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CHEMISTRY

SECTION-1
(SINGLE CORRECT CHOICE TYPE )

Section-I (Single Correct Answer Type, Total Marks: 24) contains 8 multiple choice questions. Each question has four choices (A), (B),
(C) and (D) out of which ONLY ONE is correct.

CH, "
¢} V4 H30 . .
—— A(major product), Ais

1. CHs
HO OH OH CH,
A) B) C) D)
CHj CH, CHg
OH OH CHg OH

2. The reaction between diene and dienophile, (Diels Alder reaction) which occurs
at a faster rate in comparison to others is

- QG-
A) B) o

+ I & ,
— A
o + Tetracyano-ethene ————
\
C) D) cmo

FlIITJEE FARIDABAD




The Hinsberg test of a CgH14N,compound produces a solid that is insoluble in

10% agq. NaOH . This solid derivative dissolves in 10% aq. sulfuric acid. Which
of the following would best fit these facts

A) NHCH2CH2CHoN(CH3)» B) (CH3)2 NCH,CH>NHCH3

C) NH2CH>C(CH3)2CHoNH5 D) (CH3)2NCHN(CH3)»

For the gaseous reversible conversion of ethylene to ethane at 25°C In K is
found to be 17.85. Standard Gibb’s free energy change in kJ mol™will be

A) —0.436 B) -3.71 C) —-19.2 D) —44.2

A compound A;B,, dissociates as A;B, = 2AB +A  +2B, With degree of

dissociation o ,which is negligible in comparison to unity. Expression of ain
terms of K, and total pressure P is

16K,
p#

K
A) g 16;4 B) }

K K
C) sp—j’ D) 3P—3F’
In Na,O structure,

A) Cations from CCP and anions occupy octahedral voids

B) Anions from CCP and cations occupy tetrahedral voids

C) Cations from CCP and anions occupy tetrahedral voids

D) anions form CCP and cations occupy octahedral voids.
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Which of the following statements is correct for the species H;,H,,He; and He,?
A) He; is more stable than H;
B) Bond dissociation energy of H;is more than Bond dissociation energy of He;
C) Since bond order of He; and H;are equal both will have equal bond
dissociation energies
D) Bond length of H;is less than bond length of H,
Which of the following order is incorrect for the indicated property?
A) NaF > KF > RbF > CsF (melting point)
B) BeO < MgO (basic strength)
C) so, >Se0, > TeO, ( acidic strength)
D) Mg(OH), > Ca(OH), > Ba(OH), ( solubility)

SECTION-2

(MORE THAN ONE TYPE)

Section - Il contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of which ONE or MORE may
be correct.

9.

The incorrect order of reactivity of the following compounds towards
SMreaction is

Br CUH, - Br H.C Br
00
1) ™~ () 3) ™ (4) CH,=CH-Br
A)2>4>3>1 B)3>1>2>4
C)4>2>1>3 D)2>1>3>4
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10

11.

12.

In a Daniel Cell, the EMF of the cell can be increased by

+

A) increasing the concentration of zn®" ions
B) increasing the concentration of cu®
C) decreasing the concentration of cu®*

+

D) decreasing the concentration of zn** ions

Which of the following are dissimilarities between HaP«Or andH,P,0:

A) Oxidation state of phosphorous

B) Number of P — O — P linkage

C) Basicity

D) Total number of atoms directly bonded to each phosphorous atom

Step(s) which is/are involved in the extraction of metal from zinc blende is/are:
A) froth floatation B) roasting

C) magnetic separation D) carbon reduction
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SECTION-3
[INTEGER TYPE]

Section-lll contains 6 questions. The answer to each of the questions is a single-digit integer, ranging from 0 to 9.

1. The number of compounds which usually do not undergo Cannizaro’s reaction
IS:
H,;C

H Ph Ph
y y ’ CH, / \ H H Ph Ph
o 8 e 9 3
2. Find the number of monobromo derivatives in the given reaction (including
stereo isomers).

