendincular tangents to the
circle x*+y?= 1 and x’+y? = 7 is the
director circle of the circle with radius 'r’
then find the value of 'r’

Let
. ™
(cosx —sinx)coseex . _§<x<0
f(x) = a i x=0
eij_'_eZ/x_'_e3/x O<X<£
ae* 4 pedlx 2

If f(x) is continuous at x = 0, then find
the value of a.b

If | 9 -g'0fx¥) 4  is equal

(F00)+90) W FX)g(X) ~g2(x)

1 [F()—g(x
to Vmtan [ g (%) ]+c,wherem,neN

and C constant of integration

(g(x) > 0) then find m2 + n2 is

Latus rectum of the parabola whose
focus is (3, 4) and whose tangent at

vertex has the equation x + y =7 + 5

J2 is 'L' then find the value of 'L' is

(SPACE FOR ROUGH WORK)
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5. The sum of 20 terms of the series X2
1 142 1+424+3 10. Are bounded by the curves y =|—+2
I+ > + 3 + ..l IS 64

, ¥y =Xx-1and x = 0 above the x-axis
6. If f(x) is a function satisfying ([.] denotes the greatest integer
f(x+y+1) = f(x).fly) for all non -

function) is
negative integers x, y such that f(0) = 2,

n
D f(x)=1020 , then the value of n is

x=1
7. The value of the determinant
tan? X cosec2 2% gin3E
14 2 )
is

_cosec® & cosn —tan? L
14 7

tan’ —tam? X cose 2F

4 7 14

8. A five digit number divisible by 12, is to
be formed by using the digits
0,1,2,3,4,5 without repetition. The total
number of ways in which this can be
done is

9. If (1 +2x - x2)7 =1+ a;x + ayx2 +
..... a4 x14, then the value of a; + a3

+ag + ..... a3 equals

(SPACE FOR ROUGH WORK)
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MAINS PATTERN

PART - II [PHYSICS]

SECTION - A

[STRAIGHT OBJECTIVE TYPE]

Q.1 to Q.20 has four choices (A), (B), (C), (D)

out of which ONLY ONE is correct

A cannon on a level plane is aimed at an
angle 6 above the horizontal and a shell is
fired with a muzzle velocity vg towards a
vertical cliff a distance D away. Then the
height from the bottom at which the shell

strikes the side walls of the cliff is

. gb?
A) Dsing-————
() 2v:sin® 0
2
(B) Dcoso -~ 90
2v2 cos® 0
gb’
(C) Dtano - —2>——
2V} cos® 0

2
(D) Dtang - — 32
2V} sin® 0

4

In the circuit, shown in fig. ‘K’ is open.
The charge on capacitor C in steady state
is g,. Now key is closed and at steady
state, the charge on C is g,. The ratio of
9

2

VWA
R K |

charges [

3 2
(A 3 (B) 3

(©1 OF

A body of mass m is projected with
velocity v at an angle of 45° with the
horizontal. If air resistance is negligible,
then total change in momentum when it

strikes the ground is

(A) 2mv (B) 2mv

(C) mv (D) mv /42

(SPACE FOR ROUGH WORK)
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MAINS PATTERN

4.

Find equivalent resistance between A and

B
. VAAI
R R
A 2 2R B
REIR R<
/\vA'AvAv R
R R R
3R
(A) R (B) —
4
© 5 (D) 2R

Two weights w; and w, are suspended
from the ends of a light string passing
over a smooth fixed pulley. If the pulley is
pulled up at an acceleration g, the tension
in the string will be

4w,w, AR

A By 2172

( )W1+W2 ( )W1+W2
W.W wW,W

C 1°°2 D 1" "2

( )w1+w2 ( )2(wl+w2)

Following figure shows four situations in
which positive and negative charges
moves horizontally through a region and
gives the rate at which each charge
moves. Rank the situations according to
the effective current through the region
greatest first

3G/ sec
7G/sec AC /sec
(i) (i}
20 sec 6C/ e
—® —
H—
5C/fsec 1C/sec
(iii} (v}
(A)i=ii=iii=iv (B)i>ii>iii>iv
(C)i=ii=iii>iv (D)i=ii=iii<iv

A motor car has a width 1.1 m between
wheels. Its centre of gravity is 0.62 m
above the ground and the coefficient of
friction between the wheels and the road
is 0.8. What is the maximum possible
speed, if the centre of gravity inscribes a
circle of radius 15 m ? (Road surface is
horizontal)

(A) 7.64 m/s
(C) 10.84 m/s

(B) 6.28 m/s
(D) 11.23 m/s

(SPACE FOR ROUGH WORK)
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MAINS PATTERN

