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1. There are three parts in the questions paper consisting of Physics, Chemistry and Mathematics having 30 questions in
each part of equal weightage. Each part (subject) has two sections.

2. Section A This section contains 20 multiple choice questions which have only one correct answer. Each question carries

4 marks for correct answer and — 1 mark for wrong answer.

3. Section B This section contains 10 questions. In Section B, attempt any five questions out of 10. The answer to each of the
questions is a numerical value. Each question carries 4 marks for correct answer and — 1 mark for wrong answer. For

Section B, the answer should be rounded off to the nearest integer.

PHYSICS

Section A : Objective Type Questions

1.

A stone is thrown vertically up from the top of a
tower which reaches the ground in time ¢, and
another stone is thrown vertically down with the
same speed which reaches ground in time 7,. A third
stone is released from rest from the same location
reaches the ground in time 75, then

(a)r3=”_lr2 (b) 13 =11,

2
1

2

(d)e? =12 12

|
(c)—=
ty I—1

Two massive bodies of masses m, and m, are at rest
and separated by infinite distance. Now, they move

towards each other due to their mutual attraction.
The velocity of approach, when distance between m,

and m, was r, is

(a)JE(m,+m2) (b)‘/—zg(ml—m:)
r r

(d) Em,mz

\/ ,

2Gmym
(c) [——2_
r(m +m,)
Assertion The net dipole moment of a given
volume containing large number of polar molecules
is zero.
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Reason The dielectric constant of polar molecules

is independent of temperature.

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

(b) Both Assertion and Reason are correct but Reason is
not the correct explanation of Assertion.

(c) Assertion is correct but Reason is incorrect.

(d) Reason is correct but Assertion is incorrect.

A boy is in a lift which is moving downwards with
an acceleration g/5. At an instant when the velocity
of the lift is 10 m/s, then boy throws a ball upwards
with a velocity 10 m/s. The time after which, ball
will return into the hand of the boy is

v=10m/s l" —10m/s
b
E la =g/5
(a)3s (b)4s
(c)Ss (d) Not possible

Statement 1 If the centre of mass of a system is at
rest, the KE of the system must be zero.

Statement Il The change in velocity depends on the
external force.



10.

(a) Statement I is true but Statement II is false.
(b) Both Statement I and Statement II are true.
(c) Statement I is false but Statement II is true.
(d) Both Statement I and Statement II are false.

. Two resistances are expressed as R, =(3+02)€Q and

R,=(6£03) Q. The equivalent resistance of their
series and parallel combination are, respectively.
(a) (9£01)Q,(21012)Q

(b) (9£05)Q,(2+£012)Q

(c)(9108)Q,(2+01)Q

(d) (9£06)Q,(2£002)Q

. The curve represents the distribution of potential

energy along the straight line joining two charges O,
and Q, separated by distance , then which of the
following statements are correct ?

u u

4

N\ s aC r
A/ @ Qe
A

!

I. Magnitude of charge Q, is less than that of charge O,

II. Q, is positive charge and O, is negative charge
I1I. A4 is a point of stable equilibrium

IV. B and C are points of unstable equilibrium.
(a)Iand II (b) L 1L, Il and IV
(c) I, T and III (d) I and 111

. An electron with kinetic energy 2.0 eV is incident

on a H-atom which is in excited state » =2, then the
collision

(a) must be elastic

(b) must be inelastic

(c) can be either elastic or inelastic

(d) can be either elastic or inelastic or super-elastic

. The length of an open organ pipe is 60 cm and that

of a closed organ pipe is 40 cm, then the ratio of the
third overtone of closed organ pipe and the second
overtone of open organ pipe is

(a)4:3 (b)3:4

(c)7:4 (d)4:7

A lamp emits monochromatic green light uniformly
in all directions. The lamp is 3% efficient in
converting electric power to electromagnetic waves
and consume 100W of power. The amplitude of the
electric field associated with the electromagnetic
radiation at a distance of 5 m from the lamp will be

11.

12.

13.

14.

15.

(a)2.68Vm™' (b) 315Vm™
(c)2.01Vm™ (d)0
The specific heat at constant pressure is C, and

specific heat at constant volume is Cj,, then the ratio

P

of specific heats ( )in terms of degree of

v
freedom (/') is given by

3 2 I 1
(a)(1+?) (b)(l+7) (c)(l+§) (d)(l+f]

A pure germanium plate of area 3.5 x 10~* m? and
of thickness 1.5x 107> m is connected across a

battery of potential 5 V. Find the amount of heat
generated in the plate in 120 s. Given that, the
concentration of carriers in germanium at room

temperature is 1.6 X 10° per cubic metre. The
mobilities of electrons and holes are 0.4m? V™! s~
and 0.2 m? V™' s7', respectively.

