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PHYSICS
SECTION - A A 1V
Sol. 1=—= - e
Multiple Choice Questions: This section contains 20 Vin  /2nd?N Vin
multiple choice questions. Each question has 4 choices Vi
(1), (2), (3) and (4), out of which ONLY ONE is correct. Vo< VA
Choose the correct answer:
VvV o€ —

1. The ratio of radius of gyration of uniform hollow

sphere and uniform solid sphere about its diameter v /300
REEE Al (at constant volume)

is . (Both having same radius) vy /400
4 5
1) .= 2) .= 2
w o V-t
3) F (4) \E 3. Ifthe time period of a pendulum at height R (where
2 ) R is radius of earth) from surface of earth is T, and
Answer (2) at height 2R it is T,, then
Sol. For hollow sphere, |; = %mR2 = mk12, ki = ER (1) 3T, =2T,
(2) 2T, =3T,
For solid sphere, |, = %mR2 = mklz, ky = \/ER 3) T,=3T,

4) 3T, =4T
k [2 5 [5. @31, =47,
E‘ §X§_ 3 Answer (1)

2. In closed rigid chamber, collision frequency of | gg T = 27[\/':
molecules of ideal gas at 27°C iswv. The collision 9
frequency of gas at temperature 127°C becomes GM g

Q) —v

- 9
@ 2, aR? o
27 I
s T=2| 20 [—
3) iv ' ( TC\/;]

3
I
27 T 23(271\/:J
4) = 2
@ 27 g
Answer (3) 3T, =2T,
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4.

A point source of light is placed at focus of convex
lens, then what is the shape of wavefront after
passing through the lens?

(1) Planar
(2) Cylindrical
(3) Spherical
(4) Elliptical

Answer (1)

Sol.

5.

A
S 1| 5
?\‘\%j i

Planar wavefront

As the source is at focus, rays get parallel after
through the
wavefront.

passing lens, hence planar
A block of mass m = 50 kg is lifted from ground to a
height 20 m in two different ways as shown in figure
(1) and (2). The ratio of work done in these two will

be

20m 20m

74T T G S T T T AT T

(1 )
Q) 1:
2 1:
3) 2:

4) 1:

g » N B

Answer (1)

Sol. For | - W1 =mgh

For Il > W2 = mgh
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Two concentric conducting coplanar rings of radius
a and b are placed as shown in diagram (a << b).

Find coefficient of mutual inductance of rings.
(2

Honbz (2) Ho7a

@ a 2b

2
Ho@

2b

noa’
2nb?

®3) (4)

Answer (2)

7. Find current | inthe given circuit
12Q

AAAA
Yyvy

VVVY

/ 803

AAAA
VVVY

4Q
8Q

12V T

12
1) =A
@ 3

6
@ - A

5
©) EA

7
4) —A
4) 8

Answer (2)

Sol. Req_=12+2=14Q

Y
14 7



8. Find dimension of /G.u, where G is universal

gravitational constant and p is energy gradient.

1) [LT7 () [L7T7]
(3) [LT9 (4) [LT7]
Answer (2)

1272
, , _ 32 MLET
Sol. Dimension of \/G.u = \/M T 3

- /M0L4T—4
= [L2T—2]
9. The correct relation between kinetic energy (K.E)

and total energy (T.E) of a satellite orbiting around
the planet is

(1) K.E=|T.E| (2) K.E=2|T.E|

(3) KE =@ (4) |T.E|=3K.E

Answer (1)

Sol. TE =-SMM
2R

K E = Smm

2R

10. Given two circuits. Find the ratio of energy stored in
capacitor system. E, : E,

| IC
c C C

e | I
| b= .-
Ly

(1) 2:1 (2 4:1

3 9:1 4 1:1

Answer (3)
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Sol. E,:C_ =3C
eq
Elzixsc w2 =3cy?
2 2

C
Ez:ceq :E

2
E, =1>< c <V2 = cv®
2 3 6
El : E2 =9:1
11. Match the column:
[Given : Mass of sun = M

Mass of earch = Me

Radius of earth = R

Distance between sun and earth = a]

(a) | Kinetic energy  of | (i) GMM,
earth a

(b) | Potential energy of | (i) GM.M,
earth and sun 2a

(c) | Total energy of | (iii) GM,
earth and sun R

(d) | Escape energy | (iv) GMM,
from surface of - 2a

earth per unit mass

(1) (@)-(iii), (b)-(0), (c)-(ii), (d)-(iv)