8. A rTucIeus ruptu-res |ntc? _tWO_ nuclear Parts 11. What is the shape of the graph between
which have their velocities in the ratio of
2 : 1. What will be the ratio of their the speed and kinetic energy of a body
nuclear sizes (radii)? (A) Straight line (B) Hyperbola
1/3 . . »1/3
(A) 2 /3:1 (B)1:2 / (C) Parabola (D) Exponential
(c)31/2:1 (D) 1:31/2
9. Work done in time ¢ on a body of mass m 12. If resistance of the filament increases
which is accelerated from rest to a speed with temperature, what will be power
v in time t; as a function of time t is given dissipated in a 220 V- 100 W lamp when
by connected to 110 V power supply
1 v \%
(A) Sm—t* (B) m~t? (A) 25 W (B) < 25 W
2t t,
1 2 1 ) (C)>25WwW (D) None of these
© =WV ¢ (D) =mY ¢
2\ t, 2t
13. When a body moves with some friction on a
10. The resistance of the filament of a lamp surface
Increases with the Increase n (A) It loses kinetic energy but momentum is
temperature. A lamp rated 100 W, 220 V
is connected across 220 V power supply. constant
If the voltage drops by 10% then the (B) It loses kinetic energy but gains
power of Iamp will be potentia| energy
(A)sow (C) Kinetic energy and momentum both
(B) 81 W
(C) Between 90 W and 100 W decrease
(D) Between 81 W and 90 W (D) Mechanical energy is conserved

(SPACE FOR ROUGH WORK)
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A fixed horizontal wire carries a current of
number of turns, carry equal currents in 200 A. Another wire having a mass per
unit length 107%kg/ m is placed below the

14. Two circular coils X and Y, having equal 15.

the same sense and subtend same solid
first wire at a distance of 2 cm and

parallel to it. How much current must be
midway between O and Y, then if we passed through the second wire if it floats
in air without any support? What should
be the direction of current in it

bigger coil Y at O as B, and that due to (A) 25A (direction of current is same to
first wire)

(B) 25A (direction of current is opposite
to first wire)

(C) 49 A (direction of current is same to

angle at point O. If the smaller coil, X is

represent the magnetic induction due to

smaller coil X at O as B, , then

first wire)
2 (D) 49 A (direction of current is opposite
€=d/2rm=> to first wire)
$www (weeewewwwP
B 16. Find magnetic field at O
(A) g-=1
BX
BY
Y _>
®)
B 1 .
€) 2-=5 ) Hol®
By 2 (A) 24nr
11p,i0
B, 1 (©) 5,2
(D) _— = 18
By 4

(SPACE FOR ROUGH WORK)
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17.

18.

Two wires A and B of same length, same
area of cross-section having the same
Young’s modulus are heated to the same
range of temperature. If the coefficient of
linear expansion of A is 3/2 times of that
of wire B. The ratio of the forces produced
in two wires will be
(A) 2/3

(C) 4/9

(B) 9/4
(D) 3/2

A square loop of side a hangs from an
insulating hanger of spring balance. The
magnetic field of strength B occurs only
at the lower edge. It carries a current I.
Find the change in the reading of the
spring balance if the direction of current
is reversed

Spring

balance

Eé
4{(_ Insulating

LA N

x B
(A) IaB (B) 2 IaB
IaB 3

= ~laB
(@) > (D) >1a

19.

20.

A wire of area of cross-section 10°m? is
increased in length by 0.1%. The tension
produced is 1000 N. The Young’s modulus
of wire is

(A) 102N / m? (B) 10N/ m?

(C) 10°N/m? (D) 10°N/m?

A virtual erect image by a diverging lens

is represented by (u, v, f are coordinates)

v/fk
e

(A) b

V/ft

(B) =—T"ur

\Vii

(®) u/f

\Vii

(D) u/f

(SPACE FOR ROUGH WORK)
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SECTION - B
[NUMERICAL VALUE TYPE]

Q.1 to Q.10 are NUMERIC VALUE TYPE
Questions. Candidates have to attempt any 5
Ques. out of 10.

1. On a planet a freely falling body takes 2
sec when it is dropped from a height of 8
m, the time period of simple pendulum of
length 1 m on that planet is

2. Assuming that the mass of proton is
nearly equal to mass of neutron the
minimum kinetic energy in 101 eV of a
neutron for inelastic head on collision with

a ground state hydrogen atom at rest is -

3. The angle of contact between glass and
water is 0o and it rises in a capillary upto
6 cm when its surface tension is 70
dynes/cm. Another liquid of surface
tension 140 dynes/cm, angle of contact
60- and relative density 2 will rise in the
same capillary by

4. The binding energy of an electron in
ground state of He is equal to 24.6 eV.
Then in 101 eV, energy required to

remove both electrons is -

To break a wire of one meter length,
minimum 40 kg wt. is required. Then the
wire of the same material of double radius
and 6 m length will require breaking

weight

The mass defect for the nucleus of helium
is 0.0302 amu. The binding energy per
nucleon for helium in MeV is

approximately
Mevj

C2

(1 amu = 930

A stone is projected from the ground
with velocity 50 m/s at an angle of 30°. It
crosses a wall after 3 sec. How far beyond

the wall the stone will strike the ground
(g =10m/ sec?)

The half-value thickness of an absorber is
defined as the thickness that will reduce
exponentially the intensity of a beam of
particles by a factor of 2. Calculate the
half-value thickness in (um) for lead
assuming X-ray beam of wavelength 20
pm, p = 50 cm~1 for X-rays in lead at
wavelength A = 20 pm.

(SPACE FOR ROUGH WORK)
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9. Find the wavelength of K, line (in
picometer) in copper (Z = 29) if the
wavelength of K, = line in iron (Z = 26) is

known to be equal to193 picometer.