(a) 10.74 x 107" (b)9x107°

(c) 10.48 x107° (d) 6.26 x107"°

1

In an experiment of coefficient of viscosity, two
drops of water of same size are falling through air
with terminal velocity of 10 cns. If the two drops
combine to form a single drop, then the terminal
velocity is

(a) 15.9 cm/s (b) 228 cm/s
(c) 12.8 cmm/s (d) 18.4 cm/s
For a projectile thrown into space with a speed v, the

2 2
. The vertical range is Al
8g

horizontal range is

The angle which the projectile makes with the
horizontal initially is
(a) 15° (b) 30°

(c) 45° (d) 60°

A liquid is in steady flow inside a tube of
non-uniform variation. Two capillaries are joined
with the tube at two places, then

o é
____M—__N____

L —

(@) hy = h,
(b) h, must be greater than A,

. (c) h, may be greater than A,
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(d) &, must be greater than A,



16-

In changing the state of a gas adiabatically from an
equilibrium state A4 to another equilibrium state B, an
amount of work equal to 22.3 J is done on the
system. If the gas is taken from state 4 to B via a
process in which the net heat absorbed by the system
is 9.35 cal, how much is the net work done by the
system in the latter case ?

(a)15.6) (b)11.2] (c)149]) (d)169]J
17. Which of the following logic state is represented by
the combination of logic gates ?
A
Y
B
(a) NAND gate (b) NOR gate
(c) AND gate (d) OR gate
18. Match the Column [ with Column II and select the
correct option from the codes given below.
Columnl =~ Colummll
A. §B-dl=u01 1. Gauss’ law
B. §B-d| - 2 I;'Véré(?ia;;srla;avs ofﬁ
electromagnetic
» ( I+g, dog ) induction
dt
C. §E-dl = 3. Ampere-Maxwell’s
p law
-—¢B-dS
2!
s,, —— — —————————— Np— —
D. § EdS=_L § 0dS 4. Ampere’s circuital
€ law
Codes |
A B C D A B CD
@1 2 3 4 (b4 3 2 1
c)4 2 1 3 @3 1 2 4
19. Two waves are travelling in the opposite direction,

on superposition, produces standing wave.
The transverse displacement is given by

y(x,t)= 2sin(8§x)cos(4001tt)

Speed of the travelling wave moving in the positive
x-direction is (x and ¢ are in metre and second,

respectively)
(a) 160 m/s (b) 450 m/s
(c) 180 m/s (d) 220 m/s

20.

A load of 4.0 kg is suspended from a ceiling through
a steel wire of length 2.0 m and radius 2.0 mm. It is
found that, the length of the wire increases by

0.031 mm as equilibrium is achieved.

Taking, g =317 ms™, the Young’s modulus of

steel is

(a) 20x10* Nm™
(b) 20x10° Nm™
() 20x10""Nm™
(d) 20x10"*Nm™

Section B : Numerical Value Type Questions

21.

22,

23.

24.

25.
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A mixture of gas consists of 3 moles of O, and

5 moles of Ar at temperature 7. Considering only
rotational and translation modes. The total internal
energy of the system is found to be xRT. The value
O X 18 s :

The surface of some metal is radiated by waves of
A, =35%x107mand A, =62 x10™" m, respectively.
The ratio of the stopping potential in two cases is

2 : 1. The work function of the material is

A transparent cube contains a small air bubble. Its
apparent distance is 2 cm, when seen through one
face and 5 cm, when seen through other face. If the
refractive index of the material of the cube is 1.5,
real length of the edge of the cube must be

The resistance of a 10 m long wire is 10 Q. Its
length is increased by 25% by stretching the wire
uniformly. The resistance of wire will change to
(approximately)

A rectangular loop with a sliding conductor of
length /=10 m is situated in a uniform magnetic
field B =2T, perpendicular to the plane of loop.
Resistance of conductor is R =2€Q. Two resistances
of 6Q and 32 are connected as shown in figure. The
external force required to keep the conductor

moving with a constant velocity v=2ms™" is

® B
3Q




26. Two springs with negligible masses and force
constant k; =200 N/m and k, =160 N/m are attached
to the block of mass m =10 kg as shown in figure. nearest integer is ...... ;
Initially the block is at rest, at the equilibrium
position in which both springs are neither stretched
nor compressed. At time ¢ =0, sharp impulse of
50 N-s is given to the block with a hammer along the
spring. Then, the amplitude of spring will be ...... m.

redistribution is % J, then the value of X to the

29. A proton with kinetic energy of 2 MeV moves from
south to north direction. It gets an acceleration of
10" m/s? by an applied magnetic field (west to
east). The value of magnetic field is ...... mT.