NBS/ hv
cCl,

>

3. 29.2% (w/W) HCI stock solution has a density of 1.25 g mL™. The molecular
weight of HCI is 36.5 g mol™. The volume (mL) of stock solution required to
prepare a 200 mL solution of 0.4 M HCl is:

th
4. A weak base BOH(K,=10") is titrated with a strong acid, HCI. At % of the

equivalence point, p" of the solution is9-log(3), then ‘n”is___
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5. Among the sulphides, HgS, SnS, CdS, sns,, Bi,S,,As,S,,CuS, As,S,, PbS,Sb,S, and
Sh,S, , the number of sulphides which are insoluble in Yellow ammonium
sulphide(YAS) is:

6.  Number of geometrical isomers for the complex [cucl,Br, ] is:

SECTION-4
[Matrix Matching Type]

Section-IV contains 2 questions. Each question has four statements (A, B, C and D) given in Column | and five statements (p, q, I, S
and t) in Column Il. Any given statement in Column | can have correct matching with ONE or MORE statement(s) given in Column |1,

1. Matching type question (where a is the unit cell edge length parameter)

Column | Column 11
A) ZnS crystal P) F.C.C.
B) CaF, crystal Q) H.CP

C) NaCl crystal J3a

R) Distance between closest particles is e

D) Diamond crystal S) Only one type of voids are occupied
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2.

Match the ores of Column-1 with their composition in Column-II

COLUMN -1
(Ore)
A) Chalcopyrite
B) Cuprite
C) Atacamite

D) Malachite

COLUMN - 11
(Composition)
P) cu,0
Q) Cu,(OH),CI
R) Cu,(0OH),CO,

S) CuFeS,
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PHYSICS Max.Marks:80

SECTION-1
(SINGLE CORRECT CHOICE TYPE )

Section-I contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

The dimensions of P, Q and R in this expression for energy E,

E=[PM]+[QM7LT? |+[RMLT ™|, are

A) [LTH][meL] [T B) [T [ML][LT]

C) [ML][LT] LT D) [LT2|[LT][M]

Two conducting plane loops P and Q are shaped in the form as shown in figure

with radii r, =20cmandr, =10cm.. The loops are placed perpendicular to a time
varying magnetic field B=(20+10t)wbm™. The maximum charge on each

capacitor (in micro coulomb) is

X X X X X X X X X X X X X X X X X X

X X X X X

>
X X XfJ X XyIX X X X
1
P
X X X X X X XJ X\ X X X X X
1OuF TouF
X X X X X X X X X X X X X X
X X X X X X X X X X X X X X X

A) 47 B) 5.2 C) 6.7 D) 7.8
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A capacitor circuit is shown in the figure. Initially switch is open. Find the

charges flown through switch when it is closed.

2uF 4pF
] 1 | 1
soov | 1 ) 1
L £
auF BuF
A) 2.0uc B) 3.0uc C) 4.0uc D) 5.0uc
A lens held directly above a coin placed on a table forms an image of the coin.
After the lens is moved vertically a distance equal to it’s focal length, it forms
another image of the coin equal in size to the previous image. If diameter of the
coin is 2.0 cm, what is the diameter of the image in first position of lens?
A) 3.0cm B) 4.0 cm C)5.0cm D) 6.0 cm

A metal plate when exposed to light of wavelength . photoelectrons are ejected.

When a retarding electric field of intensity E is applied, non of the
photoelectrons can move away from the plate farther than a distance d. Which of

the following is a correct expression for the threshold wavelength 2,

h h h 1 eEd)™
A) M - B) Ay :k_ﬁ C) A SN D) Ain Z(_—e—j

eEd 2Ed A hc
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A moving neutron collides with another singly ionized helium atom in ground
state at rest. What is the minimum speed of moving neutron for collision to be
perfectly inelastic?