10. A X-ray tube is operating at 12 kV and 5
mA. Calculate speed of electrons striking

the target in 10’ m/s.

(SPACE FOR ROUGH WORK)
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PART - ITI[CHEMISTRY]

SECTION - A 4, For a solution of Benzene and Toluene
choose the correct option from the

[STRAIGHT OBJECTIVE TYPE]
following diagram:

Q.1 to Q.20 has four choices (A), (B), (C), (D)
out of which ONLY ONE is correct % N 119§t0rr
. _ _ gg B &
1. Which of the following phenomenon is used s 5 27 ;. S
for purification of colloidal solution? ég §§
(A) Peptization S

0.2 0406 0910

(B) Electrodialysis -1
(C) Coagulation

(D) Adsorption

0
Xbenzene =0 Xbenzene

X — represents mole fraction in liquid state

y — represents mole fraction in vapour state
(A) At point A @ Ybenzene = 0.6
2. If radius of #Al nucleus is taken to be 'x' (B) At point B : Xoiuene = 0.1
(C) At point A : Xtoiuene = 0.4

H 125 i .
then the radius of ;3°Te nucleus will be : (D) At point B : Yeensene = 0.1

53 5x
A) | —|X B) —
(A (13j (B) 3 5. At 27°C the reaction,
15
(C) 13x (D)3_X CeHe(l) + ?Oz(g) — 6C0O,(g) + 3H,0(1)
53 5
proceeds spontaneously because the
3. Which of the following transition will magnitude of-
produce light of visible spectrum of He*? (A) AH = TAS
(A)2 -1 (B)3— 2 (B) AH > TAS
(C) AH < TAS
()4 >2 (D)8 > 4

(D) AH > 0, TAS < 0

(SPACE FOR ROUGH WORK)
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6.

In certain low pressure region for 1 mol of
real gas curve of Z v/s % is plotted at

constant temperature as follows -

1\

then temperature (T) of above mentioned

real gas is -

[Given : a = 5.5 atmL?/mol*> , R = 0.08
atm-L/mol-K]

(A) 273.15 K (B) 300 K

(C) 312.5K (D) 230.4 K

An ionic compound XY crystallises in ideal
ZnS type structure. If the edge length of
unit cell is 654 pm then correct
statement about this compound is-

(A) It has BCC type unit cell.

(B) Zn** is present at body centre.

(C) Number of tetrahedral and octahedral
voids are 4 and 8 respectively.

(D) Closest distance between X* and Y™ is
283.15 pm.

10.

11.

Select the incorrect match for the
extraction process involved for the given
metal ore.

(A) Cu,S : Self reduction

(B) CuCOs5.Cu(OH), : Carbon Reduction
(C) CuFeS, : Froth floatation

(D) FeS, : Self Reduction

A species 'X' can show reaction with both
HCl and NaOH. 'X' cannot be :

(A) A|203 (B) Zn

(C) PbS (D) ZnCO3

For the following conversion 'x' and 'y'
could be respectively.
X

= .,
MnO, MnO,

T~

(A) H202/H+ and H202/OH"
(B) Heat and Os/A

(C) H* and OH™

(D) Cooling and Heating

Which of the following reactions is not
feasible?

(A) [Fe(en);]™+6CN — [Fe(CN)e]* + 3 en
(B) [Co(en)s]™*+EDTA*— [Co(EDTA)]™ + 3
en

(C) [Cr(CO)s] + 4NO — [Cr(NO)4] + 6CO

(D) [Fe(CO)s] —m===t—s [Fe(CO)10]

(SPACE FOR ROUGH WORK)
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12,

13.

14.

15.

16.

Find the number of nodal plane in HOMO
of O, molecule.
(A)O (B) 1 (©) 2 (D) 3

Select the correct match for metals and
its appropriate reducing agent used for its

extraction from its common ore.

(A) Zn : CO

(B) Ag : Electrolytic reduction
(C) Al : Cr

(D)Sn: C

X, (Halogen) would not be produced in :
(A) Electrolysis of brine solution

(B) Reaction of NaCl with conc. H,S0,
(C) Reaction of NaBr with conc. H,S0,
(D) Nal and NalO5; mixed in dil.H,SO,4

Which of the following is not a common
component of DNA?
(A) Ribose

(C) Cytosine

(B) Phosphate
(D) Thymine

Identify sugar which doesn't give silver
mirror test with Tollen's reagent (AgNOs;
+ NH40OH)?
(A) Fructose
(C) Lactose

(B) Maltose
(D) Sucrose

17.

18.

Which of the following is a proper name
for(CH3),CHCH,NHCH,CH,CH(CH3), ?

(A) 2,7-dimethyl-4-azaoctane
(B)3-methyl-N(2-methlypropyl)-1-
butana-mine

(C) 2,7-dimethylpropylbutylamine
(D)3-amino-2,7-dimethyloctane

Cl
HNO CH,ON
rso (A5 ®)
Cl
What is the final product(B) ?
Cl OCH,
NO, NO,
(A) (B)
OCH, Cl
Cl OCH,
OCH, Cl
(®) (D)
NO, Cl

(SPACE FOR ROUGH WORK)
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19.

20.