30. A thin square plate has mass m and side L. Four

ky ky holes, each of radius R, are cut out as shown in
L following figure.The ratio of moment of inertia of
the remaining portion to the moment of inertia of
27. 10 g of ice at —20°C is dropped into a calorimeter the complete place is ......
containing 10 g of water of 10°C and the specific heat
y Square plate

of water is twice that of ice. When equilibrium is i s
reached, the difference of masses of ice and water in 1 :
calorimeter is x gram, then the value of xis ......... "

28. A 10uF capacitor is fully charged by a 220 V supply.
Then, it is disconnected from the supply and
connected in series to another uncharged 5 puF
capacitor. If the energy change during the charge

———oX

CHEMISTRY

Section A : Objective Type Questions 33. Arrange the following in correct order of increasing
dipole moment.

I. 1, 2, 3-trichlorobenzene

31. Bromine and fluorine react to form more than one
compound. When an atom of broniine in its second
excited state, reacts with fluorine to form a binary IL. 1, 4-dichlorobenzene
compound. The formula and shape of the compound 1L 1, 2, 4-trichlorobenzene
is
(a) BrF and linear
(b) BrF; and pyramidal
(c) BrF; and T-shaped
(d) BrF5 and square pyramidal

IV. 1, 3, 5-trichlorobenzene
(a) I<IV<III<I
(b) I<IV<I<III
(c) I<II<IV<I

, : — (d) I<II<II<IV
32. The major product of the given reaction is

o)
0}
rat

34. An organic compound having molecular formula
oip-OtBe C4H4NO,F is a cyclic compound which when
G KOH (ale) treated with DMF and (CH; ), NH produces 4 and
on further treatment with H, /Pt produces B. The
possible molecular structure of B is

(b) Q /CHs
(a) HzN—<: :>— (b) NHz‘@
4 \cH,
OH
CH3
d) e w O

) O:N
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35. Match List-I with List-IL.

List-Il

List-I
A. [. Fittig
Na, Dry ether
@—X +RX reaction

a

II.  Waurtz-Fittig
reaction

2 +2Na——

C; NoX~ III. Hunsdiecker
CuyX; .
— reaction
X

C6 H 5 COOAg __Bri) V. Sand.meyer
reaction
C¢HsBr+CO, + Ag

Choose the correct answer from the options given
below.

(a) A-I11, B-1I, C-1, D-IV (b) A-1V, B-III, C-II, D-I
(c) A-11, B-I, C-1V, D-III (d) A-I, B-I1I, C-II, D-1V

36. Match List -I with List-II. _

List-l  List-II
. N V - ~I4.___Asucr:orbi.c acid _k B
B. Vitamin I Fibrous protein
_Cf“_}izi._em_C)‘grlobin 7 VI}:I. Steroids

D. Androgens IV. Globular protem

Choose the correct answer from the options given
below.

(a) A-I1, B-III, C-1V, D-I (b) A-II, B-I, C-1V, D-III
(c) A-1, B-1V, C-11, D-III (d) A-I, B-1V, C-III, D-1I

37. On the basis of following reaction, choose the
correct option for 4 and B, respectively.

o

(Y e (]
CH,

l B . CHj3

(a) PPh, = CH,, Zn -Hg/HCl
(b) PPh, = CH,, LiAlH,
(c) NaBH,, Zn -Hg/HCl
(d) Zn -Hg/HCI, PPh,= CH,

38. A solution containing sulphate and sulphite ion can

be easily distinguished by

(a) FeSO, (b) Na,[Fe(CN)sNO]
(c) BaCl, (d) Na;[Co(NO, ),]
Formaldehyde + NH; — X

Here, ‘X is

(a) nitro compound used as sedative.

(b) acid used as an antipyretic.

(c) tertiary amine used as an antiseptic.
(d) heterocyclic compound used as an antiseptic.

39

40. Phosphorus on reaction with NaOH produces a
colourless gas with rotten fish smell. The gas gives a
vortex ring. The colourless gas is
(a) PH, (b) P,0,

(c) P04 (d) P,S;

41. Elements 4 and D react to form more than one type
of compounds. The solubility product values of three
such compounds are as follows

] Compound K,

sp
AD 5%107°
AD,  3x10°M
AD, 28% 107

I. Solubility of compound 4D is more than that of
compound 4D;.

II. Solubility of compound AD, is more than that of
compound A4D;.

III. Solubility of compound AD; is more than that of

compound 4D and less than compound AD,.