(2) (@)-(i), (b)-(ii), (c)-(iv), (d)-(iii)

(3) (@)-(ii), (b)-(i), (c)-(iv), (d)-(iii)

(4) (@)-(ii), (b)-(i), (c)-(iii), (d)-(iv)
Answer (3)

K:U:E=1:-2:-1
Escape energy from earth surface per unit mass =
GM,

R




JEE Main Session -2 (05-04-2024)-Shift - 1

12. Three helium atoms form carbon at high
temperature due to fusion. Masses of helium and
carbon nuclei in a.m.u. are 4.0002 and 12
respectively. Find energy released in the process.

(1) 0.18 MeV (2) 0.56 MeV
(3) 0.10 MeV (4) 21.3 KeV
Answer (2)
Sol. 3He - C
Am = 0.0006

AE =0.0006 x 931
=0.56 MeV

13. For the graph (vo — v) for photoelectric effect given
below for two metal, M1 and Mz
Stopping potential (v,)
N

M, M,

> Frequency (v)

Statement-l : For the incident light of<same
frequency, kinetic energy of ejected electron from
metal M1 will be more than that of metal Me.

: h
Statement-Il : Slope of the graph is equal to —,
e
where h is planck’s constant and e is electronic
charge.
(1) Both statements are correct

(2) Statement-l is correct while statement-ll is
incorrect

(3) Statement-1l is correct while statement-1 is
incorrect

(4) Both are incorrect
Answer (1)

Sol.

14.
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hv=evo+ ¢
evo=hv —¢

- h
Vg=—+—
°" e eV

Slope of curve =g

KE=E-¢
(K- E)1> (K - E)2 for same light.

Figure shows two long co-axial cylindrical cables,
carrying same current along their wall in opposite

directions. The magnetic field will be zero at

(1) None of the points
(2) Aand B
(3) AandC

(4) Band C

Answer (3)

Sol.

By applying ampere’s-circuital law magnetic field is
zero at A and C.
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15. Find the normal force between the table and 5 kg 17. Find kinetic energy of O, at temperature 300 K?
block as shown in the diagram (take g = 10 m/s?)

(1) 10.35 x 102 J/molecule

25 kg
(2) 9.35 x 1022 J/molecule
S kg (3) 20.70 x 102! J/molecule
a=0.1m/s
eI (4) 10.70 x 10-2 J/molecule
(1) 306 N (2) 303N Answer (1)
(3) 296 N (4) 297 N .
Sol. Total KE of O2 molecule = Translational KE +
Answer (4)
Sol Rotational KE
' 30 kg la = 0.1 m/s’ 3 )
= ZKT +2KT
T l 2 2
N m
’ - Ok
mg - N=ma )
N=m(g—a) |
_ = = x1.38x10722 %300
=30x9.9 5 (20X x
=297 N

= 10.35 x 102! J/molecule
16. Find net heat exchanged in the given cyclic
18. The speed of electron in the first orbit of hydrogen

process,
Y To] — atom is
%
] 1) 1.2 x 105 m/s
(CC) (o o] — b § ( )
60 340 PP, (2) 2.2x105m/s
(3) 2.8 x 10° m/s
(1) 81.5J
(2) 61.5J (4) 2.2 x10%°m/s
(3) 100.2J Answer (4)
(4) 40.2 Sol. For nt orbit,
Answer (2)
. 2.186x10°
Sol. In cyclic process AQ =AW as AU =0 V, = — m/s
= nx@x@x10_6 x10°

~2.2x10% m/s forn=1
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19. An electron and a proton are placed at a certain
distance apart. Then the ratio of coulombic force
and gravitational force between them is of order

(1) 10%
(2) 10%
(3) 10%8
(4) 10%?
Answer (2)