MnO,

= (a)
>—OH
jones reagen (b)

OH
The compound (a) and (b) respectively
are :

(a) (b)

(A)::zjo
(B)jizfo

H
(C)::Q:OH
(D) Both ijO

Find the major product of the given
reaction.

NALY

CHy o
O/ W zvio” A (low temp)” (B)

dil. KOH _
0O O
H
A 3 B
(A) (8) y
OH
OH OH
C D
( )[::IECHi ( )[::I:CH:O
CH=0 CH,

SECTION - B
[NUMERICAL VALUE TYPE]

Q.1 to Q.10 are NUMERIC VALUE TYPE
Questions. Candidates have to attempt any 5
Ques. out of 10.

1. A sample of hard water has its hardness
due to MgSO, only. When this water is
passed through anion exchange resin,
S04% ions are replaced by OH™. 25 ml of
hard water sample so treated require 20
ml of 103 M H,S0O,. What is hardness of
water expressed in term of ppm of
CaC05?

2. Decomposition of a certain mass of CaCOs;
produce 112 dm?® of CO,(g) at latm and
273 K. After decomposition, residue is
dissolved in water to produce Ca(OH),,
what mass of HClI is required to
completely neutralise the base -

3. A crystal arrangement is formed such that
it consists of A atoms forming cubic close
packing and B occupy all the octahedral
voids. Assuming no distortion, calculate
packing efficiency of the crystal. Express
answer in percentage.

Y

[Use:[ 1+ (0.414)°*] = 1.07, —= = 0.74]

3\2

(SPACE FOR ROUGH WORK)
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MAINS PATTERN

The boiling point of a solution of 0.512
gm of napthalene, CioHg, in 24 gm of
chloroform is 0.5 °C higher than that of
pure chloroform. The molal boiling point
elevation constant of chloroform is

(in K-kg/mol)

Consider the following orders -

(1) F,> Cl,> Br,> I, : boiling point
(2) F,> Cl,> Br,> I, : oxidizing nature
(3) F,> ClL,> Br,> 1, : EN

(4) F,> Cl,> Br,> I, : BDE
(5)F,>ClL,>Br,> 1, : EA

(6) F,> Cl,> Br,> I, : Reactivity

(7) HOCI > HCIO,> HCIO,> HCIO,

: Acidic nature

(8) HOCI > HCIO,> HCIO,> HCIO,

: Oxidizing nature

Then calculate (x2 + y2) when x is correct
order and y is incorrect order.

For oxy acid HCIO, if x =y =z (x, y and z
are natural number) then calculate the
value of (x +y + z), Where

X = number of atoms

y = Total number of lone pairs at central
atom

z = Total number of Pi(n) electrons in the
oxy acid.

10.

Consider I,Cl, compound and calculate the

valueof (x +y) +z

Where :

x = Total no. of (2C - 2e-) bond
y = Total no. of (3C - 2e-) bond
z = Total no. of (3C - 4e-) bond

CH,OH

=0
HOH ——=5 product
OH (P)
CHOH

—Q—Q—0—0—
I

CH,OH
How many stereoisomer of product (P) is
possible ?

Consider the following chain of amino
acids.

Ala-Gly-Phe-Leu-Gly

The isoelectric point will be :
answer in nearest integer)

(give your

How many chiral carbon are present in
D-fructose.

—OH
—0
HO——H
H——OH
H——OH
—OH

(SPACE FOR ROUGH WORK)
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MoTioN

SAMPLE PAPER - JEE MAIN

FULL SYLLABUS TEST

PART - I [MATHEMATICS]

SECTION : A
1 2 3 4 5 6 7 8 9 10
B A C C C B B A B B
11 12 13 14 15 16 17 18 19 20
B A D B A C D C C B
SECTION : B
1 2 3 4 5 6 7 8 9 10
2 1 8 20 115 8 0 54 128 4
PART - II [PHYSICS]
SECTION : A
1 2 3 4 5 6 7 8 9 10
C A B C A C C B D D
11 12 13 14 15 16 17 18 19 20
C C C C C A D B A A
SECTION : B
1 2 3 4 5 6 7 8 9 10
3.14 20.4 3 79 160 7 86.6 139 154 6
PART - ITI [CHEMISTRY]
SECTION : A
1 2 3 4 5 6 7 8 9 10
B B D C B C D D C B
11 12 13 14 15 16 17 18 19 20
D C D B A D B B B A
SECTION : B
1 2 3 4 5 6 7 8 9 10
80 365 79 3 32 6 2 10 7 3
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PART - I [MATHEMATICS]

SECTION - A
1. B

(p—> I(~p - g)>q]

p q|~p P>q ~p->q ~(p>0q)>q (P> ~>((~p->a)->q)
TFF F T F T
TTF T T T T
FRT T F T T
FTr 7T T T T

- It is tautology

2. A
1z -3+l =1(z + 2i) - (V3 +1)]
<|(z + 2i) [+] (N3 + )]

<1+4+2=3

= The greatest value of |z-+/3 + i | is
3.

Again |z -3 + i

= | (z+2) - (N3+1)
>|3+i]-]z+ 2i

>2 -1=1

Thus least value of |z -3 + i | is 1.

