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PHYSICS, CHEMISTRY & MATHEMATICS

Paper- 1
Time Allotted: 3 Hours Maximum Marks: 300
=  Please read the instructions carefully, You are allotted 5 minutes specifically for this
purposea.

Important Instructions:

1. The testis of 3 hours duration,

2 This test paper consists of 90 guestions. Each subject (PCM) has 30 guestions. The
maximurm marks are 300.

3. This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and
Part-C |s Mathematics. Each parl has only two sections: Section-A and Section-B.

4. Section — A ; Attempt all questions.

5. Section — B : Do any 5 guestions oul of 10 Questions.

B Section-A (01 — 20) contains 20 multiple cholce questions which have only one correct
answer. Each question carres +4 marks for correct answer and =1 mark for wrong
answer.

7. Section-B (01 — 10) confains 10 Numerical based questions with answer as numerical

value. Each guestion carries +4 marks for correct answer. There Is no negalive marking,
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PART —A (PHYSICS)
SECTION -A

(One Options Correct Type)

This section contains 20 multiple choice questions. Each guestion has four choices (A), (B), (C) and
(D), out of which ONLY ONE oplion is correct,

Q1.

Q3.

The velocity —displacement graph of a particle is shown inthe v,
figure. The acceleration — displacement graph of the same

particle is representad by - Vi
o ®
g
a a
| &
= A
ey {B} 0 -x
3 8
@ |\ ©
N oz
o] \ =X

Which of the following statements are correct ?

{A) Electric monopoles do not exist whereas magnetic monopoles exist |

{B) Magnetic field lines due lo a solencid at ts ends and outside can not be completely straight
and confined

(C) Magnetic fleld lines are complately confined within a loroid.

(O} Magnetic field lines inside bar magnet are not parallel.

(E) 4 = -1 is the condition for a perfecl diamagnetic material . where § Is lts magnelic
susceptibility,

Choose the correct answer from the options given below :

(A) (C) and (E) only (B) (A) and (B) anly

(€} (B) and (D) only (D) (B) and (C) only

The speed of elecirons in a scanning electron micrascope is 1107 m /s . I protons having the

same speed are used instead of elecirons | then the resolving powsr of scanning praton
microscope will be changed by a factor of

(A) 1837 (B) 1837

I .
(D) —=

V1837 1837

(C)
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Qs.

Qé.

Q7.

Q8.

A proton and an e-particle , having kinefic energy K, and K, respectively , enter into a magnetic
field at right angles. The ratio of the radii of trajectory of proton to that of w-particle is 2 : 1. The
ratio of Ky K. is

(A) L:8 (B) 8:1

(C) 1:4 (D) 4:1

The tme taken for the magnetic energy to reach 25% of its maximum valug . when solenoid of
resistanca R, inductance L is connectad to a battery | is:

(A) ifﬁ{l} (B) i n(10)
(C) Infinite (D) %En{i}

: [
A particle of mass m moves in a circular orblt under the central potential field | V{r'j =——,
r
where C Iz a constant. The correct radius — velocity graph of the parlicle’s motion is |

r r
& &

(A) (B)

(C} (D)

gb—————y O W

For an adiabatic expansion of an ideal gas , the fractional change in its pressure Is equal o |
where v is the ratio of specific heats):

dV v
A — B —
(A) —y v (B) v
©) -y~ (D) -
Yy

Three rays of light , red ( R) , green{ G) and blue | B)
gre incident on the face PO of a right angled prism
FOR as shown in the figure.

The refractive indices of material of the prism for red
, green and biue wavelength are 1.27, 1.42 and
1.49 respectively. The colour of ray(s) emerging out
of the face PR is

(A) red (B) blue and green
(C) green (D) blue
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Q9.

Q10.

Q11.

Q12.

Q1s.

Q14.

Qi1s.

The angutar momentum of a planel of mass M moving around the sun in an elliptical orbit s L.
The magnitude of the areal velocity of the planel is ,

2L L
A) — 5]
HM HEM

47 L
By — D) —
HM ”M

The decay of a prolon lo neulron is

(A) possible only inside the nucleus

(B) not possible bul neutron to proton conversion is possible
{C} not possible as proton mass s less than the neutron mass

(D) always possible as it is associated only with B~ decay

; N . ; T,
The function of fime representing a simpie hammonic motion with tme period of — is:
i@

(A) sin{wi ) +cos{wr) (B) sin” (mwt)

(C) 3cos [%— lmr] (D) cos(en |+cos( 2wt )+ cos( 3w )

If the angular velocity of earth’s spin is increased such that the bodies at the equator start floating
. the duration of the day would be approximately

[Tﬂkﬁ* w=10ms* the radiusof earth, R=6400%10" m, Take ©=3. 14]
(A) 1200 minules (B) does not change
(C) 60 minutes (D) 84 minutes

The correcl relation between o [ ralio of colleclor current lo emilter current ) and [{ ratio of
collecior current to base current ) of a fransistor s :

_ L __B
Wa=1"2 ®) =B
{C]il':L o) p=—2"

] 1+

An ideal gas in a cylinder is separated by a piston in such a way that the entropy of one part is Sy
and that of the other part is S;. Given that 5, > S, If the piston is removed then the total entropy
of the systam will be :

by
A K -8 By =L
(A) 8, =5, { }5.a
(C) 8%, (D) 8+,

An object of mass m, collides with another object of mass m; , which is at rest. After collision the
objects move with equal speeds in the opposite direction. The ratio of the masses my: m; is
(A) 1:1 (B) 3:1

Gy 1:2 (D) 2:1
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Qis,

Qi7.

Q1s.

Q18.

Q20.

In & series LCR circult | the Inductive reactance ( X} is 100 | and the capacitive reactance { Xg)
s 4 £ . The resistance { BR) In the circuit is 6 £2. The power factor of the circuit Is

| V3

(A) 2 (B)

(C) 1 (D) S

2 2

Consider a uniform wire of mass M and length L . It is bent into a semi-circle. Its moment of
inertia about a line perpendicular to the plane of the wire passing through centre is

M 2011
i x’ &) 5’
MI? M
c B]
&) 2r? ) 4ir®

A plane electromagnelic wave propagating along y-direction, can have the following pair of
electnc field (E) and magnebc field (E) components

(A) E,.B, or E, B, (8) E,,B, or E,.B,
(C) ﬂ'ﬂﬂj or BB, (D) £,.8, or E,,B,

A solid eylinder of mass m Is wrapped with an inextensible
light string and |, is placed on a rough inclined plane as shown
in the figure. The frictional foree acting between the cylinder
and the inclined plane is:

[ the coefficient of static friction . is 0.4]

(A)0 (8) E’;ig
(C) 5mg (D) %

Cansider a sample of oxygen behaving like an Ideal gas. At 300K, the ratio of roof mean square
(rms) velocity to the average velocity of gas molecula would be :
( Molecular weight of oxygen is 32 g/mol ; R=8.3 JK mal”)

8 ’3
A B) .[—
A 3 (B) 3

3 i
cy = Dy |22
{ l.,li3 (2) -
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SECTION -B

{Numerical Answer Type}

This section contains 10 guestions. The answer to each question is a NUMERICAL VALUE. For each

guestion, enter the correct numerical value (in decimal notation, truncatedfrounded-off to the second
decimal place).