Sol. F—C

Fg

_ kaqap
Gmym,

~ 9x10° x (1.6)% x10738
6.67x10 11 x9.1x1031 x1.67x 10727

=2.27x10%
20.
SECTION - B
Numerical Value Type Questions: This section

contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

21. In YDSE; for wavelength A = 5000 A, slit distance
d = 3 mm and screen distance of 2 m. The intensity
at a point which is 3 cm away from.central maxima
(Assume intensity of light for each source is lo) is xlo

then x is
Answer (4)
_3 _2
Sol. Ax =Y _3x107x3x10
D 2
-5
Ad = 2n - 9x10
5000x 10~ 2
_ 27:6 «9x10-
10°
Ad = 180n
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= maxima
Intensity = 4lo
Xx=4
22. What is angle (in degrees) between resultant of
24 —2p and 2q +2p with ¢ ?
Answer (0)
Sol. 1 =(2q-2p)+(2q +2p)
r=2x2q=4q
Angle of r with g = angle between 44 and ¢ = 0°
23. In a LCR series AC circuit as given, the voltage

across the capacitor is 25./x volts then x is

L=1H C=20uF R=3000Q
| AW

()

~

NS
V =502 sin(100t)

Answer (8)

1 2
- (100 - —6] +3002
100x20x10™

— J/(400)? + 3002

Z=500Q
NE

500
, 1 _1000 .06

C = =
100x20x10°% 2

Ve =502 =258



24. The magnetic field at centre O is k x 10~7 T. Radius

given. Find k.

i=4A

Answer (3)
Sol. B due to section BC and DA of wire =0

Bnet =B, + BCD

i i (1,1
" Ag.-4n 4n-2x w \16 8
net:ﬂ:ﬁxﬂ=loi7X3X4

nx16 4n 4 4

B, =3x10"T®

net

25. A particle is moving in straight line with constant
acceleration with initial velocity of zero. The ratio of

distance travelled by particle in (n = 1) second to
that in nt" second, where n = 10 is g then (A + B)
is . (A and B are co-prime number)
Answer (36)

Sy 17

Sol. S, =u+2(@n-1) = 2 -~
2 Sio 19
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26. Find the tension (T) in the given string (in N).

4 kg 2 m/s’

6 kg

10 kg

Answer (192)

Sol. T=(6+10) (g + a)
=16 x 12
=192 N

27. An alternating voltage applied to a series LRC

circuit as shown in figure.

x,=100 X=10Q R=10Q
F———wWW———
(~)
et
200V
The current the circuit is Ampere

Answer (20)
Sol. z=4R%+(xc —x|_)2 =R

200

20 Ampere

28.
29.

30.
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CHEMISTRY

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

1. Which metal shows highest and maximum number
of oxidation states?

(1) Mn (2) Fe
(3) Co (4) Cr
Answer (1)

Sol. Mn shows highest oxidation state of +7. Oxidation
number of Mn ranges from +2 to +7.

2. Consider the reaction:
Fe,0;(s)+3CO(g) == 2Fe(s)+3C0O,(9)
Which of the following will not affect the equilibrium
state?
() Addition of Fe203
(I Addition of CO2
(1) Decreasing mass of Fe203
(IV) Removal of CO
(1) (1 and (IV)
(2) () and (IV)
(3) (1)and (111)
(4) All will affect equilibrium state
Answer (3)

Sol. As
(active mass = 1) at a given temperature, for solid

conc. of solid species is constant

addition or decreasing mass do not affect

equilibrium state.

3. Find out work done on the gas for following process
V(em’) 4
340

7

60

60 340 P(kPa)
(2) —61.5 Joule
(4) —246 Joule

(1) 61.5 Joule
(3) +246 Joule

Answer (1)
Sol. W = nr?
= (3.14)(140 x 10%)(140 x 107%) J
= 61.544 Joule

4. ldentify the correct Lewis dot structure of NO,
1) [:0=N=0:°
@) [Q-N-G:°
Answer (2)

2 [[Q-N=0°
4 O=N=06:°

Sol. The correct Lewis structure of NO, is
(8- =°

5. Whatis correct order of strength of following ligands
according to spectrochemical series
Cl, F, I, CN~, OH~-
(1) CN"<OH <F<CI<I"
(2) F<ClIr<F<OH <CN-
(3) I'<CIr<F <CN-<OH-
(4) F<CIr<I"<OH <CN-

Answer (2)

Sol. Spectrochemical series : (NCERT)

IF<Br<SCN-<Clr< S* < F < OH <C204* <
H20 < NCS-<EDTA*<NHs<en<CN-<CO



6.

@)

/\/U\ NH,~NH,/KOH
—————> Product

glycol
Product will be :
(1) Alcohol
(3) Alkene

(2) Alkane
(4) Ester

Answer (2)

Sol.