3. C
= \/4+\/8—«/32+16\/§
\/4+\/8—(\/§+\/ﬁ)2

\/4+\/_x\/§sin(%j

Il
N
g
[y
+
0
(o]
I
—
N3
|
N
R|=
N

4, C
P(E) = —=[C,5 +° Cyg +° Cyy +.0.2Cyy ] (1)
230 15 16 17 e 30 | "
P(E) =2%[3°c0 P0C, 0 C, 4t Cpg ] (2)
(i) + (ii)
1
2P(E) = F[3°c0 +C+... 4 Cs +° C
+.....+30C3q + 30Cy 5]
1 3OC
=527+ Cs | = 14—
1 3OC
P(E) =3 + 23115
5. C
5n
2 3cos2xdx
2 ¥sin2x + Icos 2x
24
Put2x =1
5t
12 3
I = lJ- cos tdt (1)
2 5 Ysint + Ycot t
12
b b
Using I =If(x)dx = _[f(a+b—x)dx
5n
1'% 3sintdt
== (2)
2 { Usint + Ycost
12
op=1|®
2|3
>1="1
12
6. B
Let EF = r and AE = h
AAEF - AADC
r h h
Lo — = —; r =—
5 10 2
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5 c 10. B

2
T4 = °C3 [l] (x tan x)3 = 10x tan3x

E| /F x
N 5t
and Ty = °Cy [f] (x tan x) = 2@nXx
4 x3
1, 1 K
V=—ﬁrh;v=§ﬂiz T 4
3 Now -4 = 2 74 o 2x4tan2x = 22"
5 T2 27 27
_ dv 3 dh
3n n,2dh |[dv 3n_; . 3V3
= = —(4) o- 5o =5m/min _ o
2 4 dt |dt 2 i.e. only - §sat|sﬂes.
dh _3
9t §m / min
11. B
7 B ©
) 2 tan” (%}
n°+n-
x—% <sinx < xV x>0 n-=1
> 4 (h+2)-(n-1)
=2t D(n+2)
- f[x—x—j > f(sinx) > f(x) = +(n-
= 3" cott2
x3 4
flx - i
6 f(sinx)
= < <
f(x) f(x) 12. A
C
X3
flx_2
i X 6} ’ f(sinx) ) 4
= lim <lim < B.~) A
X—00 (X) X—0 f(x) v
%
8 A
Median = 46;48 = 47
_ = AB = 2asin &
So, D |x,—47| = 86 >
X —47
.. Mean deviation =L = 8.6 In AABC, tan Q:E
10 AB
- Ac2asin < tan a
9. B 2
2y = 2cos(x+gjcosx - 2cos? (x+gj 13. D
Let the direction ratio's of the line be
s Y
= Cos (ZX + 5] +cos§ (a, b ,c). Then
~2a-b+c=0 ... (1)
—(1+cos(2x+§D a-b-2c=0 ... (2)
. a_b C
B Solving (1) and (2), weget —== = —
=Cos_—1=%_1 =?1 3 5 -1
Thus, the direction rations of the line are
1
= - — 3, 5, _1 .
Sy =2 ( )
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14.

15.

Any point on the line L is
(2+2,2-2,3-22).

It ies on the plane P if

22 +2)-(2-AM)+3-20) =4

> A=-1

So, the point of intersection of the line
and the plane is (1, 3, 5).

Hence, the equation of the required line
is:

x-1_y-3 _z-5

3 5 -1

Angle between vectors

v, :XZ?_4j+(3m+1)I2and\72 =mi-xj+k
is acute.

V.V, > OK¥x e R
o mx? +4x +(3m+1)0vx e R

" mx2+4x+(3m+1)>0 VX e R
~m>0and D <0
~Now, D <O

—16-3m2-m<0

-4-3m2-m<0
=>(m-1)(3m +4) >0
=m>1(Asm > 0)

Hence, the least integral value of m is 2.

A

det[AZ _13]=det[A2 _AAT]zdet[A[A—ATN

= det[A—AT]det(A)

Furtherdet(A):il, and matrix A—AT is

a skew symmetric matrix with odd order

hence its determinant is 0.

17.

18.

19.

= (b-a)(c-a)=2(s-a)?
=aZ2=b2+c2on simplification

D
Let oy, By be the roots of x2+ax+b=0

and ay, By, be the roots of x2+cx+d=0
= o1 +P1 =-3a a1p1 =b,ap +p2 =-¢
azBy =d

Then given that f_ %
Br B
N Tl R Tl
a; =By ay; - B
2 2 2 2
:>(OL1+B1) :(a2+52) ., @ __c
(0 =B (0p—B,)° @ —4b c-4d
= a2d = bc?
C

The given straight line passes through (2, 0)
and it is perpendicularto x + 2y + 5 =0
so that its slope is 2.