IV. Solubility of compound 4D, is less than AD and 4D
Choose the most appropriate answer from the options
given below.

(a) I, [T and IV are correct.
(b) I1, I1T and IV are correct.
(c) I, I1I and IV are correct.
(d) I and IV are correct.
42. Which of the following complex/ion has
3 geometrical isomers?
(a) [Co(NH; ), Cl,]"
(b) [Co(H,0), (NH3 ), (en)]™*
(c)[Pt(NH; ), Cl,]
(d) [Cr(H,0), (NH; ), ]**
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43.

46.

47

49.

50.

A sulphate of a metal (4) on heating gives two gases
(B) and (C) and an oxide (D), gas (B) turns
K,Cr,0, paper green, while gas (C) forms a trimer
in which there is no S—S bond. Compound (D) with
conc. HCI forms a Lewis acid (E) which exists as a
dimer. Identify compounds (4), (B), (C), (D) and
(E) respectively.

(a) FeSOy, SO,, SO;, FeO, Fe, (PO, ),

(b) FeSO,, SO,, SO,, Fe,0;, FeCl,

(c) Al, (804);, SO,, SO;, Al,0;, FeCl,

(d) FeSO,, SO;, SO,, FeO, FeCl,

Two solutions of glucose have osmotic pressure

1.5 atm and 2.5 atm respectively. 1 L of first
solution is mixed with 2 L of second solution at the
same temperature. Then, the osmotic pressure of
resultant solution will be

(a) 2.16 atm (b) 3.5 atm

(c) 5.12 atm (d) 7.2 atm

The bond order of N; and N3 and N, is

(a)2.5,3and 3 (b)3,2.5and 3
(c)2.5,2.5and 3 (d)3,3and 2.5

Resistance of 0.2 M solution of an electrolyte is

60 Q. The specific conductance of the solution is
15Sm™". The resistance of 0.5 M solution of the
same electrolyte is 280 Q. The molar conductivity of
0.5 M solution of the electrolyte in Scm *mol ™ is

(a) 6420 (b) 6235  (c) 5381 (d) 5833
Identify the hormone that increase the glucose level
in the blood.

(a) Oxytocin
(c) Insulin

(b) Glucagon
(d) Thyroxine

Fenton’s reagent is a mixture of

(a) FeCl, and HCI (b) Fe(OH); and H, 0,
(c) FeSO, and H, 0, (d) Fe, (SO, ); and HNO,

The incorrect statement about the ‘Hinsberg reagent’ is

(a) Itis known as p-toluenesulphonyl chloride.
(b) On treatment with secondary, it leads to a product,
that is soluble in alkali.

(c) It doesn’t react with tertiary amines.

(d) It is used to distinguish primary and secondary
amines.

Given below are two statements, one is labelled as
Assertion (A) and the other is labelled as Reason (R).

Assertion (A) 1-chloro-3, 3-di-methyl-1-butene do
not undergo nucleophilic substitution reaction easily.
Reason (R) Even though the intermediate
carbocation is stabilised by loosely held n-electrons,
the cleavage is difficult because of strong bonding.

In the light of the above statements, choose the

correct answer from the options given below.

(a) Both (A) and (R) are true and (R) is the true
explanation of (A).

(b) Both (A) and (R) are true but (R) is not the true
explanation of (A).

(c) (A) is true but (R) is false.

(d) (A) is false but (R) is true.

Section B : Numerical Value Type Questions

51.

52.

53.

54.

55.

56

57

58.
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Number of electrons will have magnetic quantum
number (m=0) in Fe>* i

The electrolysis of acetate solution produces ethane
according to reaction,

2CH;CO0™ — C,H4(g)+2C0,(g) +2¢”

The current efficiency of the process is 90%. If the
current of 0.5 A is passed through the solution for
96.45 min at 27°C and 760 torr, then the volume of
gas would be.......

16 g of an ideal gas SO, occupies 5.6 L at STP. The
value of x for this gas is ...... :

A radioactive substance decays in such a way that
its amount decreases from initial value of 80 dpm to
40 dpm in 40 minutes. The number of atoms of
radioactive substance present initially in the sample
are approximately ......... :

When a saturated solution of PbCl, is evaporated to
dryness, the residue is found to weigh 4.5 g. The K

sp
for the solution is ......... x1077,

The azimuthal quantum number of the valence

electrons of Zn™ is (Atomic number of
Zn =30)

If the standard molar enthalpy change for combustion
of graphite powder is —3.45 x10% kJ mol ', the
amount of heat generated on combustion of 2g of
graphite powder is kJ. (Nearest integer)

The sum of the ratio of magnetic moment of Mn**
andCr* is ......... . (Nearest integer)

The rise in boiling point of a solution containing
1.8 g glucose in 100 g of a solvent is 0.1°C. The
molal elevation constant of the liquid is

How many of the given equation involve reduction
of transition metal complex? '

A. Fe,0, + 3CO—> 2Fe+3CO,
B.TiO, + 2C+ 2Cl, —> TiCl, + 2CO
C.Cr,0; + 2Al—> 2Cr+ Al,O,

D. TiCl, + 4Na—> Ti+ 4NaCl



MATHEMATICS

Section A : Objective Type Questions

61.