0]
/\)I\ NH,-NH,
5 P e
KOH/glycol
(Wolff-Kishner reduction)
If the number of neutrons in the most abundant
isotope of boron is ‘x’ and its highest oxidation state
in unsaturated compound is ‘y’, then find the value
of (x +y)
(1) 6
3) 3

() 4
49

Answer (4)

Sol.

The most abundant isotope of boron is sB.
Number of neutrons in it = x = 6.

The highest oxidation state of boron in its
unsaturated compound like (BN)x (Inorganic
graphite) is +3

y=3

X+y=6+3=09,.
Consider the following statements:

Statement-1: Stability of +1 < oxidation state
increases down the group in Group-13

Statement-2: Atomic radius of Gais greater than Al

(1) Statement-1 is correct, statement-2 is correct
and statement-2 is correct explanation of
statement-1

(2) Statement-1 is correct, statement-2 is correct
but statement-2 is not correct explanation of
statement-1

(3) Statement-1 is correct, statement-2 is incorrect

(4) Statement-1 is incorrect, statement-2 is correct
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Answer (3)
Sol. S-1: Stability of +1 oxidation state increases down

the group due to inert pair effect = S-1 is true

S-2: Radius of Ga is smaller than Al due to d-block
contraction = S-2 is false

Which of the following given complexes has least
magnetic moment?

(1) [Fe(H20)e)*
(3) [Ti(H20)e]**

(2) [Co(H20)e)?
(4) [Cr(H20)e]*

Answer (3)

Sol.

10.

Fe?t = 3d°
Co?* = 3d’
Tid* = 3¢

Cr2t = 3d*

[Fe(H:0)e>* =
[CO(H0)e" =
[Ti(H20)]** - =
[Cr(H20)e]* =

[Ti(H20)6]** has only 1 unpaired electron hence
least magnetic moment.

=]
1

n

n=4

bououu
I
P, W A

Assertion : Trans But-2-ene is less polar than cis
But-2-ene

Reason: Trans But-2-ene has zero dipole

moment

(1) Both Assertion and Reason are true and
Reason is a correct explanation of Assertion

(2) Both Assertion and Reason are true but
Reason is not a correct expiation of Assertion.

(3) Assertion is true and Reason is false

(4) Assertion is false and Reason is true.

Answer (1)

Sol.

-10 -

Hy X oH

c=cC
é:s/ \H

Trans but-2-ene

u = 0 for trans but-2-ene, whereas for cis but-2-ene
p=0



11.

JEE Main Session -2 (05-04-2024)-Shift - 1

Arrange the following carbocations in increasing
order of their stability

(1) (CHy.C®
®
@y (CH,),CH
®
() CH;
®
(Iv) CH;—CH,
@ I<i<iv<il
2 <<Vl

3 l<l<li<IV
4 lm<iv<il<l

Answer (4)

Sol. Stability of carbocation o -number of a-hydrogen
atoms
CH, CH,
I@ | ® €]
CH, —? CH, - 8H CH, CH,CH,
GHi; 6 o-H 0OwH  30H
9 a-H

12.

So, stability Il < IV <1l < |
Which postulates of Dalton’s theory is wrong?
(1) Matter consists of indivisible atoms

(2) All atoms of a given element have identical
properties but different masses

(3) Compounds are formed when atoms of
different elements combine'in a fixed ratio

(4) Chemical reaction involve reorganisation of
atoms

Answer (2)

Sol. All atoms of a given elements have identical

13.

properties including identical mass.
In which of the following compound Mn will have
highest oxidation state?

(1) MnOj (2) MnO:

(3) MnO3 (4) Mn203
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Answer (1)

Sol

14.

. MnO, possess +7 oxidation state of Mn which is

highest among the given compounds.

Which of the following cation will give green colour
in Borax Bead Test?

(2) Iron
(2) Cobalt

(3) Manganese

(4) Nickel

Answer (1)

Sol. Iron - Green
Cobalt - Blue
Manganese - Colourless/Violet
Nickel - Grey

15.

Identify the change occurring in oxidation state of
Mn in cell reaction of dry cell in clock during its use

(1) +3 > +4
(2) +2 —» +7
(3) +4—>+3
(4) +7 > +2

Answer (3)

Sol. Discharging cell reaction of dry cell

16.