Hence the equation of the staight line is
y =2(x - 2)

ie.,y-2x+4=0

C
The given differential equation s
) dy
— (X4 +1) = 2x—=-
dx? ( ) dx
i.e., @ (X2 + 1) = 2xp where p = d_y
dx dx
log p = Iog(x2 + 1) + log ¢ on
integration

p=3whenx=0
~log3=logc=>c=3

L p=3x2+1)= j—y=3(x2+ 1)
X

Integrating againy = x3 + 3x + k
andx=0,y=1=k=1
Hence the required eqaution is

y=x3+3x+1.
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20. B

1 dx
LetI = (1
jo (5 + 2x - 2x2)(1 + e>¥) (1)
1 dx
ThenI =
jo [5+2(1 - x) - 2(1 — x)?][1 + e~
1 dx
orl =
Io (5 +2Xx = 2x2)(1 + e (279))
=J.1 e2—4X
0 (5+2x - 2x2) (e +1)
(1) + (2)
1 dx 1t dx
= 2]: = —_— == [ —
-[05+2x—2x2 2-[0X2_X_5
2
=_lfl dx
2Jo X_l 2 B \/H 2
2 2
_ 1 [Fu]
REN s e
SECTION - B

1. 2
h2 +k2=1+7
*. Locus of the point P is x2 + y2 =8

This is the director circle of circle x2 + y2
=4

y-axis
P(h,k)

)\ 7
(Ofoy X-axis

- x2 + y2 = 8 is director circle of a circle
with radius = 2.

2. 1

L1 = lim (cos x — sin x)COSecC X = ef
xX—0—

/= lim [Cosx=sinx—1
x>0 sinx

—_2cin2X _2¢inX cosX _
_ im [1 2sin 5 25|n2.cos2 1J

x—0- inX cosX
25|n2.0032
X X
sinZ +cos5
=- lim |—2 2| =-1
x—>0~ cos%

= L1 = el . a = 1/e (as function is
continuous)
2/ 3/
Ly = lim el/X 1 e2/X 4 g3/X
X—>0t 3. e2/X+b e3/X

Divided NI & DI by e3/X

— lim e 2Xe=UXy1 1
x—>0t  ga.e=Ux,p b
=Ly = % ~ab=1

- (f'g-9'H)/ g
(f/g+1)Jf/g-1

Letf/g=t:>fgg+gfdx=dt

I(t +1)J_

lett - 1 =22 = dt = 2zdz
J- 2zdz J- dz
(z* + 2)z 2 +2

= P2tant L ic
2

= P2tan? /f_—g +cC
2g

20

a = 1T distance from (3, 4) to the tangent
at vertex

3+4-7-5/2
2

a=>5
LR = 4a = 20
115
t _1+2+3+..... +r r+1

r r 2

20
S =1{20+ 20X21}:115

r=1 2 2
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8
f(x+y+ 1) =f(x). f(y)
Putx=y =0

- f(1) = {f(0)}2 = 22

Putx=1,y=0

- f(2) = f(1). f(0) = 23

f(n) = 2n+1

- the required sum = 22 + 23 + 24 ...+
on+1

=22(1+2+22+ ...4201

=22 (2N-1) = 2N+2 - 4 = 1020
=2N+2 = 1024 =210 —p =38

0
The given determinant
tan2 X _cose > _tam ZisinSE  sint
7 14 7 2 2
cose 2™ cosm+cose 2 _tam? X _tan?Z
14 14 7 7
tanZ —tan? E _tan™ + cose® >F  cosec 2%
4 7 4 14 14

(C, »C,-C, +Cy)

tan? £ 0 sin3®
7 2
—cosec? > 0 —tanzg
tan~ 0 cosec’ o
4 14

54

For a five digit number to be divisible by
12, it must be divisible by 3 and 4. For
the number to be divisible by 3, the sum
of the digits should be a multiple of 3.
Case: I

Let one of the digits be 0. Then the other
digits should be only 1,2,4,5. So for the
number to be divisible by 4 the last two
digits should be as follows.

40, 04, 12, 20, 24, 52.

10.

Hence in this case the number of required
numbers = 3|3 + 3(2 x 2 x 1)

= 18+ 12 =30

case: II

Suppose 0 is not a digit. Then the digits
should be 1,2,3,4,5. The sum of all these
digits is a multiple of 3.

In this cas the last two digits must be 12
or 24 or 32 or 52.

Hnece the required number - 4|3 = 24,

.« total number = 30 + 24 = 54,

128

(1+2x-x2)7 =1+ ayx + a2 + ...+
ayqx14

Putx=1,2"=1+ay +ay + ...+ aq
Put x = -1, -2 = 1-ay +ay-az + ...

+ ai14
Hence subtracting

2.27 = 2(aj+az+....+a13)
—aj+a3 +.. +aj3=27 =128,

4
Ie y=2 B (3,2)
y=x-1

O A(L,0)

v

2
y:{)s(_4+2} = 2 when x < 8 and the line

y=2cutsy =x-1in (3, 2).

the required area = area ofthe

trapezium

OABC = %(OA +CB)OC

= %(1 +3)2 = 4 sq. units
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PART - IT [PHYSICS]

SECTION - A
C
Equation of
projectile motion

trajectory for oblique

2

gx
=xtan® - ————
Y 2u? cos® 0
Substituting x =D and u=yv,
2
h:Dtane—%.
2u, cos” 0
A

When key is open, charge in steady state
will be g, =CE

When key is closed, potential difference
+ 2R 3

across capacitor will be V = R

Charge in steady state will be g, = %CE

-4 3
2

d,

B
Change in momentum

= 2mvsino = 2mvsin£ = \/5 mv

C

Given circuit can be redrawn as follows
Neglect

.Riagleci

U

2R

R 3

R/3
=
R/3

R 2R

3
R
=R, ==
a2

_2mm, (g+a) = 2mm, (g +g)

(rT11 + rT]g ) rT11 + rT12
LT- 4mm, _ 4w, w,
m, +m, W, + W,

6.