Q1.

Q3.

Q4.

The typical output characteristics curve for a transistor working in the common —emitter
configuration is shown in the figure.

le §ma)
)
B s la =40un
6 b =30uA
L] ————— g = 2A
2 fa = 100
0 == (V)

The estimated current gain from the figure 15, ....oooociveemnin

A TV transmission tower antenna |s at a height of 20m. Suppose that the receiving antenna is at
(1} ground level

(i a height of Sm

The increase in the antenna range in case ( i) relative to case (i) is n %.

The value of n |, to the nearest integer, is........_........

Consider a 72 cm long wire AB as shown in the figure. The galvanomaeter jockey is placed at P on
AB at a distance x cm from A. The galvanometer shows zero deflection,
120 c G0

7
1
II
v
The value of x , to nearesl integer, i5.........

Consider a water tank as shown in the figure, It's cross-sectional area is 0.4 m®, The tank has
an opening B near the bottom whaose cross- sectional area is 1em?. A load of 24 kg is applied on
the water at the top when the height of the water level is 40 cm above the bottom, the velocity of
water coming out the opening B is v ms™.

The valueof v |, to the nearest integer, is.........ooviienens
| Take value of g to be 10 ms™]
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Q5. Two wires of same length and thickness having specific resistance 6 @ cm and 3 @ cm
respectivaly are connected in parallal. The effective resistivity is p £2 em. The value of p |, to the
nearest integar. is..........c..oo

ae. The radius of a sphere is measured to be { 7.50+0.85) cm. Suppose the percentage error in its
volume is x. The value of x | to the nearesl infeger, iS........cc.cooeen

iy,

Q7. The projectile motion of a particle of mass 5g Is ghown in the RN

figure. The initial velocity of the projectile isS-.E ms " and air A;Su
resistance is assumad to be negligible. The magnitude of A
change in momentum between the points Ato B is

xx10% kg ms™
The value of x , to the nearest integer, is.............

45';_‘
b
B

Qs. A galaxy is maving away from the earth at a speed 286 kms-1. the shif in wavelength of a
redline at 630 nm isxx 10" . The value of x , lo the nearest integer, iS....................

[ Take the value of speed of light ¢, as Ix10' ms’]

Q9.  Aball of mass 4 Ic? , moving with a velocity 10 ms’”', collides with a spring of length 8m and force
constant 100 Nm™'. The length of compressed spring is x m . The value of x | to the nearest
110 = | ———

Q10. An infinite number of point charges, each carrying 1 uC charge , are placed along y-axis at y = 1
m.2m,4m,8m, ...coeeervnenene. The total force ona 1 C point charge | placed al the origin

isxx 10" ¥ Thevalue of x , to the nearest integer, is...................

Terfie— l— =0x 10" Nmm® / l‘_”"ﬂ
drey ]
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PART -B (CHEMISTRY )
SECTION -A

(One Options Correct Type)

This section contains 20 multiple choice questions. Each guestion has four choices (A), (B), (C) and
(D), out of which ONLY ONE oplion is correct,

Q1. Givan below are two statements:

Statement I: Bohr's lheary accounts for the slability and line spectrum of Li” ion.
Statement Il: Bohr's theory was unable o explain the splitting of spectral lines in the
prasence of a magnalic fisld,

In the light of the abave statements, choose the most appropriate answer

from the options given below:

(A) Both statement | and statement Il are true.

(B) Statement | is true but statement Il is false.

{C) Bath statement | and statement Il are false

(D) Statement | is false but statement Il |s true.

Q2. Match List — I with List = II:

List -1 List -1l
{a) Be (i} Treatment of cancer
{b) Mg (i} Extraction of metals
(¢) Ca (iii) Incendiary bombs and signals
{d) Ra (iv) Windows of X-ray fubes

{v) Bearings for motor engines.
Choose the most appropriate answer from the option given below:
(A) (@) (i), (b)-(iv). (c)-(v). (d)-(ii) (B) (a)-{(iv), (b)-(iii). {c)-{1), (d)-{ii)
(C) (i), (b)-(iv), (c)-(ii), (d)-(v) (D) (aliv), (b)), (c)-(i), (di-(i)

Q3.  Given below are two slatemenis:
Statement 1:  C;HsOH and AgCN bath can generale nucleophile.
Statement Il : KCN and AgCN both will generate nitrile nucleophile with all
reaction condilions.
Choose the most appropriate option:
{A) Both staternent | and statement Il are false.
(B) Statement | is false but statement Il is true.
(C) Both statement | and statement Il are true.
(D) Statement | is true but statement Il is false.

4. The oxide that shows magnetic property Is;

(A) SI0 (B) Ma,O
(C) MinsOy4 (D) MgO
Qs. In basic medium H;O0; exhibits which of the following reactions?
(A} Mn™ — Mn**
(B)lz—1

(C) Pb3 — PhS0,

Choose the most appropriate answer from the options given below:
(A} (A}, (C) enly (B} (B) only

(C) {A). (B) only (D) (A) only
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Qe. A hard substance mells al high lemperature and is an insulater in both solid and in melten state.
This solid |s most likely lo be &l an:
(A} lonic solid {B) Metallic solid
{C) Molecular solid (D) Covalent salid

Q7. Given below are two statements:
Statement | ;: Non- bicdegradable wastes are generated by the thermal power plants.
Statement ll: Bio-degradable detergents leads to eutrophication.
In the light of the above statements, choose the most appropriate answear from the options given
below:
(A) Statement | is true but statement Il is false
(B) Both Statement | and Statement Il are false.,
(C) Statement | is false but Statement I is true.
{D) Both Statement | and Statement Il are true.

Qas. In ihE following molecule,

C_C —D-——{ }

."

H
Hybndmatmn m‘ Carbon a, b and ¢ respectively are:
Uk}spa sp’, sp {51593 5D, 5P
(C) sp”. sp, sp” (D) sp”, sp".5p
Q9. Match List — 1 with List— i
List -1 List -1l
(Class of Chemicals) (Exampiea)
fa) Antifertility drug iy Meprobamate
(b) Antibiolic (i} Alitame
(e) Tranquilizer {lil) Morethindrone
(d) Artilicial Swealener {iv) Salvarsan
Choose tha most appropriate match:
(A) (a)-(v), (b)), (e)-(ii), (d)(i) (B) (a)-{iiy, (b)-{iv), (¢)-{i).(d)-(ii)
(C) (a)=(ii), (b)-(iii),(c)-(iv), (d)-(i) (D) (a)=(i), (b)=(iv). (e)=(i), (d)- (i)
Q10. The oxidation states of nitrogen in NO, NOg, N;O and NO, are in the order of;
(A) NO, >=NQy >NO >N,O (B) NO; =NO, =NO =N,0
(C) NO =>NOQ, >N,O =>NO, (0) N;O>NO, >NO >NO,

Q11. The secondary valency and the number of hydrogen bonded water
molecule(s) in CuS0,.5H,0 respectively, are:

(A) B and4 (B)Land 1

(C)5and 1 (D) 6and 5
Qi2. Deficiency of vitamin K causes:

(A) Chellosls (B} Increases in blood dotting time

(C) Decrease in blood clotting time (D) Increase in fragility of RBC's
Q13.  Inthe reaction of hypobromite with amide, the carbonyl carbon [s lost as:

(A) cO? (B) HCO,

(C) CO (D) €O,
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Q4.
NH; MNHz NH; NH2
HNO,, H,S0, NO2
-~ + +
288 K
NO,
NO,
A B G
Consider the given reaction, percentage yield of;
(AJB=C>A (B)C>B=> A
(C) A>C>B (D) C> A>B
Q15.
O
5 dil NaOk- H' , Heat
:—_ llxh : “Y-
Consider the above reaction, the product X" and 'Y’ respectively are:
OH o
/
nz’
0 0
re L
B
(B) | ,
Q o)
i i
c
@ Jwe : 641
0 0
Q16. Malch List = I with List - 11
List -1 List =1l
(a) Mercury (i} Vapour phase refining
(b) Copper (i) Distillation Refining
(e} Silicon (iii) Electrolytic Refining
(d) Mickel {iv) Zone Refining
Choose the most appropriate answer from the oplion given below.
(A) (@)= (i), (b)-iii), (c)-(iv), (d)-{i) (B) (a)-(ii), (B)-(iv), {e)-{iif), (d)-(i)
(C) (a)-(l), (b-(iv), (e)-(il), (d)- (iif) (D) (a)-(ii), (b)-(iif), (c)-{1). (d)k(iv)
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Q17. The first ionization energy of magnesium is smaller as compared lo that of elements X and Y, but
higher than that of Z The elements X, Y and Z, respeclively are:
{A) argon, chlorine and sodium (B} chloring, lithium and sadium
{C) nean, sodium and chlarine (D) argon, lithium and sodium

Q18. Main products formed during a reaction of 1- methoxy naphthalena with hydroiodic acid are:

OH
r
QH
N f\) R
() and CH;OH ) ‘ and CHyl
- S >

Q19. The charges on the colloidal CdS sol and TiOQ; sol are, respectively:
(A) Positive and negative (B) Positive and positive
(C) Negative and posilive (D) Negative and negative

CHZOH (B) ‘ [ and  CHal

Q20. Anorganic compound “A" on treatment with benzene sulphonyl chioride gives compound B. B is
soluble in dil. NaOH solution. Compound A is!

|
CHa
(C) CgHg—N-—{CH31)z (D) CgHs—CH; NH CHj
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SECTION -B

{Numerical Answer Type}

This section contains 10 guestions. The answer to each question is a NUMERICAL VALUE. For each
guestion, enter the correct numerical value (in decimal notation, truncatediroundead-off to the second
decimal place).

Qit.

Qz.

Q4.

as.

Q6.

Qr.

Qs.

A solute A dimerlzes In water. The boiling point of @ 2 molal solution of A is 100.52°C. The
percentage association of A is . (Round off to the nearest integer).
[ Use: K, for water = 0.52 K kg mol ', Balling point of water = 100°C]

The number of species below that have two lone pairs of electrons in their central atom is
. (Round off to the nearest integer).

SFa, BF, \ClFa, AsFj, PCls, BrFs, XeF,, SFy

A xanon compound ‘A’ upon partial hydrolysis gives XeO,F,. The number of lone pair of
eleclrons present in compound A Is . {Round off to the nearest inleger).

In Tollan's tast Tor aldehyde, the overall number of alectron(s) transferred to the Tollen's raagenl
formula [Ag(NHz):]” per aldehyde group to form silver mirror is
(Round off lo the nearest integer).

10.0 mL of Na;C0; solution is titrated against (.2 M HCI solution,

The following litre values were oblained in 5 readings:

48mL 49mL50mL5.0mL and 5.0 mL

Based on these readings, and convention of titfmetric estimation the concentration of Na:C0D;
salution is mill,

(Round off to the nearest integer),

The molar conductivities at infinite dilution of barlum chlaride, sulphuric acid and hydrochlaric
acid are 280, 860 and 426 Scm® mal’ respectively. The malar conductivity at infinite dilution of

barium sulphate |s Sem mol .
{Round off o the nearesl inleger),

A reaction has a half life of 1 min. The time required for 99.9% compietion of the reaction
s min. (Round off to the nearest integer).
[Usein2=089;In 10 = 23]

COOH COOH
|
ey
" FeBr. [~
H Brz—ap |-/w +Hﬂl‘
%%f"{“HEr

Consider the above reaction where 6.1 g of Benzoic acid is used to get 7.8g of m- bromo benzoig
acid. The percentage yield of the product is

(Round off o the nearest integer).

[ Given . Atomic masses : C . 12.0u, H:1.0u, ©:16.0u, Br.80.0 u]
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Q9. The gas phase reaction
2A(g) = Aslg)

AL 400 K has AG” = 25.2 kJmol .

The equilibrium constant Ke for this reaction is %107,
{Round off o the nearesl inleger},

[Use -R=83Jmol "K', In10 = 2.3, logy 2= 0.30, 1atm = 1 bar]
[antilog (-0.3) = 0.501)]

Q10. The solubility of CdSO, In water is 8.0 » 10* mol L', Its solubility in 0.01 M H;SO, solution is
%10 " mal L.
(Round off to the nearest integer},
(Assume that solubility is much less than 0,01 M)
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PART -C (MATHEMATICS )
SECTION -A

(One Options Correct Type)

This section contains 20 multiple choice questions. Each guestion has four choices (A), (B), (C) and
(D), out of which ONLY ONE oplion is correct,

Q1.

Qz.

Q3.

Q4.

@s.

Let the centroid of an equilateral triangie ABC be at the onigin. Let one of the sides of the
equilateral triangle be along lhe straighl line x+ v =3 . IFR and r be the radius of circumeircle and

incircle respectively of AABC | then (R +r)is equal to

(A) 72 (B) 22
© 4 () 32

A pole stands vertically inside a triangular park ABC. Let the angel of elevation of the top of the
pale from each comer of the park be 735 If the radius of the circumecircle of AABC is 2, then the

height of the pole is equal to :

Ay 1
® (B) V3
(C) 2,3 (D) E—f

Define a relation R over a class of n x n real matrices A and B as "ARB iff there exlsts & non-

singular maltrix P such thal PAP ' =B". Then which of the following Is true?
(A) R is reflexive, symmetric but not transitive

(B) R is symmetric, transitive but no reflexive

(C) R Is reflexive, transitive but not symmetric

() R is an equivalence relalion

Consider a hyperbola H: x? ~2y* = 4. Let the tangent at a point F"(-ﬂ-. -.IIIE ] meet the x-axis at O

and |atus rectum at R(x,,y,).x, = 0. Il Fis a focus of H which is nearar to tha point P, then the
area of AQFR s equal to

(A) 446 -1 (B) 4./6
7
C) /6 -1 D) == —2
(C) V& ( JJE
i n-2
Let f:R—{3}—»R~{1) be defined by rng=ﬁ_

Lel g:R—=Rbe given as gl[x]lzh—ﬂ. Then, the sum of all the values of x for which
f1{2}+g'{x‘j=§is equal to :

(A) 2 (B)7
(C)5 (D)3
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Qé.