+4
Zn(s) + 2Mn0O,(s) + 2NH,Cl(s) ——>
Anode Cathode

ZnCl,(s) + 2MNO(OH)(s) + 2NH,

Identify the correct relationship between potential
energy and total energy of an electron in Bohr's
model for single electron species.

(1) PE=2TE (2) PE=-2TE
(3) PE=TE (4) PE=-TE
Answer (1)

-11 -



Sol. In Bohr's model for H-like atoms/ions,

_ 2
TE(E,) = —13'262 eV
n

andPE (Un) =2TE (En)
andKE (Kn) = —-TE (En)

17. If value of mass of electron is 9.1 x 1073 kg. Find
out velocity of electron in first orbit of H-atom.

(1) 2.18 x 10° m/s

(2) 2.18 x 10 m/s

(3) 2.18 x 10" m/s

(4) 2.18 x 10* m/s
Answer (2)

Sol. 13.6x1.6x107° = %x (9.1x1073) x v?

v =2.186 x 108 m/s

18. IfC=42.1%, H =6.4%, O = 52.5% and molar mass
is 342 g/mol, then molecular formula of compound.

(1) C11H22012 (2) Ci12H22011

(3) C10H20011 (4) Ci11H22011
Answer (2)
Sol. Molar mass matches with Ci12H22011 (342 g/mol)

12x12x100
342

% of C in C12H22011 = =42.1%

19. Which one of the following compounds will give
positive ninhydrin test?

(1) Starch

(2) Cellulose
(3) Egg Albumin
(4) Lipid

Answer (3)

Sol. Ninhydrin test is given by all a-amino acids. Egg
albumin is a protein which on hydrolysis gives
number of a-amino acids. So, Egg albumin will give
positive ninhydrin test.
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20. Consider the following compounds

OH (0]
(a) M (b) )J\/\
© “No N d NN

Select the option with correct order of their boiling

points

(1) d>a>b>c

(2) a>b>d>c

(3) a>d>c>d

(4) a>d>b>c
Answer (2)

Sol. B.P. C2Hs—O—-C>Hs =307 K

VAV AN (Pentane = 309 K)
OH
= 392 K
O
)k/\ = 374K
SECTION - B

Numerical Value Type Questions: This section
contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest

integer.

Cl

(i) NaOH

673 K, 100 atm
(iiy H'/H,0

conc. H,S0O, conc. HNO,
>

21. > A >B

Sum of total number of oxygen atoms in A and B is
Answer (14)

-12 -
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Cl OH OH
SO,H
(i) NaOH conc. H,S0, s
Sol. P ———— —
673 K, 100 atm
(ii) H'/H,0
SO.H
(A)
lconc. HNO,
OH
NO, NO,
NO,

(=)
This is preparation method of picric acid.
Total number of oxygen atoms in
A=7
B=7
Sum=7+7=14

22. Sum of number of ¢ and n bonds in ethylene
molecule is x. Then value of x is:

Answer (6)
H, H
Sol. Ethylene : c=c¢C
H”  MH
cbond=5
n bond =1
x=5+1=6

23. What is the number of valence electrons on N in
NO; ?
Answer (8)
_ I
Sol. NOZ. N

o” o°

Total valence electrons of N in NO; =8
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24. How many of the following can be prepared by

Sandmeyer’s reaction:
F Cl Br I
Answer (2)

NG X Z
Sol. @ % @
. F

(Sandmeyer’s Reaction
where, Z = Cl, Br, CN)

(Schiemann Reaction)

25. Find out overall order of reaction

[A] [B] Rate of
reaction
Exp-1 | 0.1 0.1 6 x 107
Exp-2 |03 0.2 72 x 1071
Exp-3 | 0.3 0.4 288 x 10!
Exp-4 |04 0.1 24 x 10!

Answer (3)

-13-



Sol. Exp-1 and Exp-4
r o [A]*
Exp-2 and Exp-3
Rate o [B]?
roc [A]*[B]?
Overall order =1 + 2
=3
NH,

Br, + H,0O
26. —— > Product

If mass of aniline taken is 9.3 g and produced mass
of product is 26.4 g. Then calculate the percentage

yield of reaction.
[Atomic mass of Br : 80 g mol]

Answer (80)

Sol. Moles of aniline taken =%= 0.1 as molar mass

of aniline is 93 g mol

NH, NH,
—_—
Br

Molar mass = 330 g mol*

_ Produced mass (real)