62.

63.

5

| X 1 X~
Let 4 =J s dx, then the value of J xze dx is
Xl vi" +1
2 1
a)A- b) - 4
(a) (b) 5
L 2
(c) 24 (d)- 4
2
Let z=1+ai be a complex number, a >0, such that

z3 is a real number. Then, the sum of
1+z+2% +..... +z”isequalto

(a)1215V3 i (b)-1215V3 i
(c) -1365V3 i (d) 13653 i
f(x)+x"h(x)

The function g(x) = lim shall be

n— oo

1+x"
continuous everywhere, if
Statement I /(1) = (1)

Statement II f(—1)=A(-1)

Then, which of the following option is correct?

(a) Statement I is true and Statement I is false
(b) Statement I is false and Statement II is true
(c) Statement I and Statement II both are true

(d) Statement I and Statement II both are false

. The sum of 1-2C, +2-3Cy +...+(n-1)nC,

is equal to
(@) n(n-1)2"""
() (n=1)2""?

(b) n(n-1)2""?
(d) n 2""2

. The area bounded by y= x>, 3y+x=4and X-axis

is equal to
(a)2 (b) 1.9
() 1.75 @15

« A rod of length / moves such that its end 4 and B

always lie on the lines 3x — y+5=0and y+5=0,
then locus of the point P, which divide 4B internally
in the ratio 2:1, is

(a) I? =% (3x+3y-5) +(3y+5)?
(b) /2 =Zl (3x-3y+5) +(3y-5)

it = % (3x=3y-5)% +(3y-5)°

(d) None of the above

67.

70.

71.

72,

73.
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The distance of point of intersection of lines
x;4= y_+43 _ z;l andxz_l _ y_—i;’l _ z-;]Ofrom
(1,-4,7),is

(a) V15 (b) V27

(©) 26 (d) V14

Let i(x) be a function such that 4" (x) =h(x), h(0) =1
and g(x) be a function such that A(x) + g(x) =2x.
Then, .[02 h(x) g(x)dx is equal to

2 3
@ -t-3 @t I

2
2 2 _ 2 b
© (e +1)2(e 1) ) (e +l)§5 e’)

Ifsin™" x +sin”" y+sin‘l z =§, then the value of
x2 4yt +2? +2xyz is equal to
(a) 8 (b) 1 (c)0 (d)3

Let|a|=|c|=1and| b|=4 with a x b=2a x ¢. The

angle between a and c is cos ™' (%J Ifb-2c=Aa

(A >0), then A is equal to
3 2
a) b) 3 c)= d)=
(a) (b) (c) > (d) 3
The total number of local maxima and local minima
B+x)’, -3<xs-1
of the function f(x)= 2 is
33, -l<x<2
(a)3 (b)0 (c)4 (d)2
The number of positive integral solutions of the

equation abcde =1050is 375 k, when k € N. Then, k
is equal to

(a) 2
The equation of curve which satisfy the equation
Q _px+ y3 )
v x(y*-x)
(a) y3 +2x+ 3x2y= 0
(b) y* +2c-3x*y=0
©y +x+xy=0

d) y? +3x+22y=0

(b)5 (c)6 (d) 11

and passing through the point (1, 1), is



74.

75.

76.

77.

78.

79

80.

Let p, g and r be three non-zero real numbers such

that the equation \/gp cosx+2¢gsinx =r,x is in first

and fourth quadrant, has two distinct real roots o and
g n y

Bwitha +p= T Then, g : p is equal to

(a)2:1
(c)1:2

(b)3:2

(d)2:3

The number of points with integral coordinates
lying on or within the common region bounded by
the curves y* =4|x| and the figure formed by
joining the extremeties of latus rectum with straight
lines is:

(a)9 (b) 11

(c)13 (d) 17

The range of the function f(x)=[16" +2**' +1]is
where, [-] denotes greatest integer function.