Qr.

Qs.

Q9.

Q1io.

Q1.

Qiz.

Lel in a series of 2n cbservations, half of them are equal to a and remaining half are equal {o —a.
Also by adding a constant b in each of these observalions, the mean and standard deviation of
new sel become 5 and 20, respectively. Then the value of 2 + b*is equal to

(A) B50 (B) 925

(C) 425 (D) 250

Let dand bare two non-zero vectors perpendicular to each other and [a| - |}5| If |é|:-= E| =lal, then

the angle between the veclors {ﬁ by [Ev: E])and a isequallo:

. 1 1
{A) sin ‘[—J B) sin’ —]
) B (B) 7
AR 1)
(C) cos [—] (D) cas”[—
N3 2 )
If 15sin* @ +10cos* a =6, for some e R, then the value of 27sec® u + 8cosec’s is equal to ;
(A) 500 {B) 350
(C) 400 (D) 250
If P and @ are two statements, then which of the following compound statement is a tautology?
(A) ((P=Q)r~Q)=0Q (8) ((P=Q)~~Q)=(PaQ)
€ ((P=Q)r-Q)=P D) ((P=0Q)r~Q)=~P

Let y=y(x)be the solution of the differential equation gg-—[y+1}({y+ 115‘%—31],1].: <2,
X

with y(2)=0_ Then the value of dy at x = 1is equal lo:

dy
.}‘J" 2
" 28
(A) B) ——=
EE“’+‘|}2 {'I-—e-”]2
5% %
6 —2— (D) —2—
(1+€?) (e +1)

Lel Sy be the sum of first 2n terms of an arithmetic progression. Let S; be the sum of first 4n
terms of the same arithmetic progression. If (S, -5, )is 1000, then the sum of the first 6n terms

of the arithmetic progression Is equal o
(A) 5000 {8) 1000
(C) 7000 (D) 3000
Let f:R —» Rbe a function defined as

[ sin{a + 1) % +sin2x

, fx=0
| 2%
ﬂ:}{} :ill b , ifx=0
1 3
oaxbe ) g
il bx*
If fis.continuous at x =0, then the value of a + bis equal to
(A) -2 (B) -3
B 3
C) — D) —
© -3 ) =3
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Q13.

Q14.

Q15.

Q1e.

Q7.

Q1a.

Let a tangent be drawn to the ellipse ;2—?+ y? =1at {Eﬁmsﬂ-. sinﬂ}vdmre Be {D, %J Then the

value of § such that the sum of intercepts on axes made by this tangent is minimum is equal to ;

b i

A — B) —

( ]6 ( ]4
m n

C) — 0) —

(© 3 (0)

Let the system of linear equalions

dx +hy+2x=0

2x=y4z=0(

pxt+2y+3z=0.u= R

has a non-trivial solution. Then which of the following Is true?
(Alu=6rechR Blp=--=_Gr=R
(C)A=2ZpueR (D) A=3ueR

Let g{x'ﬁ=]f{t]dt, where f is continuous function in [U.S]su_ﬂh that

15f{tj <1for all
- 3

te [ﬂ.1]ﬂnd 0= f{t}ﬁ%furall te (1 3]. The largest possible interval in which gfﬂ}ﬂas is:

(A) [13] ® [; 21]
©| 1%@ ©) [ —g.—ﬂ

aqual to

83 25
(A) 34 (B) )

127 115
© %6 TS

Let a complex number be w =1-+/3. Let another complex number z be such that |zw| = 1and

arg(z)—arg(w)= g . Then the area of the triangle with vertices origin. z and wis equal to !

(A) 4 ®) 5

(C) % (D) 2

The area bounded by the curve 4y™ = x*(4 - x)(x—2)is equal to :
CF ®)

© @
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Q19.

Q20,

Let in a Binomial distribution, consisting of 5 independent trals, probabilives of exactly 1 and 2
successes be 0.4096 and 02048 respectively. Then the probability of getling exactly 3 successes
is equal to

40 80
W 243 ®) 205

32 128
Oy m 128
() 625 ©) 625

Let S;:x* +y* =9 and S, :(x 2}2 t ¥ =1. Then the locus of center of a variable circle S which
touches S, Internally and Sy extarnally always passes through the paints

(A) [;ﬁg] (8) (0.++/3)
(€) (L£2) (D) iz:g]
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SECTION -B

{Numerical Answer Type}

This section contains 10 guestions. The answer to each question is a NUMERICAL VALUE. For each
guestion, enter the correct numerical value (in decimal notation, truncatedirounded-off to the second
decimal place).

Q1.

Q3.

Qs.

0Qe.

ar7.

Qs.

Q1o.

I

Lel "G, denote the binomial coefficient of x' in the expansion of (1+x)". If

il
i{z* +3k)"C, =a.3" +p.2% upe R, then u +fis equal lo......

H=0

2 1|]. Then the value of ne Nfor which

Let | be an identity matrix of order 2x2and P= 5 -3

P" =&l - 8P is equal to......
Let f:R - R satisfy the equation f(x+y)=f(x)f(y)forall x,ye Rand f(x)= 0forany xcR.If

the function [ is differentiable at x=0and {'{0)= 13, then im :{ f{h}~1) is equal to......

Let the mirror image of the point {1,3,a}m'th respect to the plane r'.{;?‘i — i+_!i]—h= Dbe (-3,5.2).
Then, the value of [a+bjis equal to.......

‘1:—1= }r-*-E= Z+50
4

Let P be a plane containing the line gnd parallel to the line

-'-‘—Eé = ?—_32 = z_;i If the point (1--1a) lies on the plane P, then the value of |5ais equal lo....

Let P(x) be a real polynomial of degree 3 which vanishes at x=-3 . Let P(x)have local minima
1

al x = 1, local maxima at x=-1 and _[F’l[x]:lx =18, then the sum of all the cosfficients of the
1

polynomial P({x)is equal to_.....

L]

_q ]
x+1 A 1 x=1,lsequalto......

The term independent of x in the expansion of | " - —= -,1
x?’a—x}3+1 H—K}ZJ
10

It 3 r1(r® + 60"+ 2r + 5)=u(11) , then the value of u is equal to.......

=1

if f(x)and g(x)are two palynomials such that the polynomial P(x) =f(x* |+ x g(x*)is divisible
by x*+x+1, then P(1)isequal to.......