A) 250x10*m/sec B) 4.25x10°m/sec C) 6.25x10°m/sec D) 9.89x10* m/sec

At present natural uranium contains 99.28% of uranium — 238 and 0.72% of
uranium-235. The half life of uranium-238 and uranium-235 are, 4.56x10° years
and 0.71x10°years respectively. Assuming concentrations of each of these
uranium isotopes were identical at the time of birth of the earth, find the

approximate age of the earth (Take In(137.9) = 4.93)

A) 5.98x10° years B) 3.98x10°years C) 7.98x10° years D) 4.35x10° years

You are fishing from a dock and you see a fish in the water. For this purpose,
you can use either a bow and arrow, or a laser gun. Which of the following
strategy you must follow

A) Aim the arrow below the fish and laser gun above the fish

B) Aim the arrow above fish and laser gun below fish

C) Aim the arrow below the fish and the laser gun exactly at the fish

D) Aim the arrow exactly at the fish and laser gun below the fish
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SECTION-2
(MORE THAN ONE TYPE)

Section - Il contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of which ONE or MORE may
be correct.

9.

10.

A capillary tube of radius ‘r’ is mounted vertically with it’s bottom end inside
water. The surface tension of water is ¢ and its density is p. Inside the capillary
tube water rises upto a height h. Then

A) The potential energy of the liquid column is %nrzthg

2
B) The work done by the surface tension of water is 4”;’
p

C) The work done by gravity is 2“;’2
P

D) The quantity of heat energy liberated is 2”;’2
p

The temperature of an isotropic cubical solid of length L, density p and co-

efficient of linear expansion « per Kelvin is heated to 20°c. Then at this
temperature to a good approximation.

A) Length of cubical solid is L(1+20«)
B) total surface area is L*(1+40 «)
C) Density of cubical solid is p(1+60 «)

D) Density of cubical solid is p(1-60 o)
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11.

12.

In the given circuit the A.C source has w=100rads™. Considering the inductor

and capacitor to be ideal, the correct choice(s) is or are

100uF
' 1000

|
I
0.5H
I i

50Q

)

Ny

20V

A) The current through the circuit 1 is 0.3 A
B) The current through the circuit I is 0.3v2A
C) The voltage across 100Q resistor is 1072V
D) The voltage across 50Q resistor is 10V
In the circuit shown the switch S is closed at t = O and jandi, are the
Instantaneous currents. Then choose correct statement(s)

L I R
B, - TN )1

C
|
I

Y_.
N
Py

—"
I :
A) iismaximum at t=c, and i, IS maximumatt=_0
B)iatt=0isequalto i, at t=w

C) i,andi, are equal only at one instant 0<t<w

D) i,andi, will never be equal
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SECTION-3
[INTEGER TYPE]

Section-lll contains 6 questions. The answer to each of the questions is a single-digit integer, ranging from 0 to 9.

1. The upper end of the thread of a simple pendulum is fixed to a vertical z axis
and set in motion such that the pendulum bob moves along a horizontal circular
path of radius 1m, parallel to xy plane, 5m above the origin. The bob has a speed
of 3m / sec. The string breaks when the bob is vertically above the x axis and
lands on the x-y plane. Find the magnitude of ‘y’ co-ordinate in meteres of the

landing point (g zlom/secz)
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A particle is travelling with uniform acceleration g. If p, g and r are the distances
travelled by the body during x™, y" and z seconds of it’s motion respectively
then value of p(y-z)+q(z-x)+r(x-y) is__

A light string of length 2.5m attached to a nail driven on the surface of a fixed

cylinder A of radius gm. The cylinder is fixed near earth surface with it’s axis in
horizontal position. The nail is at same horizontal level as center of cylinder. A
small ball B of mass 50 gm is attached to the other end of the thread. What

minimum horizontal velocity (in m/sec) must be imparted to the ball towards so

that the string will remain taut during the ball is at its highest altitude. (Take