(b) Whole numbers
(d) Integers

(a) Natural numbers
(c) Even integers

Ifx’ +2x> —x+A=0and x> +5x —3A =0has a
common root, then A can be
(a) 1 (b)4 (©)-2 (d)2

|1 n n
IfD, =| 2k n*+n+l n*+n |and

2k -1 n’ n’ +n+l

sz =56, then n equals to
k=1
(a)7 (b)6 (©)5 (d)4

IfC; denotes *C;, then the value of

2
z ——— | isequal to
C,+Cy_;

i=1

20 15
a) — b) —
(a) 3 (b) .
30 15
c)— d)—
()7 ()2
Let p, g, re Z such that p2 +q2 +r? =2,
rqr
let A=|q r p|. Then, probability of | 4|#0is
rp 9
1 1
a) — b) —
()4 ()2
2 1
c)- d) -
()3 ()3

Section B : Numerical Value Type Questions

81. Let g(x)=sin hx and if g[ f(x)]=x, then
I 21002 _
— f 18 sassnans
501 2e50|

12
82. 1fM=(2 3]and M? -AM -1, =0, then 2* must

83. A line is equally inclined by an angle o with each of X
and Z-axes. If B is the angle which it makes with
Y -axis, is such that sin? B =3sin . o, then 5 cos? o is
equal 1 wsvsimn

84. If ratio of second and third term in the expansion of
(x+ »)" is equal to the ratio of third and fourth term

in the expansion of (x + y)" **

0
85. The value of three times of I 7tm/cos x —cos> x dx
is

, then n is equal to

86. Leta, =tan"'2 and {a, }7_, be decreasing

sequence of positive real numbers satisfying the
o sin(a, ) sin(d, , )
conditionsin (a, ., —a, )+ ey =

for n2 1. Then, the value of lim cot a,, is equal to .....

n— o

87. Let z=- é + 73 Then, the smallest positive integer

k
k such that (295 FgT )'06 = z¥, then the value ofg is

equal to .........

88. An equilateral triangle is inscribed in an ellipse
2

. X
whose equation is ry + y* =1. If one vertex of

triangle is (0, 1) and perimeter of triangle is &, then
the value of 7V3 K is .........

89. The mean and standard deviation of 20 observations
are found to be 10 and 2, respectively. On review, it
was found that an observation 10 was incorrect.
Then, correct standard deviation if the wrong item is
omitted, is .........

90. Four books 4, B, C and D are to be arranged in a
row such that B does not follow 4 and C does not
follow B and D does not follow C. Then, the number
of ways of seating is .......

For more question paper log on to www.iitinspire.com
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PHYSICS (Section A: Objective Type Questions)
Que. 1 2 3 4 5 6 7 8 9 10
Ans b a c c c b a d c a
Que. 11 12 13 14 15 16 17 18 19 20
Ans b a a b c d C b b c
(Section B: Numerical Value Type Questions)
Que. 21 22 23 24 25 26 27 28 29 30
Ans 15 0.5 10.5 15.6 2 0.83 10 8 0.5 0.26
CHEMISTRY (Section A: Objective Type Questions)
Que. 31 32 33 34 35 36 37 38 39 40
Ans d b a a c b d c d a
Que. 41 42 43 44 45 46 47 48 49 50
Ans d b b a c a b c b c
(Section B: Numerical Value Type Questions)
Que. 51 52 53 54 55 56 57 58 59 60
Ans 11 1 2 4624 169 0 29 3 1 3
MATHEMATICS (Section A: Objective Type Questions)
Que. 61 62 63 64 65 66 67 68 69 70
Ans b c c b c d C d b b
Que. 71 72 73 74 75 76 77 78 79 80
Ans d b b c b a C a d b
(Section B: Numerical Value Type Questions)
Que. 81 82 83 84 85 86 87 88 89 90
Ans 1 16 3 5 2 1 2 81 2 1
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DETAILED SOLUTIONS

Physics

1.

(b)
u u  u=
% 2 s b
For stone 1,
h=—ut, +%gt,2 ...(1)

For stone 2,

h=ut, +%th2 il

For stone 3, 1
h=— gt32

...(iii
5 (iif)
Multiplying Eq. (i) by ¢, and Eq (ii) by ¢, and adding,
we get

h(t, +t,)=—utt, +%gt1212 +ut,yt, +~;gt22t,
h(t, +t2)=—;gt1t2(11 +1)

1
h=—gtt (v
2812 (iv)

From Egs. (iii) and (iv), we get
15 =4t

3 =441,

(a) Consider v, and v, are velocities of approach at a
distance r.
Apply conservation of momentum,
mv, —myv, =0
myv, =m,v, ... ()
Now, apply conservation of energy,
Change in PE = Change in KE

Gmym 1 1
T 2o} 4y}

5
2.2 2.2
mvi myv 2Gm;m "
a1l 22 - e .. (ii)
ml mz r
Substitute value of m; v; from Eq. (i)
m%v% +m§v§ _ 2Gmym,
ml m2 r
2
2 _2G (mmy)
(v ) =———
r (m +my)

’ 2Gm}
‘12 -—§ —_———
r(my +m,)

Again from Eq. (i),
2Gm;

VvV, = _—
r(im; +my)

Approach velocity = v, = (= v, )=v, +v,
2G
= (my +my )

(¢) For polar molecules, the net dipole moment of a
given volume containing large number of molecules is
zero, because of the dipole moments of molecules are
oriented in different direction due to thermal agitation.
The dielectric constant of polar molecules depends on
its temperature. Hence, option (c) is correct.