Let y=y(x)be the solution of the differential equation xdy—ydx—,ﬂ x’—y*}dx.xzt with
¥(1)=0. If the area bounded by the line x=1x=e" y=0and y=y(x)is we® +B, then the
value of 10{a +f)is equal to......
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Santosh Academia
Keys to JEE (Main) - 2021

PART - A (PHYSICS)

SECTION -A
A 2. A 3. A 4.
A 6. C . A 8
. B 10. A 11. B C 12,
13. B 14, D 15. B 16.
17. A 18. D 19. D 20.
SECTION -B
1. 200 2. 50 3. 48 4.
5. 4 5. 34 7. 5 8.
2 10. 12
SECTION -A
1. D 2 D D 4,
5 5 6. D 7. D B.
9. B 0. B 1. B 12.
3. A 14. B 15. C 16.
17. A 18. D 19. ¢ 20.
SECTION -B
100 2. 2 3. 1
5. 50 6. 288 7. 10 B.
166 10. 64
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PART —C (MATHEMATICS)

SECTION -A
c c 3. D 4 D
5. C 6. C . € 8. D
9. D 0. A 1. D 2. D
13. A 4. A 15. B 16. A
7. C 8. C 19. C 2. D
SECTION -B
19 2. 8 3. 3 4 1
5. 38 6. 8 7. 210 8. 160
0 10. 4

Hend Office: Somosh University, No 1, Suntosh Nagar, Pratap Vihar, Ghoriabad,
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Santosh Academia
Solutions to JEE (Main) - 2021

PART - A (PHYSICS)

SECTION -A
1.
Equation of curve is )
1+l='1:>'~.-f=—'|rllll—"]J-c+1-.f[I 8]
Yo Xy .
d v v TR T
= =—v=—(ﬁ- [".f:|=—(—“ —[—'1 X+, [ma=|-2L | x——=%
dt Ry I, %y . By Xy X
Concept involved: Graph of kinematics
Topic: Kinematics
Difficulty level: Moderate
Mote: |IT-Jee-2005
Point of Error: Writing Equation of straight line and differentiation
2, Basic Facl
Concept involved: Electric and magnetic field lines
Topic: Magnetics and Magnetic Material
Difficulty level: Moderate
Point of Error: Fact
3. As we know that resolving power | R) of a microscope is given as
2using
= 195 R o B
According to de-Broglie's hypothesis, we can write
i}
S o et (2)
Ty
With the help of equations ( 1) and { 2) , we can write
2 4 R m
~2umvsi® % - Mo 1837 = R, =1837R,
1.224 R, m,
Concept involved: Resolving Power of Microscope
Topic: Optics
Difficulty level: Moderate
Polint of Error: Formula
4, As we know that radius of trajectory is given as
R _N2mK . R'q'B
b ¢ Zm
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K Hiij?ﬂr 2m, R (RI, i g,
e Y g i S V. [ W =i
K 2m, Rig’B* | m {‘ I q,

&

iﬂ ={4}x(:}’x[';j=4;1

=

Concept involved: Motion of charged particle in magnetic Field
Toplc: Magnetics
Difficulty level: Easy

5. As we know (hat the current in L-R - circuil is given as
I k L A E
f=—|1-g" |, where r =-
R I
L’ Ly’ £

EF=—=——+|1-¢ " | = Energy stored in inductor I
2 E.R ]l
W

According to Question, we can write

1fLv Y Ly LY 9 £ 3 g 51
| e [ 1= * | =l T | D=l e T=
4\ 2R* ) 2R 4 2 2

I L
—_— 2 — 2 = =} :
::.-r in(2)=1=rin(2) R”{ )

Concept involved: Energy stored in inductor in L-R - circuit
Topic: EMI

Difficulty level: Moderate

Polint of Error: Formula

; C
6. =mb (r]:— -
r
: dbtl Cm , : , :
KF=~ d' =~ = The force which provides required centripetal force
r r
o Cm == c
roF v

Concept involved: Dynamics of circular motion
Topic: Work ,power and Energy
Difficulty level: Moderate

7. As we know that for adiabatic expansion

PV =C =V ::P

I

P P dpP dv
+ Pyt )= D:E’-z—y Sy

Concept involved: Adiabatic Process
Topic: Heat and Thermodynamics
Difficulty level: Easy

Hend Office: Sontosh University, Mo 1, Suntosh Nagar, Pratap Vihor, Ghozabad,
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10.

11.

12.

For light ray to come out from face PR of prism

: : S
8, »i=0 =sinf, >sinf =—>sinf
L

—= i<
H sin @
Note: If we assume ¢ = 45° = < 1,414, then red
colour light ray will come out from face PR of prism
Concept involved: Total internal refraction
Topic: Optics
Difficulty level: Moderate
Note: [IT-Jee-1989
dA 1 ,dd 1

A= Area swepl = — = 1" — =—[------—m =

P=a "2 a2l w )
Concept involved: Kepler's Second Law
Topic: Gravitation
Difficulty level: Easy

Basic Fact

Concept involved: [i* decay
Topic: Modemn Physics
Difficulty level: Easy

2
(A) 5in(rr);]+cns{rur}= J2sin (rr.!.!'+ E—] = P
o

. 1 1 r o
B) sin’(@wi)==——cos{ 2w ) =>T="—="
{ } 2 2 { ] W
2
(C) 3::05[£—wa J:} T2 T
g 200 @
(D) cos( i)+ cos( 2ot |+ cos( 3wt
2T
Time period of cos(er)=—
L3
: 2
Time period of cos( 2w )= ——
2o
) o
Time period of cos(3wf)=—"—
' 3w
) ) 2
Time period of combinad fupction = —
o

Concept involved: Basic eguation of SHM
Topic: SHM
Difficulty level: Easy

g, =g-—a k= ﬂl:g—m"R::rmi\{%

2 . E|
:-}T=-H-=2R_' 51:2.‘&3,]4}; ﬁ"'ﬂﬂflu_
3] £ ]n
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13.

14.

15.

16.

=T =2x3.14x 80x |05 =83.733 min = 84 min
Concept involved: Variation of g[Circular motion of earth]

Topic: Laws of motion
Difficulty level: Moderate

As we know that for a transistor

P ST A TR W 7 S B
! ;c I, a B B 1+
1 1 1- o
—j-—:—-—l_ _—
g o P -

Concept involved: Translstur
Topic: Semiconductor and devices
Difficulty level: Easy

S= 31 +Sg

Concepl involved: Entropy

Topic: Heat and thermodynamics
Difficulty level: Moderate

- 97,
o o | 8.8

L1

State of motion of bodies I,’: . Stafe of motion of bodies
Just before collision i . b just after collision
With the help of Conservation of linear momentum, we can write
e =(my—m ). (1)
With the help of definition of e, we can write

v lv 2y
=i = A= e 2)
vooou @
Putting the value of e in equation (1), we have
2y \ m, 2+e 2
m—= {m, — i )v = 2m, = em, —em =>—+= =142
© i, e '

From options, only possible answer is B
Concept involved: Collision

Topic: Centre of mass and collision
Difficulty level: Difficult

2= R (X=X, ) = J(6) +(4-10) =6202

Power factor = cos¢ = By W b
“ N2 2

z
Concept involved: Power Factor of LCR-circuit
Topic: Alternating Current
Difficulty level: Easy
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17.

18.

19.

20.

nR=L=R="
T
3 2
l,= MR? =M{£] =
b g

Concept involved: Moment of Inertia
Topic: Rotation
Difficulty level: Moderate

As wa know that direction of propagation of electromagnetic wave is perpendicular to plane
containing mutually perpendicular electric field and magnetic field , so option D will be correct
answer.