(5

g=10m/sec’and =*=10)
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4, A closed tube of length 3m completely filled with water has a small air bubble
trapped in it. When tube is held at angle 60° with vertical and rotated at constant

angular velocity %rad/s about the vertical axis passing through it’s lower end,

the bubble settle down at a distance x metres from it’s lower end. Find the value
of X. (Take g=10m/sec’* and = =10)

5. One mole of an ideal monoatomic gas undergoes a process A — B shown by a

straight line in P — V indicator diagram
PinPa

A
PO N,

N\,
N

» \/inm?®

0

The volume of the gas when the process turns from an endothermic to

exothermic one is gvo. Find ‘x’
X
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In free space two particles of equal unknown masses and known charge +qand—q
are simultaneously projected with equal speeds ‘u’ in opposite directions
perpendicular to line joining them. Their initial separation is r,. During the

subsequent motion, the minimum speed is observed to be % If the masses of the

-

particles is given by m=—%__ then find x.
TEy XRpu~
u

L
LL 5 A

SECTION-4

[Matrix Matching Type]
Section-IV contains 2 questions. Each question has four statements (A, B, C and D) given in Column | and five statements (p, q,r, s
and t] in Celumn Il. Any given statement in Celumn | can have corred matching with ONE or MORE statement{s) given in Celumn Il

You are given many resistors, capacitors and inductors. These are connected to a
variable D.C voltage source (the first two circuits) or an A.C. voltage source of
50 HZ frequency (the next three circuits) in different ways in Column II. When a
current I (steady state for D.C and r.m.s for A.C) flows through the circuits, the
corresponding voltages v,andV, (indicated in circuits) are related as shown in
column I. Match the two




A)

B)

C)

D)

Column |
10,V Is proportional to |

1£0,V, >V,

1 =0,V,Is proportional to |

P)

Q)

R)

S)

D

Column 11
-— V> «—\V—>
6mH 3uF

11
\%
-— V> «—\V—>
I
6mH 2Q
11
\%
-— V> «—\V—>
TEIR
6mH 2Q
~
\J
\%
-— V> «—\V—>
6mH | |
3uF
)
\/
\%
-— V> «—\V—>
| |
11
()
\/
\%
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See the diagrams carefully in Column I and match each with the obeying
relation(s) in Column II. The string 1s massless and pulley 1s frictionless in each

case. Here a=%. m = mass of block, T = tension in the given string

a,.., =acceleration of given pulley in each case, acceleration due to gravity is g,

T, = Force on fixed support.

Column 1 Column 11
P) ap,q <a

pulley sa

A) T
B) i Q) a




C) w

D)

R) T>mg

) T, >—mg

T) T <§mg

FIITJEE FARIDABAD




MATHS

SECTION-1
(SINGLE CORRECT CHOICE TYPE )

Section-I contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

1. If 4a+5b+9c=0 then (EXB)X[(EXB)X(EXE)} is equal to
A) X(B.(Exa)),keR B) 0
C) x(E.(ExB)),xeR D) None

S S S
_|x—4|+1 [x+8/+1

2. Absolute maximum value of the function f (x)
3 5 13 14
A) 3 B) S C) o D)5
3. Let f(x) be a monotonic polynomial of 2m-1 degree where meN, then the
equation f (x)+f(3x)+....+f((2m-1)x)=2m-1 has
A) At least one real root B) (2m-1)real roots

C) Exactly one real root D) None of these
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Avrea of the region bounded by the curves|y|=e ™ —%and |X|;|y| +||X|;|y|| ~2is

A) 16-In4 B) 14-In4 C) 16+In4 D) 14+In4
The ratio of the area enclosed by the locus of mid-point of PS and area of the

ellipse where P is any point on the ellipse and S is the focus of the ellipse, is

1 1 1 1

Number of ordered triplets (p,q,r) where 1<p,q,r<10. Such that 2° +3 +5' is a
multiple of 4 is (p,q,reN)

A) 1000 B) 500 C) 250 D) 125

The coefficient of x®in the expansion of (x* -x-2)’ is

A) - 83 B) - 82 C) - 86 D) - 81
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8. If0<a<[3<y<g’then sina +8INP+sINY jieq hetween

COS 0t +COS P+ COS Y
A) sinoandsiny B) tancandtany
C) cosoand cosy D) cota.andcoty
SECTION-2

(MORE THAN ONE TYPE)
Section - Il contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) out of which ONE or MORE may
be correct.