Yield = .
Produced mass (ideal)

x100

 26.4x100
330x0.1
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27. The limiting molar conductivities of a divalent cation
(M?*) and a monovalent anion (A°) are 57 S cm?
mol= and 73 S cm? mol? respectively. Then find
the limiting molar conductivity shown by their

compound in S cm? mol is
Answer (203)
Sol. Compound of M?* and A~ is MA2.
Limiting Molar conductivity of M?* = 57 S cm? mol*
Limiting Molar conductivity of A~ = 73 S cm? mol—
Limiting Molar conductivity of MA2=57 + 2 x 73
=203 S cm? mol

28. One litre solution of 0.2 M glucose is separated with
its pure solvent with semi-permeable membrane.
0.1 moles of NaCl is added to the solution. The
change in osmotic pressure of solution will be at

300 K (nearest integer)
(Take R =0.083)
Answer (5)
Sol. minital = ICRT =1 x 0.2 x 0.083 x 300
ninal = (0.2 + 0.2) 0.083 x 300
=0.4 x 0.083 x 300
Ar = (0.4 —0.2) x 0.083 x 300
=4.98

=5

29.

30.

-14 -
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MATHEMATICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

3
1. The value of Il+?:nx equals to

(1) g+ln2 2) %an

1 n 1
3) XiZin2 4) =+=In2
3 8 2 “) 8 4

Answer (4)
H
sol. 1= [
01+tanx
2
|:J‘d7X
01+tan(E—x)
4
e
01+l—tanx
1+tanx

I
o— |3

[1+tanxjdx
2

1 1
==x+=In|secx|
2 2

N

0

—+—InJ_

:E+5m2
8 4

T .
2. J‘Zx(Lmzx)dx is equal to
(1+cos” x)
(1) n* () 2n
3n n?
3) — 4) —
® 3 @ %
Answer (1)
Sol.
| T (2x(1+sinx))dx ?2x(1+smx)+ (=2x)(1+ sin(=x))dx
r (1+cos X) (1+cos X)
| 4” X sinxdx

o @+ cos? X)

|=4T(n—x)sin(n—x)dx
o 1+ (cos(m— x))2

4J» msinxdx _ ,F xsinxdx
l+cos X 0(1+cos2 X)
oo 41 sinxdx
1+cos X
= |1=2n jﬂd —2n.£=n2
1+cos X 2

3. If 3—§+2y=sin2x & y(0)=%,then y(g)

(1) e 2) e
(3) e4 (4) None
Answer (3)