10.

11.

C

For figure (i) i, =7A

For figure (ii) i, =4+3=7A
For figure (iii) i, =5+2=7A
For figure (iv) i, =6-1=5A

C
v=4p gr=+0.8x9.8x15=10.84 m/s

EL ) f§l_ 1/3
ré /\2

From linear momentum
V.

-2

V.

A,
conservation |—|=
1

2

Ax0 = A1V + AQVo
1/3 /3
L h [i] _ (1]
r, A 2

D
Work done

=F><s=ma><%at2 {from s:ut+%at2}

2
W= lma2t2=£m Ve Asa=>
2 2 t t

1 1

D
Let the resistance of the lamp filament be

(220)?
R

R. Then 100 = . When then voltage

(220 x 0.9)?
R .

Here R’ will be less than R, because now

the rise in temperature will be less.

Therefore P is more than

(220 x 0.9)?

drops, expected power is P =

= 81IW

But it will not be 90% of earlier value,
because fall in temperature is small.
Hence (d) is correct.

C
Kinetic energy k = %mv2 = k o V?

It means the graph between the speed
and kinetic energy will parabola
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12,

13.

14.

15.

16.

C
If resistance does
temperature P consumed

2 2
V
= (_AJ X PR = (%j X 100 = 25W . But II’\

not vary with

V,

R

second cases resistance decreases so
consumed power will be more than 25 W

C
Friction is a non-conservative external
force to the system, it decreases

momentum and kinetic energy both.

C
Magnetic field at O due to bigger coil Y, is

_ Mo 2mi(2r?  po 8mir?
An L + (2P Y2 An (d? +4r?)?
Magnetic field at O due to smaller coil X is

Y

B Mo 2mr’ _py  16mir?
X" 4n’ 5 3/2 7 4" (d? + 4r2)3/2
a) 42
()}
By 1
Da—i
C

For floating the second wire
Down ward weight | ‘ Magnetic force

of second wire onit
*
200A E, >4,
- 12
1
o
Ho 2y
mg=—.—=x|
=mg 4  a *
- [mjg _ Ho 20
| 4r a
—102x9.8= 10‘7xL00;':>i=49A
2x10™

(Direction of current is same to first wire)

B, =By =B; =0

Ho i Mo 6i
Bz = — ’ 4 =
4 3r 4 2r
and Bg =“—°.9®
4n r

. Net magnetic field at O,

17.

18.

19.

20

net

. .
_B,-B,+B, =0 ﬂ(l_lﬂj_u_o'

4" r(3 2 "~ 24nr
D
F = YAaAO
If Y, A and A¢ are constant then
Fa_on_ 3
Fs oy 2
B

Initially F, = mg+IaB (down wards)

when the direction of current is reversed
F, =mg-1IaB (down wards) = AF = 2IaB

Yy - E _ 1000 x 100 ~ 102N/ m?
Al 10°x0.1
A
\ii
u/f
SECTION - B
3.14

On a planet, if a body dropped initial
velocity (u = 0) from a height h and takes
time t to reach the ground then

2h 2><8 2
t? 4 /

1
h:Egpt2 =g,

Using T = ZnJI
g
1
= T:27t\/;:n:3.14 sec.

20.4
Let V = speed of neutron before collision
V, = speed of neutron after collision

V, = speed of hydrogen atom after

collision
AE = energy of excitation
from conservation of momentum

mV = mV, + mV, (1)
from conservation of energy
1 mV? = 1 mV,2 + 1 mV,2+ AE ..(2)
2 2 2
from (1) and (2)
2V\V, = 2AE

m
(V- V)=(V, + V)P -4V Y,
= V2 - 4AE

m

As V, - V, must be real

Mortion Education Pvt. Ltd. | 394-Rajeev Gandhi Nagar | ®: 1800-212-1799, 8003899588 | url : www.motion.ac.in | Page #8




V2 - 4A—E >0
m

1

. —mV2> 2AE

2

. %mvnim=2x10.2=20.4ev
3
ho2TCos6 h, T, cosb, d n

rdg hy T, cose, d,

h, 140 cos60" 1 . 1_ . _h
h, 70 cos0° 2 2 2
=3cm
79

When one electron is removed, the
remaining atom is hydrogen like atom
whose energy in first orbit is
E, =-(2)(13.6eV) = -54.4 eV

to remove both electrons energy
required is
(24.6 + 54.4) eV = 79 eV

160

Breaking force = Breaking stress x Area
of cross

section of wire

.. Breaking force « r2 (Breaking distance is
constant)

If radius becomes doubled then breaking
force will become 4 times

i.e. 40 x 4 = 160 kg wt

7
B.E. = Amc?
= 0.0302 x 930
B.E. = 28.086
% _ 28.086 — 7MeV
A 4
86.6

Total time of flight
_2usin®  2x50x1
- g - 2x10
Time to cross the wall = 3 sec (given)
Time in air after crossing the wall
=(5-3) =2sec