9.  Three parallel chords of a circle having lengths 2, 3, 4 units, subtend angles

a,B,y respectively at the center, then

17 7 17
A) coso= > B) coso = C) cosﬁ_g D) a+p=y

10. If the roots of the equation x?+ax+b=0 are ¢ and d then the roots of the equation

x?+(2c+a)x+c*+ac+b=0 are

A)c B) 2¢ C)d-c D)0
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11. If the equation x°®-10ax*+b*x+c® =0 has three equal roots, then

A) 2b%-10a%b% +¢® =0 B) 6a°+c®=0
C) 2¢®-10a%0? +b*c® =0 D) b*=15a"
12.  Let s(n) denotes the number of ordered pairs satisfying 111 where
X y n

n>1 x,y,neN. Then
A) s(6)=9 B) s(5)=3 C) s(3)=5 D) s(7)=3

SECTION-3
[INTEGER TYPE]

Section-lll contains 6 questions. The answer to each of the questions is a single-digit integer, ranging from O to 9.

1. Let f(x)=(x+1)(x+2)(x+3)(x+4)+5 Where x <[-6,6]. If the range of the function

is [a,b] where a,be N, then the value of % is....

2. Let f(x)=a;sinx+a,sin2X+....+a,sinnx, where a, cR ,and neN.If

[f (x)|<[sinx|,¥x <R, then maximum value of |a; +2a, +....+na,|is.....
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If o Is the imaginary cube roots of unity, then no. of pairs of integers (a,b) such
that Jaw+b|=1 is.

If 1 lies between the roots of the equation p*>-mp+1=0 and [x] denotes the

greatest integer function then the value of Hﬂ} } IS.....

|x|2 +16

Given A=2i+3j+6k,B=i+j-2kandC=i+2j+k. If

KX(KX(Kxé)).E‘ —abc, a,b,c are

digits from 1 to 9 then a+b-c equals.....

Suppose that u, v, w, t are complex numbers for which

<u4+v4+w4+t4)2_

8

U+v+w+t=0=u?+v?+w?+t?then ———
@ v w4t
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SECTION-4
[Matrix Matching Type]

Section-IV contains 2 questions. Each question has four statements (A, B, C and D) given in Column | and five statements (p, g, I, s
and t) in Column Il. Any given statement in Column | can have correct matching with ONE or MORE statement(s) given in Column |1,

1.  Match the following

A)

B)

C)

D)

Column |
f:R—)[Tr/4,7t) and P)
f(x)=cot‘1(2x—x2—2) then f(x) is
f:R—>R and f(x)=e*sinbx,, where Q)
a,beR* then f(x) is
f:R* >[2,0) and f(x)=2+3x? then R)

f(x) is
f:X—x and f(f(x))=x,vxeX, then 9S)
f(x) is

Column 11
One - one

Into

Many one

onto
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Match the following

A)

B)

C)

D)

Column |
If o,p,y be lengths of medians of AABC,then

% Is equal to
Let the point P lies in the interior of an
equilateral AaBc of side length 2 and its
distances from the sides, BC, CA and AB are
respectively x,y,z then x + y + z is equal to

In AABC A, B, C are in A.P. and a, b, c are in

2 2 2
G.P. then 22+PC+C2 s equal to

a+b’+c

Jabc(a+b+c) .
In AABC, the least value of (A ) IS

(where ais area of AABC)