(¢) This question is based on one-dimensional motion.
Here, one thing should be noticed that the final
displacement of the boy and the ball is same.

Boy Ball
u=+10 m/s, u=-10m/s,
a=+2m/s’ a=+10m/s’

SBoy = SBall

10t+%x2><r2 =—lOt+—;><10><t2

= 201 =5t% - 12
= 20t =412
= t=5%§

(c) Statement I is false but the Statement II is true.

If a body at rest explodes into two parts due to internal
force, then its centre of mass will be at rest but the KE
of the system is non-zero.

The change in velocity, depends on the external force.

(b) In series combination,

R=R, +R,
. Ry =3+6=9Q
and AR, =AR, +AR,
=02+03=05
Thus R=(9+£05)Q

In parallel combination,
1 1 - 1

1
R, R, R, 3

€q

R, =260
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Again —=—1+—1
Req Rl R2
AR AR, AR,
R, Rl RS
AR 02,8 ar=0i20
4 9 36
Thus, R=(2£012)Q

Hence, option (b) is correct.

. (a) Clearly, Q, is +ve and Q, is —ve because potential

energy due to + ve charge is + ve and due to —ve charge,
is —ve.

Secondly, |Q, |is more than |Q, | as seen from graph.
Also potential energy at point 4 would be U = ¢V

For stable equilibrium, U should be minimum and U

would be minimum only when charge placed at 4 is +ve.

Thus, stable equilibrium would depend on the sign of
charge placed at 4 and thus statement I1I is not always
true.

Points B and C are not equilibrium points.

. (d) Initially electron is in excited state n = 2,

-136 136

NOW, E3—E2 =—+T=L96V

Incident electron energy > (E; — E, ).

So, it is capable of exciting it to n = 3 state. In that case,
some part of the KE of incident electron would be
converted into KE of exciting electron.

Thus, collision would be inelastic [as KE is not
conserved). If the excited hydrogen atom de-excited to
n =1, then the electron does not lose its kinetic energy,
instead gain some kinetic energy. It is the case of
superelastic collision.

If H-atom were in ground state and incident electron
energy were less than (E, — E| ) which is equal to
10.2 eV. Then, collision would always be elastic.

(c) Given, length of open organ pipe,

[, =60cm=06m
length of closed organ pipe,
l, =40cm =04 m
As we know, for 3rd overtone of closed organ pipe,
(V3)e = o= ()
YT 41,7 4(04) ;
Here, v is velocity of sound.
and for 2nd overtone of open organ pipe,
(V3)y == (i)
20701 T 2% (06) "
From Egs. (i) and (ii), we get
Tv
(Vi)e _ 4x04 _ Tvx2x06 7
(vy), v 3vx4x04 4
2x06

10.

11.

12.

13.

Therefore, the ratio of third overtone of closed organ”
pipe and second overtone of open organ pipe is 7 : 4.

1 2
=—¢gnEqc
5 E0%o

(a) Average intensity = ——
4nR

or Ey= 1:
2R g e

3
\/2>< 314x25% 885% 1072 x3x 10
=2.68Vm™!

(b) As we know that,

C, =§R+R=(1+§)R

- (1+1)R
Now 2212 =M:(l+£)
14 _i(R) f f

Hence, option (b) is correct.

(a) Conductivity of semiconductor is given by
G=n.ell, +nyel,

Since semiconductor is intrinsic
= n,=n,=n
o G=me(, +it,)
=1.6x10°x 1.6x 107 (0.4 + 0.2)

=1.536x 1072 Q'm™
Current flowing, = jA (D)

where, j = current density =6F =0 (g)
From Egq. (i), we get
I=1.536x 10712 (——5—] 35x107)
1.5x 107
=1.79x 10" A

Heat produced, H = VIt = 5x1.79x 107" x 120
=10.74x 107 J

(a) Here, volume of new drop = volume of two small
drops.
4 3 4 & 3_n3 - :
EnR =2x§nr =R =2 .. ()

where, R = radius of new drop
and  r=radius of each small drop.