Concept involved: Propagation of EMW

Topic: EMW

Difficulty level: Easy

As we know that for rolling without slipping on inclinad plane, the minimum value of coefficient of
static friction will be
_ Jtan@

mmn 3
[+ mR

7

— @l 00 wne® B 1732
ﬂiu — = ] = .

=0.5773
mf-:_’ 2 3 3 3

Since given coefficient of static friction s less than u
and kinetic friction will act

so body will perform rolling with slipping

min *

Fe=pN=pmg cos@ =(l}.-—1}‘.~: mg cos 60" = %
Concept involved: Rolling motion on inclined p;lana

Topic: Rotation
Difficulty level: Difficult

As we know that
\ = —T and V= E
me M ay :ITM
3RT
Ve Y M [3n
v,, [8RT 8
M

Concept involved: Kinetic theory of gases
Topic: Heat and thermodynamics
Difficulty level: Easy
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SECTION -B
f. 2x107°
1 = el — - lﬂﬂ
p 1, 10x]10°
2. ﬂ’,“ = Dislance covered by Iransmilling anlenna + Dislance coverad by receiving antenna

:> l:"'rljnl = JZR-'ﬁln"hMﬂlflm; + 'J“?Rehn-mn-;-

=d, = -Jir 64 107 % 20 + JEX 64 107 % 5= 16000+ 8000 = 24000
When &, .. =0then

d, =2x64x 10 x 20 = 16000 m

. 2000
% increment = ———x
16000

100 = 50

;. 12

= =y =144 =Dy =2 x=E=48um
xr T2—x 3

4, Using Bernoulll's equation at point-1 and peint-2, we can write

i 1

oy ﬁ-—+ gh = 2y Ll + gh, 24}‘%
2 p 2 p S )

F;-f-pgfwﬂ 2
AR At oxl="+-24oul
2 2 p

m e
mE Reference B
level

g"ﬂ

=

S QR

2 peh+

I —_
2 ] 2
Using Continuity equation , we can write
0
Av=av,= ¥ = qu

Putting the value of v, In equation{ 1),we have

"
A PERETE g 2-[:?3“%)
A Ja, 2 A el

PREES
=5 ¥ = [ { F=3.09m/s=3mls

| )
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7.

[xoa 1 1 - 4 using o
\AP| = 2musing = 2x 5x 10 by Saf2x = 5% 10 kgms L{; o,

10.

AV
% error in volume =Tx 100=3—x100=3x

_ %P_.F Pt
5
TR I G S .
R+R, 24 (p_ﬁ}ép__ﬁ,r (2 +2,)
Vaf1 4]
P'—4—H-r5
3
= ﬁ = EE = Relalive errot
¥ .

AL 085 100 =33.999 34
50

r

V2 45" 457 B Lgosd
— Bt A ucosh
LS
W 135 i — (1]
Az=—wdzs—————x630x 107 =6.006x107" =6x 107" m
c 3000 Hi{'}

l;li:r = ~nr1 :>-¥—1J_—I{}x.|’ = ——'?rn
2 1013

{
@ [ 40 9@ ¢ ,

- » l-.l - rz nl |f 12
due’ ey dnegy  dmer

|
=F= 90 l'!'i'i'}—"f'i'i' ............ ﬂ:}f*’Lﬁ 3
e PO T
4]
ped2 A1 560100t 12x 100
4re, | 31

PART -B (CHEMISTRY)
SECTION -A

Bohr's theory accounts for the line spectrum of single electron species but Li° has two

electrons.
Beohr's theory fails to explain splitting of spectral lines in presence of magnetic field
|.&. Zeaman effect
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10

1.

12,

13.

14.

Be is used in X ray tube windows.

Mg is used in Incendiary bombs & signals.

Compounds of Ca l.e CaCQ; is used in extraction of metals like Fe.
Radium (Ra) is used in treatment of cancer in radiotherapy.

Both C;HyOH and AgCN can genarate nucleophile,
K.CHN generate nitrile as nuclecphile while AgCN generate isonitrile as nuclecphile
In nucleophilic substitution reaction.

MmOy is mixed oxide which contains MnQ and Mn:Os, so Mn is in +2 and +3 oxidation state
respectively. Both Mn'® & Mn® has unpaired electrons so MnsOs will show magnetic praperty.
While all other cxides have no unpaired electrons elther on cation or on anion,

In basic medium H;O; can behaves as both oxidizing and reducing agent, so it can oxidize Mn™
to Mn** and reduce I, to 1.

Covalent solids have high melting point due 1o slrong covalenl bonds, also they are
insulator in both solid as well as in motten state.

Mon- biodegradable wastes are generated by thermal power plants which produce fly ash. Bio-
degradable detergenis leads to eutrophication by decreasing oxygen level in water.

Hybridisation of carbon a, b, and ¢ respectively are sp®, sp® and sp”.

Antifertility drug » Morethindrone
Antibiotic — Salvarsan
Tranqguilizer » Meprobamate

Artificlal Sweeatener — Alitame

Oxidation state of N
NG +2
_NG; e
] [ Pl +1
I NO, +5

So . order of oxidation state is
NO; >NO, > NO > N,O

CuS0y, 5H;0 is blue vitrial which is represented as [Cu(H;0)4). H20.50,
Here, secondary valencies are 4 Hz0 and 1H:0 molecule outside coordination
sphere Is involved in hydrogen bonding.

Deficlency of vitamin K causes increase in blood clotting time.

In Hoffmann bromamide reaction, hypobromite ion react wilh amide and in this reaction
carbonyl group is lost as CO3 in form of Na,CO,.

Buring nitration of aniline, meta- nitroaniline is also formed as product due to formation of
NH; group. The percentage of p,m and o product is 51%, 47% and 2% respectively.
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15.

. 0F
o
é ' /LL\;
+ OH

Enolate ion
C:D:* . 0) O o

s

|

H', A
-H,0

Major Product

16. Mercury has low boiling point o is refined by distillation method.
Copper refining is done through electrolytic refining.
Silicon 1s refined by zone rafining method,
Nickel is refined by vapour phasa refining.

17. First ionization enthaly of Mg is smaller than Ar and Cl but higher than Na.

18.
OCH3 OH

N, H TR

[ 17— 1 ]
X NF AN
1- methoxy naphthalene

19. Metal sulphide sols-are negatively chrarged while metal oxide sols are positively charged sols, So,
CdS is negative while TiO; is positively charged sol.
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20. Only 1" amine react with benzene sulphonyl chloride to give a compound which is soluble in
alkali.
HN— CH—C{;HE
S03CI D—E—G EH3
CeHs— ff':H NHz + @ @
dil
NaCH
&=
Ma N—CH—CEHE
0—=5—0 CHj3

Soluble in NaCH

SECTION -B

1. m=2 molal
AT =100.52 - 100
=052°C
Using, AT, = iKym
052=ix052x 2
| =0.5
MNow using,
_ 1
1-1in
Whare , n=2 (dimerisation)
1-0.5 1
1-0.5
So, percentage association = 100%

o=

2. CIF; and XeF, have two lone pairs of electrons on central atom.

3. Fartial hydrolysis of XeFs gives XeOiF;,
HeFs +2H,0 —» ¥eOsF; + 4HF
Compound A is XeF;, so number of lone pair on Xe is 1
4, In Tollen's test for aldehyde, aldehyde |s oxidized to carboxylic acld salt as,
R-CHO+H,0 ——R-COOD +3H" +2e”
So; 2e  are transfarred par aldhyde group.