P)

Q)

R)

S)

T

Column 11
1

nlow
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ANSWER KEY

CHEMISTRY PHYSICS MATHEMATICS
1 B 1 B 1 B
2 C 2 D 2 D
3 B 3 D 3 C
4 D 4 B 4 D
5 A 5 D 5 D
6 B 6 D 6 B
7 B 7 A 7 D
8 D 8 C 8 B
0 ABC 9 ABD 9 AD
10 BD 10 AD 10 CD
11 B 11 AC 11 BD
12 ABD 12 ABC 12 ABD
1 3 1 3 1 3
2 2 2 0 2 1
3 8 3 5 3 6
4 5 4 2 4 0
5 S) 5 8 5 4
6 0 6 S 6 4
1 A - PQRS 1 A -RST 1 A-QR
B — PRS B — QRST B-RS
C-PS C-PQ C-PS
D - PRS D — QRST D-PS
2 A-S 2 A -QRS 2 A -R
B-P B — PQR B-Q
C-Q C - PQRS C-P
D-R D-PS D-S
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12.

13.
14.
15.
16.

17.
18.

CHEMISTRY
—| effect at dienophile favour Diels

Methyl orange indicator
B
Ex —Ea = Ah

. * . + . *
He, 16,200,021 He, o O

2
H,:0,.;H; 0,

BeF, > BaF, > SrF, > CaF, > MgF, - solubility
Edmans reagent used for N-Terminal

ZnS froth floatation ZnS roasting ZnO carbon reduction Zn

(impure)

Conceptual

PTC are used in Riemer tiemann
Conceptual

5

th
At % of the equivalence point,

[5]

+log —

3]

[
PO =pKP 4 Iogm

(1/4)

+log(3)

pOH _ pKb

pOH _ pKb

pH =14 pO-

=14-P*" —log(3)

=14-P% =9 =P =5

P =5

K, =107 n=5

Sulphides of Sn,As and Sb are soluble in YAS

[cucl,Br,] is a tetrahedral complex
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21.

22,

23.

24,

PHYSICS
Dimension of Energy is [ML*T |

So, [PM]=[ML2T?], Hence P =[L?T2]
[QMiLT?]=[ML2T2], Hence Q=[M?L ]
[RMLT]=[ML?T2], Hence R=[LT]

Hence option (B) is correct
Here induced emf’s are opposite of each other and capacitors connected in series
SO Q =(& —£;)Ce

=n(r12—r§)%c:j—?

= [ (400-30)x10*x5x10° x10|C
=1.57uC

=4.7uc

When switch is open

Hence, charge flown through switch is 5uC

f
m:_
u+f

Here object is real, so we can imagine a situation like this with a converging lens
say object is placed at a distance “x’ from focus towards pole in first position and
at a distance y from focus away from pole is 2™ position one image is virtual and

other is real.

f f
>0, —(F-x)+f  —(f+y)+f

Hence, x=y

And x+y=f

f
=>X=—
2
Hence, x=+2

So diameter of coin is4 cm
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25.

26.

217,

29.

The maximum Kinetic energy electrons can reach a maximum distance of d

Hence, "°_NC _ g4
}\‘ th
-1
:kth z(i_@j
% hL

Mass of helium atom is 4 times mass of neutron (approx). If collision is perfectly

in elastic the energy lost is completely utilized for excitation of He* atom,
mu=5mv:v=ﬂ
5

AEzlmu2 —lmv2 =Emu2
2 2 5

For minimum energy of neutron %muz =40+8cm

Hereu =9.89x10*m/sec
Say initially concentration of U-238& U-235is2No

Then, N; =N, e™'and N, = N e

N, =9928and N, =0072

Hence,
N, + N2 N; +N,

N, 9928

=—1=
N, .0072

e 9928
= —_
eMt 0072

9928
Ny — 0 )t =In2E2
= (M) " 0072

.9928 1 1
=t=1In /In2 5~ 5
.0072 71x10° 4.56x10

=5.98x10° years

mgh _ nr’hgh

P.E. of liquid column = ;

1 212
==—nr‘h
e

20 216>

As h=—=wewill get PE.=
rpg Pg
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30.
31.