Distance travelled beyond the wall
= (ucos o)t

B3

:50X7X2:86.6m

5s

10

0139
I =TIew

ux = /n 2

X = fnz _0.693 _ 0.01386 cm
n 50

= 138.6 pm 139 um

0154
By Mosely law % o« (Z -1)2
Py _(26-17
193 (29 -1)?
_193x25°
2 282

153.8 pm

fZeV
VvV = —_—
m

>
Il

I

154 pm
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PART - IIT [CHEMISTRY]

SECTION - A 9. C
PbS + HCI (ag.) ——> no reaction
B PbS + NaOH ——> no reaction
Theory based
10. B
B — A 2
MnO, ——> MnO
Muc. = o - A1/3 4 Heat 4
x (27" 5.x
LA
Me 125 3 (y= 0,/A)
D 11. D
Theory based [Fe(CO)S] Dimerisation x
C EAN =26-0+5x2 =36
Theory based 12. C
B HOMO of O, is n*,,
Reaction is exothermic .. AH = - @ @
Since process is spontaneous @ @
AG = - ve 2p 2p
This is possible only if magnitude of y Y
AH > TAS Q ﬁ /Number of nodal plane =
c TN
(P + iz] (V) =RT
v 13. D
PV + 2 _RT Sn (Main ore — e, SnQ,)
v SnO, — =9, SnO,+ CuSO, + FeSO,
a L 1
Z=1- —
VRT H,0
Slope = RiT = 0.22 sno, 4
55 FeSO, + CuSO, (Soluble)
= 022 nthracite coa
0.08T sno, _ U6 oot
(Black tin) (Impure)
T= 5.5 (60-70%pure)
0.08x0.22
= 312.5 K Ans.
312.5 ns 14. B
D 2NaCl + H,S0, —> Na,S0, + HCI
(r. +r )=%=§X654=283.15 15. A
DNA : 2-Deoxyribosenucleic acid
D
Self reduction is done for sulphide ores. 16. D‘ . .
FeS, is not suphide ore. so carbon S_,mce sucrose doesn'F h_ave Hemlacgtal
L , linkage present. So it is not reducing
reduction is done for FeS,. Self reduction
_ sugar . Maltose and Lactose, all have
is done for Pb, Hg and Cu. hemiacetal link. So, they are reduced.
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R. _OH R ,493 R
N
S R S o0
H OR H R DR H
(Hemiacetal) (Aldehyde)
17. B
CH, CH,

| |
CH,~CH~CH,~NH~-CH,~CH,-CH~CH,
3-methyl-N-(2-methylpropyl)-1-

butanamine
18. B
Cl Cl OCH,
NO, NO,
HNO, CH.ONa
H, SO, A ’
(S\AE)
Cl Cl Cl
(A) (B)
19, B
MnO, selectively oxidises allyilic or

benzylic hydroxyl group to (C = O) group,
whereas Jones reagent oxidises 1° and 2°

ROH to aldehydes and ketones
respectively.
20. A
CH, o oy CHy
()0, ;/Qé/ AKBH, [ en-on
(ii) Zn/H,0 ‘\/CHO °
(fhydroxy ketone)
Reactivity(Aldehyde > Ketone)
SECTION - B
1. 80

H,SO4 + 20H™ — S04* + 2H,0
.. In 25 ml treated water,

n.,, =20 x 107 x 2 mmol

n r]OH’

waso, = o = 20 x 107> mmol

-3
In 1L n _ 20x10~

MgSoO, 25

4

5

In 1L hard water, equivalent ng,.,

x 1000 mmol

= mmol

4
= — mmol
5

Meoco, = gxloomg = 80 mg

i.e. Hardness of water = 80 mg/L = 80

pPpm
2. 365
CaCO;(s) —=— CaO(s) + CO,(9)
112 _
22.4 <>
moles 0.5 0.5
CaO(s) + H,0(/) — Ca(OH),(aq)
0.5
- 0.5

Ca(OH),(aq) + 2HCI(aq) — CaCl,(aq) + 2H,0(/)
0.5

Required moles of HCI = 1

Required mass of HCl = 1 x 365 = 365 g

3. 79
Packing efficiency (in %)

4 x%nr3 + 4 x %'rc(0.414l’)3

= e x100 ;

4x 20 4 [1+(0.414r)]
= 3 x 100
2V2yr

x1.07x100

T

3V2
=0.74 x 1.07 x 100
= 79%

4. 3
ATb =Ky, Xm
0.512

0.5 = K, —128 1000
24

Kb=3

5. 32
XxX=4,y=4
(42 + 4%) = 32

6. 6

HCIO;, x=y=z=2,x+y+z=6
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7. 2 10. 3

—OH
|
C|\@ ), C \@ ) Cl [ .
JAR AN B

o’ a3 HO—* 1
x=4,y=0,z=2 H——0H
H—%—OH
8. 10 —OH

CH —C*H—C*H—C*H—C*H—CH Tetravalent carbon have 4 different

| | | | | | valencies is known chiral carbon.
OH OH OH OH OH OH

9. 7
It is close to 7 because the component
amino acid residues - Ala, Gly, Phe and
Leu all are neutral amino acids.
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