Sol. I.F. =ej2 dx
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ye2X — J‘ezx SInZX dX = (ay by C) € {(1! 2! 1)1 (15 4! 4)! (2! 4’ 2)’ (2’ 8’ 8)'
(3,6,3),(4,4,1),(4,8,4), (8,8, 2)}
Let 2x =t. 8 1
= probability = — = —
dx = g 8 64
2 5. Let f(x) = x2 —5x and g(x) = 7x — x2. Then the area
S T between curves equals to
ye<” = E_[e sint dt (1) 36 @) 70
() 72 (4) 50
TS
_Z[e [sint —cost]]+c Answer (3)
Sol. Given f(x) = x2 — 5x, .. (D)
2x _
ye2X =——(sin2x —cos2x)+c 9(x) = 7x - x2 - ()
4 g(x)
Now y(0) = 3
4 (6, 6)
= 3__1 +C =
4 4 =
=>c=1 f(x)
. ) Intersection of (1) and (2)
= SNeX—CoS2X ;COS X o2 X2 = 5X = 7X — X2
2x2=12x=0
TC —
Ly LATIY 2(x2—6x) =0
8 2X(x—6)=0
4. Consider the equation ax? + bx + ¢ = 0 then find the x=0,x=6
probability if a, b, c € A, where A={1, 2, 3,4 ...8} . 6
that the equation has equal roots. A= E|;(g(x) —f(x))dx
1 1
1) —— @ = © 2 2
512 64 = [(7x = x* = (x* = 5x))dx
0
1 1
) 3 (4) 2 6
= J(?x —x%—x?% + 5x)dx
Answer (2) 0
Sol. For equal roots: b2—4ac =0 6
= I(12x - 2x2)dx
= b?=4ac o
= ac must be perfect square 62 >
- = 12(-) - Z(6)®
= (a,c)={(1,1),(1,4), (2 2),(2,8),(3,3),4,1), 2 3
(4,4), (5,5),(6,6),(7,7), (8, 2), (8, 8)} =216 - 144
Correspond b must lie in set A =72 sq. units
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6. When 4 dice are rolled, then find the probability of R
16 as a sum. Sol.
54 5° c
1) o (2) o
S
@ > @ -
6% 64 PD = 4cos6 = PS =4cos6 + 2sind
Answer (2) DS = 2sin6
. AP = 4sin6
Sol. Total ways to distribute 16 as a sum of 4 numbers .
are: QA = 2cos6 = PQ = 2co0s6 + 4sin6
= Area of PQRS
1/2121 =
6 6 2 2 - 422! 6 = PQRS = 4(2cos6 + sing) (coso + 2sing)
6 6 3 1 — 412! = 12 = 4[2c0s%0 + 2sin?0 + 5sinBcoso)]
6 5 4 1 o 4 = 24 =8+ 10sin29
Area is maximum when sin20 =1 — 0 =45°
6 5 3 2 - 4 = 24 = maxarea=8+10=18
6 4 4 2 412! - 12 8. Two _Iines passing_ through_ (2, _ 3) parallel to
coordinate axes. A circle of unit radius touches both
6 4 3 3 42 = 12 the lines and lie on the origin side.
Then the shortest distance of point (5, 5) from the
5 5 4 2 — 412! = 12 circle is
5 5 3 3 — 4212l = 6 (1) 2 (@) 3
(3) 4 4) 13
1/31 =
5 5 1 5 — 443! 4 Answer (3)
5 4 4 3 — 412! = 12 3
Sol. =3 &9
4 4 4 4 5 1 = 1 a0
1,212
Total ways = 125
. - 125 B
Required Probability = F = Centre= (1, 2)
= Equation of circleis (x—1)? + (y—2)2=1
7. A rectangle ABCD with AB = 2 and BC = 4 is P(5 5)
inscribed in rectangle PQRS such that vertices of ’
ABCD lie on sides of PQRS then maximum = B
possible area of rectangle PQRS is (sq. unit)
1) 9 (2) 20 PC=5
(3) 18 4) 12 CB=1
Answer (3) = PB = shortest distance = 4
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2 2
o =1 fim X)X

t—>x t—x
equals to
(1)1 2 7
3) 9 (4) 13
Answer (4)
Sol. |mt2f(x)_xzf(t)=1
t—x t—X

LYy =X+ XC

Now f(1) = 1

=c=0

LY =X

Now 2f(2) + 3f(3) =2x2+3x 3
=4+9=13

Option (D) is correct.

™4 39sinxdx

10. _—
i 2sinX + 3cosx

equals to

3n 5

3n 5

Answer (2)

=1 then 2f(2) + 3f(3)
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Sol. sinx = A(2sinx + 3cosx) + B(2cosx — 3sinx)

2A-3B=1] A= 2

13
3A+2B=0 B—_—3
- 13

£(Zsinx +3cosx)—%(2005x —-3sinx)

I = 39 13 dx

(2sinx +3cosx)

T
= 39{£x—%ln | 2sinx + 3cos x @4

13 o

a

[6x —9In| 2sinX +3cosXx |]§

_br 5
=4 9In(ﬁj+9ln(3)

SiN3X + a.SinX + 3cos3x is

x3

11, If f(X)=

continuous at x = 0 then f(0) is

(1) -4 @) 4
®) 9 (4) 3
Answer (1)
Sol. limit SN3X +asinx +pcos3x
x—0 X3

3 3 2 4
(3x—27x +...j+a{x—x+...}+B{1—9X+81X +}

limit 3! 3! 2! 4!

x—0 )(3

B=08&0=-3,
EFEIRS

#(0) = limit =313

X—0 X
_27+3 24
T3 3
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12. If intersection point of lines X;3 :%: ZZland

xX=7_ % = ZT+1 is P. Then the distance of P from

4
(%?éj is equal to
(1) V13 (2) V19
(3) Vi1 4) V17
Answer (3)
X-3 z+1
Sol 3 =% = = \(say)

X=3\L+3
y =2\
z=2)-1
And X;7=% Zzl—u(saY)
X=4n+7
y=u
z=p-1
As these lines intersect, so