32.
33.

34,

Work done by surface tension .2xr.h

__4n02
PY

2
276G

Working done by gravity ;
p

Heat liberated IS = W, t,ceension - CN@NQe in P.E.

:2n02
ng
Conceptual
. . 20
Current through RC circuit =1, =—=—— Amp =.141Am
g 1 100\/5 p p
N 20
Current through RL circuit =1, =—>— Amp =.282Am
g 2 50\/5 p p

So current 1 =/,2+12 =.3Amp

Voltage across 100Q resistor = I, x10=10+/2 v

Voltage across 50Q resistor =1,x100=102V

Conceptual

At the moment of breaking of string velocity is along +ve y-axis. Hence, it will

be a projectile is YZ plane time of flight = % =1sec

Y co-ordinate =vxt=3m
p=u+g(2x—1)
2
q =u+%(2y—1)
r= u+%(22—1)
S0 g-r=g(y-z)

Hence, y-z =%

Similarly z—x="=P and x-y=P=9
9 g
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35.

36.
37.

p(a-r)+q(r-p)+r(p-q)
q

=0

So, p(y-z)+a(z—n)+r(x-y)=

The string must be taut at highest position

S0, v=/g(/-mnr)

Conserving energy we will get

1 2 1 5

—mu®——mv°=mg(/+/¢—mr

5 5 g({+(—mr)
2 2

= U =Vv"+2g(2(—mnr)

= u’=g(¢-nr)+2g(2¢-nr)

= u®=g(5¢-3nr)

T
= 5¢—3nr) =,/10{12.5-3 —
= u=,/g( mr) \/ ( ><7t><3j

=4/10x2.5 =5m/sec
The bubble will settle at that position where rate of change of pressure is zero

The equation of the process is

P=—fov.p
V0

S RT=_F0v2, P,V
0

—P

= RdT =—=2VdV +P,dV
VO
=dV= P R

0

When process changes form exdothermic to exothermic rate of heat exchange

become zero.

Hence, 21 —0=c=0
AT

P

| -
Again c=cV+PdV= < +C

\"
aT [_P‘).2V+ Pojdv
V0

V4 POJdV.R
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38.

39.
40.

41.
42.

43.

Svov, =2y,
vy+1 8

Centre of mass of the system is at rest. w.r.t. centre of mass momentum as well
as energy is conserved.

mur®  mu
=—I=r=2I
2 4

2 2 2
mu2_Kq _mu _Kq
o 16 r

2
Solving we will get m=—1

2
Teolyu

Conceptual
Conceptual

MATHS
a,b,c are coplanar = bxc&cxa are collinear.

= f(x)Is increasing in (-«,-8) and decreasing (4,«)

A (X) =gt Yxe[-8.4]
:m, minimum of (9+x)(5-x)

Occursat x=-8&x=4

-. Maximum of f(x)=1+i:E
13 13

f'(px)>0rorf'(px)<0Vp,xeR
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= f(px) IS monotonic

+ f(x)+f(3x)+....+f((2m-1)x) is monotonic polynomial of degree 2m-1

44. | (x)+g (x)|+[f (x)-g(x)|

45.

46.

47.

48.

49.