5. III'IFNEE-GD:{ = 1{) l“I"IL
Volume of HCI used will be 5 mL (average of lilre values)
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Meq of HCl = meq of Na;CO;

(M 2 n=factor = Vges = (M = n-factor = Vineceon
02x1x5=M= 2«10

M= 0.05 M

M= 50 mM

6. hpsy, =280 Sem®mol”
s, =B60 Scm®mol ™’
M =426 Scm’mol

;*-;.asai = ;";nﬁ, * -}wljl;_st_r,| =20
=280+ 860 - 2= 426
= 280 Sem” mol

7. Half life, t,,,= 1min

Let, time of 99.9% completion of reaction ba'l’ min
Lel the reaction is of first order

2303, [R],
el okt
t l:""gllil [R]
[R]=0.001 [R],
0.3‘33 _ -2'%G3|ﬂ-gm1ﬂ1

K

0693
t =9.98 min
Mearest integer is 10.

B. Moles of benzoic acid =

Theoretical moles of m- bromabenzoic acid = 0.05

Observed moles of m- bromobenzoic acid = ﬂ

200
=0.039
_ 0039
% yield 0.05 » 100

=78%

8. AGY =+ 25.2 kJ [ mol
Using AG" = - 2.3 RT log K
252 10 =—-2.3x 8.3 » 400 log K,
-3.3=log K,
.1
—=ln
2x10° 0 K
. 1 ai
P 2x107
Using; Kz = Kg (RT)

1 4
ST R Kc(ﬂ.l}ﬂﬂr 400)

log
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Ke =18.6x% 107
K, =166x10*

10. Solubility of CdS0y is water ; 5= 8x10'M
Using K, = 8?
K, =B4x 107
Now,
CdS0, = cd* + 802
'S,'M . .
- 'S'M 'S, +0.01'M
H,S0, = 2H' + 807
0.01M
Using. K,, =[Cd™* |[80} |
64x107" =8,(S,+0.01)
S, << 0.01
So, 5, = 84x 1050,

PART —-C (MATHEMATICS)

SECTION -A
0+0-3| 3 /e
1. r= ] = y
‘Mllr-E \'I'E JI.-"!IJ " \‘,‘_H.-tynl
. E - N _Ir" T "‘\_\
again - =sin30" - 15 0 N
R=2r £ =

R+r= 3r=9,r;,§

h p
2, 5= tan’t; = J3.
= h=243
3. PAP =B F Is non singular

now PAP ' =AIlf P=|

. we can say ARA. = Reflexive
PAP' =B

v P'PAP'P=P'BP
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= A=P'BP

Now PAP”

= PP'BPP' =B

. ARB = BRA

2 Ris symmetric

ARB = PAP ' =B -{1)
BRC=PBP'=C  -(Il)
=P(PAP)P" =C

=(PH)A(P?) =C

= ARC,
o R s transitive.
. R is an equivalence Relation .
-5 ~
4, — =1 Pl
4 2 N j}f/ (45
g fry2 238 \ ) A
4 2 j/"q E
F(ve.0) 7
o
Equation of tangent at Pis x— % =1

. Ieuts x axis at Q(1,0)

latus rectum at B, x = +/6 cuts the tangent at,
_-':--J-—@=1
2
2(6 1)
F__H_-.?E—'
Areaof AQFR =1 ({E-1)[ ¥
2 V6
2?—24521_2
Jo6 B
5. f[x}=i;:;x=ﬁ3_ g(x)=2x-3
y:ﬂ- y=2K-3
x—3
y-2 .4 y+3 1
e I e R
=2 s (¥) =x="5—=g"(y)

(=
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-2 x+3 13
— — =
¥=1 2 2
= x'_5x+6=0=2x=273

- sum of possible values ofl % 15 5

na-na _

2n
) 1 n o 2].153
Varance = — % x *-¥' =" =4t
2n E. ' 2n

6. Mean = X = 0

IT b added to all of salvation then
mean=0+b=b=5
(S.0.f =a®=(20)F

a° +b? = 400+25 = 425

|6 =|a+b[ +|axb| +2(a+b)(axB)
= |a["+|b[ +|af

=2)af'+|af =3

L G6=4/3.

Again €.a=|a[" +(daxb)a

—440=1

. angle between C&3

c.a
cast = =

€3]

= E:GDﬁ‘[‘} 3J

5 bl

8. 155in*u+10cos*a =6, ue R
— 15tan*a + 10 =6sec’ u = ﬂ{‘1-+ tan® o ]2
=6(1+2tan’a « tan*« )
= Gtan*u —-12tan’a +4 =0
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Branch Office: J=10. Aniliet Aveade. RDC Ghxeinbad
Phone No. 931 1441940, 9311442359




JEE-MAIN-2021 (18th March-Second Shift) - PCM - 35

= (3tana-2)' =0
—tanta = % =+ sin? 11=§, cos’a = }é
s 27sectn + Boostu = 2?{?&}: +E[§a’é)a

=125+125= 250

Q -0 (P=0Qjr-0 ~P {{P:}Q}A-Q}:‘---E

m T o= -
m o= m = O
4 m 4 m
- T ™

-4 =+ m m
- = =4 =

1 1 dy dt
=t_:l == z—=_
y+1 (y<1f dx dx

l:.r
| :,_‘.’l_ t=—e 2
dx

Lat

solution

IF.=e L g T

e &

v
y(2)=0=e® =c-2=c=2+8"

ed};
¥+

=—X+C

=2+ei-_x

2

:".='11_->1.r+'l=_lIa 5

+8
(=

Ldy e
dx {1+Ez}2.