3 +3=4p+7, 2L =
We get

3n+3=4(20) +7

5A=—4

-4 -8

A= E:ng

So we get points as (2%8_?13) =P

Now, distance of P from( 52 -3 2}

5'5
(3 2)2 [—8 3)2 (—13 2]2
=== =+ ===
5 5 5 5 5 5
= J1+1+9 =411

SMART ACHIEVERS

JEE | NEET | FOUNDATION

13. 10 items out of which 3 are defective. If x denotes
number of defective items if 5 items are drawn and

Var(X) = o? then 96 o2 is equal to

(1) 96 (2) 56
(3) 21 (4) 28
Answer 2)
Sol.
X 0 1 2 3
PX) | "cg c,-%¢, | Cy-3%C, | TC,-C,
10C5 10C5 10C5 lOCS
-
X 0 1 2 3
P(X) 1 S S 1
12 12 12 12
o? =Y (x=u)*P(X)
5,10 3 _18
P O —+—F—
AT -0+ ot ot
_3
2
3\ 9 1 1
&:Z[x—] P(X) = S X+ =X et =X b X
2 4712 4712 4712 4 12
—(9+5+5+9) 28_1
48 12
= 9602 =56
14.
15.
16.
17.
18.
19.
20.
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SECTION - B

Numerical Value Type Questions: This section
contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest

integer.

1

21 Iff(x) =X+ 2+ 3x + 1 and g(f()) = x, then 3((1))

is equal to
Answer (0)
Sol. g(f(x)) = x

g'(f()) x f'(x) =1

1
"f(x))=——

fx)=1

=xX5+2x3+3x+1=1

X°+2x3+3x=0

= X = 0 is the only solution because f(x) is

increasing.

=9g(1)=0(f(x)=1a+x=0)

1 1 |

If + +..+ =m
142 2+3 J99 + /100
1 1 1

—+ +..+ =n

1x2 2x3 99x100

22.

m
Then the value of — equals to
n

Answer (100)
1 1 |

Sol. «/:_L+ 2+«/§+~/§+m+«/@+\/ﬁ
1 -1, 1 (V3-12)
(ir2)(V2-\i) (V2 +B) (B —2)

| y J100 — /99
J99 + 100 100 ++/99

+.o.+
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V2 -1+43 -2 +..4/100 - /99

=100 -1
= 99=m
1 1 1
— .ot =n
1x2 2x3 99x100
2-1 3-2 100-99
+ +...+
1x2 2x3 99x100
i 1,11 .1 1
1 2 2 3 7 99 100
S99,
100 100
m 99
F—E—loo
100

23. IfacRand |2a—1| < 3[a] + 2{a}, Here [x] represents
greatest integer value of x and {x} represents
fractional part value of x.

Then the value of 72amin equals to
Answer (18)
Sol. |2a - 1| < 3[a] + 2{a}

|2a— 1| <[a] + 2a
For2a—-1<0i.e.,ac< % —2a+1<J[a]+2a

da+[a-1>0=[a]>1-4a = a=>0.25 and for

1
a> -
2

2a—1<J[a] +2a
= [@>2-1=>ax>-1
So amin. = 0.25

— 72.(0.25) = 7742 =18
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24. The number of distinct real roots of
|X|[x+2|—5|x+1—-1=0 equals to
Answer (3)
Sol.

| I |
-2 -1 0

() x=0
X2+ 2x-5x-5-1=0
x?—3x—6=0— 1root +ve
(I -1<x<0
—Xx2-2x-5x-5-1=0
X2+ 7x+6=0—> x=-1is aroot
Iy —1<x<-2
X2—2x+5x+5-1=0
x?—3x—4=0— Noroot in given range
(IV)x<—=2
X2+2x+5x+5-1=0
X2+ 7x +4=0— One root less than — 2
.. The number of distinct roots are 3

25. Let 2x + 3y — k = 0 is a curve which intersects axis
at points A and B. A circle is drawn.through A and
B as diameter has equation x? +y? — 3x — 2y = 0.

If the latus rectum of ellipse x2 + 9y? = k?is | then 3|
is equal to

Answer (04.00)

Sol.

26.
27.
28.
29.

30.

(4

Equation of circle with AB as diameter

g3

ky

= x2+y2—ﬁ——:0
2 3

Comparing, k =6
Latus rectum of ellipse
X2 + gyz =K2= 62

2 2 2
= %ﬂz%zl :L.R.:%z%

=
3
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