— 2max {f (x)]Ja (x)}

2 2

Ellipse equation is %+§=1, Area = rab
Let P=(acos0,bsing) S = (ae,0)

M(h,k) mid point of PS  =h= ae+a;cose;k _ bsizne

h- €

2. K1 Jocus of (hK) is ellipse Areazn(ﬂj(gj:lnab
al2 ' (b%/4) 55

2P +314+5 =27 +(4-1)" +(4+1)

=27 +4m+(-1)" +4n+1

Case (i) P=1qis even, r can be any thing
No. of triplets =1x5x10=50

Case (ii) p=1qis odd, r can be any thing
No. of triples =9x5x10 = 450

(x-2)°(1+x)°

= coeff.of x°> =81
3sina<sina+sinB+siny <3siny
3c0Sa > CoSa + COSP+Cosy > 3CoSy
1 1 1
< <
3coso.  coso+CosP+cosy 3cosy

sino+sinB+siny
coSa + COS 3+ CoSy

=tana < <tany

Construct a triangle ABC with sides 2, 3, 4. Then construct a circle

circumscribing triangle ABC

a 7 17
COS—=—=>C0SaL=—
2 8 32
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50.

o1,

52,

53.

54,

55,

(Equal chords subtends equal angle)
f(x)=x"+ax+b

= x*+(2c+a)x+c*+ac+b="F(x+c)

- Rootsare 0,d-c
f(x)=x°-10a’x* + b*x +¢°
f'(x)=5x"*-20a’x + b*
f"(x)=20x*-20a°
f(a)=f'(a)=f"(0)=0=a=a

and 5a*-20a*+b* =0= b* =15a*

Also, o®-10a% +b*o+c® =0

=a’-10a° +ab* +¢° =0

=6a°+¢°>=0

Given expression is (x—n)(y—n)=n’

No. of solutions =s(n)= No.of factors of n?
S(6) = No.of factors of 6%ie.,2%.3° =3x3=9

If n is prime i.e., n=p, no. of factors of p2i33.(1.p.p2)
f(x)=(x2+5x+5)2+4
~.a=4, max. of f(x) willbe atx =6

b=(36+30+5)"+4=712+4=5045

F(x)= It f(x+h)-f(x)

h—0

Also, ‘@ <[sinh =|f'(0)[<1

(ao+b)(av+b)=1=>(a-b)* +ab=1
Case (i) (a—b)*=0andab=1 then solutions are {(11),(-1-1)}

Case (ii) (a-b)°*=1 and ab=0 then solutions are
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56.

o7,

58.

59.

60.

{(02),(2.0),(-2,0),(0,-1)}

Let f(p)=p°-mp+L-f(1)<0=2-m<0=m>2

|x|2 +16
2

m
=0< & <1
x|” +16

- Ax(Ax(AxB))C=-|A] [ABC]

A1

Also, ) <
x| +16 2

>4|x|=0<

A" = 49and[ ABC | =7

(U+v+w-+t)° =xu? +2%uv = Suv =0 [using given condition]
So, let the quartic equation whose roots are u, v, w, t be
f(x)=x*—ax—b 50, x"™ —ax"" —bx" =0

= Spy4 —aSp g —Dbs, =0

Where s, =u" +Vv" +w" +1"

2
Required is % $1=0,5=0
8

A) '(x) changes sign in the neighbourhood of x =2,2x-x*-2=-1-(x-1)
= Ry =[3n/4,7)

B) -e™ <e™sinbx <e™

C) f'(x)>0VxeR",R; =(2,)

D) Let X ={x;,Xp, e Xy }

Let f(x)=x, = ff(x)=F(x,)=>F(X;) =%

A) o? =%(2b2 +2¢” -a? ), p’ =%(2c2 +2a> - b?)
v =%(2a2+2b2—c2)

3
2 2 2_9(.2 2, .2
o +pB +y _4(a +b +c)
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V3

x 22

B) %(x+y+z)x2=

:x+y+z=\/§
C) zB=60° = ZA+C=120°

b? =ac=>sin’B=sinA.sinC
3 . )
= —=sIinAsinC
4
3
:>E=cos(A—C)—cos(A+C)

=cos(A-C)=1=~/A=~C

A is equilateral

b b
p) VB0 1 s [BRS

= 8—R2\/8><2=4
;
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