1. S, =n[a+(2n—1)d] -

s, =2n[a+(4n—1)d].....{0)
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S, -8, =2n[a+(4n—1)d|-n|a+(2n—1)d|
=n[a+(8n-1)d|=1000
Se, = 3n|a+(6n—1)d]| = 3000

12. LHL atx=0

el ol (25

0 r[m i 2%
2
a+3
= =b= a-2b+3=0 -{1)
RHL atx=0
dx*—bx —«f_
2 bt
lim L b
Wl bx%l:,h‘_hb}‘E +M|I'Ei|
1
= [l ~——— =
N s
= I:I;1
2

= a=2b=3==2

9 ;
sz B
a+h E+2- _;’é

a
13.  Equation of tangent to -%4. y' =1 at (343 coss. sino)

|

- X sasns i Sinf = 1 De [n,

33

. sum of intercepts on coordinate axes

K| A

z = 3f3sech + cosechd

dz
% E =33 sect tant— cosect oot

far z min : :—:_ 0 = 3/3seclitand = cosech cold

::Llan’lil=i:a~':am£]-=i

33 va

ire
i
oA
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o>% % g86< <0
8 da

BE

n
6

Z in minimum for 0 = g

14. System of equation has not trivial solufions

4 K 2
sd= |2 =1 1 =0
o2 3

R, - 2R,

0 A+2 0
=(2 -1 1| =0
w2 3

= (h+2)n—-6]-0
. p=8 & LeR

15. <i(t)=1 wite [0,1]

1
3
0sf()s )5 wie(13]

g(3) = [ F(t)dt+ [1(t)dt. -(1)

Now ﬁj:f[t}dl <1 -(2)

L | ==

& 0(3-1)<[f(t)< %(3—1}

=0< [ I{tjdt<1 -(3)
(2) +(3)

1 .3
:}EEJD fl)dt<2

=g(3le [jfa Eﬂ
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16. |ﬁ|=a|c—A|=?|Ei=-m p
a=8 b=7 ¢=10 w/

_A9+100-64 17 /

s 2(7)(10) 28 £

Projection of AB along AC = ABoos A

17. w=1-+3i, z is such that | ziw| =1 2

Jrﬂ|=2 =|z||o|=1 \

=lzl=5 L

O Sw
o
Area of Regard tnangle
14
='2‘J‘J‘|13|=}£
18. dy* =x*{4-x)(x-2)=20 A
:’JIE[E 4] Z e

y_i%iﬂm

A= ;_-j:xd 4-x)(x—2)dx
BN
_%I:(x_3+3j,}1_[x=31’ dx.

= [h -3 (x=3 e 2 [ - (x5 ox.

put x—3=sing

= d% = cos8de

1% . 2 35 2
A=— sinflcos® i ol + — cos“fdd
2LH ELH

_0e 3%
_ﬂ+EjEI (t+cos28)do

" =E[B " sindd
2 2
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an
=

. Required total area = 2A = 3—;

19. p = probability of getting success in a single trial
q = prabability of getting failure in a single trial

p+g=1
given *C,p'q' = 0.4096 - (I
&°C,p"q° =0.2048 -

*C,pq" 04096 _
C,p°q  0.2048

g S, "y
:}5_4$p_§ q__.l"g
1 1G
 plr=3=8c,pP ¢ =105—x—
F'( } }pq’ 125" 25
_82
B25

20. Let centre of Vanable circle |s at C(hk)& radius=r

Ce,=3-r
Ce,=1+r
Ceg,+Cec,=4 constant.

o Leocus of Cis an ellipse.
,[‘{h—z}‘mﬂ: 4 _Jh* 4 k? s

Or, paint [2, + g] salisfying the expression
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SECTION -B
k. - L[] 10
1. Y (2*+3k) "C, =43 "G, +3) k "C, n=10{assumption).
k=0 =) k=0 :
= 10 10 3
=§2%53% kx—"C.
ma K

=424 30%2°
221ﬂ!.4+15]:153-&2m:u w g .|.F:|h2-‘“'
Compaining « =0 p=19
Sa+fp=18

rz 1]

2. =|
F 15 -3|J

. Its characteristic equlion
F;’“ _:;.%=D =1 +h=-1=0

Fl=|-P = 1)
PP =P-P* =P~(1-P)=2P-I
P'=2P? _pP=2(|-P)-P=2-3P
P* =2P-3P* = 2P -3[|-P)=5P-3|
P® =5P* 3P =5(I-P}-3P=51-BP

M=8

3 fl4y)=T(x)f(y)
= f{x) =A%
f'{x)=4" tna
&F(0)=tni=3 & L=¢"
o Hix)=e™

A
- lim [E '1}: 3=3
=0 3x

4. P(13.a) Plane 2x-y+z-b=0 —— - (1)

Q(-352)

PG is collinear with 21— j+k

-4 2 2-a
e et e =4
& 5 : = a
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Mid point of P and Q is M[—1.4,3] lies on
(Il = -2-443-b=0
= b=-3

5. Equation of plana Is
a(x—1)+b(y+6)+c(z+5)=0

Soda-3b+7c =0 (1)
& Ja+4b+2c=0 (2)
] b ¢

~ T3 13 25

. plane —34(x—-1)+13(y+6)+25(z+5)=0
Now (1-1, «) lies on it

5 B5+25(a+5)=0

254 =—5(25+13)

By =-38
|96 | =38

6. P'(x)=a(x-1)(x+1}=a(x* -1)
L P(x)= a[%ﬂl—x]+-b
P(-3)=0
—=0=a(-92+3)+b
=b=6a

['P(x)dx =18

- | !
= I1[a[x——HJ+bﬂdx=1E
3 |
=Zb=18 =b=19
T 4
L a=9%
1 3
. Plx)==x*-=x1+9
(x)=5%" -3

2o Sum of all coefficients
1 3

=E_E+E=B
| 1
2 .
L A ()
r (JE+1)-|W
—._'5[{..'4 3+1)—"‘—J}—(—“J
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~ . il
:Ix}! +1=X }E‘I

i . w1 e
general term =" C,x ? xx?=""C x ®
For independent of 20 0=r=4

coefficent =" C, = 210

w o,
8. Zr1[r3+ﬁr2+2r+5]
r=1 4

(r+0){r+2)(r+3)=r+6r2 4117 +6

= 3 rr[{r-+ 1)(r+2)(r+3)-9r 1]
r=1

—f{r +3)-9rl{r+1-1)—r!
r=1

10
=3 (r+3)-9(r+ 1)l 4 9r1—rl
1

—EHF+ 3)l-rl |- aium 1)brl]

=1
=(114 120 131- 1= 21- 31) - 9( 1 11-11)
=131 1204131 91 91111 4 B!
— 1341214111 -9 (1))
=131 +4(111) = 111(12% 13+ 4) = 160(11])

9. P{x]=f|[x":]+xg{x"} =)
X* x4 1= (x—w)(x~w?) isfactor of (1)
© Plw)=Ff(1)+wg(1)=0 -(2)
P(w?)=1(1)+w’g(1)=0 -{3)
(2w —(3)
f(1)w—1(1)=0& f{1)(w-1)=0
= f(1)=0
Again (2)+ (3]
&H{1}—g{1}=ﬂ_ﬁg|{1}=2f{1]
o P{1)=f(1)+g(1)=3f(1)=3x0=0
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10.

xdy —ydx=Jx" -y x=1. '

:&]’ﬂ}ru] _Iﬁ:»aiﬂ'1 Y/ ) =inx +¢ .0
R % £ K o
1(?’)] e
i
Sin'(0)=0+c=c=0
y=xsin{ fnx}
x=1 y=0
x=e" y=0
Required area A = ]T xsin( énx)dx.
Let I|1x:t=.--1-dx=d'r_
X
x | 1 | @
Lt | o | n

e”(2sint-cost) |"  e™(1+1) 26"

=ge® +f
5 I, 5 g — ot

A= [I:E“slnt di={

2
La=—=Fk=0
i 5'

Lo 10(a W) = 1{][-§ ' U\l'z 4
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