Each drop acquires a velocity equal to its terminal
velocity, when viscous force acting on it equals to its
effective weight. Let v; and v, are the velocities of new

HT INSPIRE ACADEMY OF SCIENCE: X1, X1I, SCIENCE, NEET, JEE, MO. NO.:9595445177, 9021445177
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Then, 6mNRY, = % TR’ (p-0)g

and 6nnrv, = ﬁ;’- o’ (p—0)g

From Egs. (ii) and (iii), we get
Ry, R® Ry (R)3
. &

—— — =]

"Vz r I'Vz r

Using Egs. (i),
I

2P L=2M=923
Li ¥y

2 2

(b) As, R = V3 e v? sin 26 _ NE
g g 28
or sin 26=§ or 20=60°
0=30°
(© Py > Py

[pressure at M is greater than pressure at N]

So, velocity, vy, <vy

.. (i)

.. (iii)

From this observation, it seems that 4, > 4, but there is

no relation given between 4, and 4,. So, h, may be
greater than A, .

(d) Given, work done, W =-223]

Work done is taken negative as work is done on the
system.

In an adiabatic change, AQ = 0
Using first law of thermodynamics,
AU =AQ-W=0-(-223)=223]
For another process between state 4 and state B,
Heat absorbed (AQ) = +9.35 cal
=+(9.35x4.19)J = +39.18]

Change in internal energy between two states via
different paths are equal.

2 AlF=333]
. From first law of thermodynamics,
AU=AQ-W
or W=AQ-AU=3918-223
=1688J=169]
(¢) From the figure, the truth table is given below :
A B ) 4
0 0 0
0 1 0
1 0 0
1 1 1

18-

20.

21.

ie., AND gate

dy Tacticé

[~ Q0= §pdS, p = surface charge density]

According to Faraday’s law of electromagnetic
induction,

§E-dl :ﬂ:ﬁ&g.ds
dtdt
¢=§B-dS
According to Ampere-Maxwell’s law,

dbg
B-dl= I+e, —
§ Mo( 0 dt)

According to Ampere’s circuital law,
§B-dl =l

Hence, option (b) is correct.

+ (b) Compare, y(x,t)=2sin(%)cos(400nt)

with y(x,)= 24 sin kxcos ot

k=8—;t,(o=4001t

Now, speed of travelling wave, v = %

=28 tmimes
8n ‘
9
(¢) As we know that,
Y = MgL _ 4x31xmx20
D x(2x107)? x(0031x107)
_ 4x3Ix2
4x107° x31x107
=2x10" N/ m?

(15) As we know that, internal energy of gas with f
degree of freedom,

U:nfRT
2
5
UOZ=3X§RT [‘,'n=3,f:5]
UAr=5><§RT [n=5, f=3
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Total internal energy,
U=Uy, +Up =15RT =xRT

So, x=15
22. (0.5) According to Einstein photoelectric equation,
he
(KE) max — ')T ol -
.. Stopping potential,
pot (E = WJ [+ (KE) 1 =e€V]
e\ A
he W
ho_ M
vV, he W
Ay
, 12400 W
- ot [ he = 12400eV-A]
1 12400
-w
6200
2 35-W
=5 —=
1 2-W
= 4-2W=35-W = W=05eV
1 depth
B8, (105 Now, 1= S0P
apparent depth

or, real depth = x apparent depth
Therefore, real length of the edge of the cube
= X (apparent distance of the bubble from one face
+ apparent distance of the bubble from second face).
=15%(2+5)=15x7=105cm

24. (15.6) Given, /, =l+—2§/=5—1
) 100 4
Volume remain unchanged.
Alll =A2[2
4
44
Az :—5—
Now’ " =%=Bﬂ =@
T A4, 44/5 164
L [ R=10Q]
16 16
=156Q

25. (2) Motion emf induced in the conductor,

e=Blyv=21)(2)=4V
This acts as a cell of emf 4Vand internal resistance 2€2,
62 and 3QQ resistors are in parallel.
1 1 1
+

26.

27.

R,=2Q
4 OB 4y
6Q e 303 — 20

2Q

- Current through the conductor (i)
E 4

Rp+r 2+2

Magnetic force on the conductor

= Bil=2(1)(1)=2N
Therefore, to keep the conductor moving with a constant
velocity, a force of 2 N to be applied to the right side.

(0.83) T=2m |—"" =2n/£=5s
k, +k, 360 3

The maximum velocity is always at equilibrium
position, since at any other point, there will be a
restoring force.
impulse 50
WEL. L LT
mass 10

1A

Vv

= a)=g7£=6rad/s
T

= A=amplide="m =2 - a4
(O}

(10) Heat given by water to reach at 0°C

0, =mcAT =10x1x 10=100cal
Heat taken by ice to melt,

Q, =mcAT + mL=10x05x[0-(-20)]

+10x 80 =900 cal

As Q, < (5, so ice will not completely melt and final
temperature = 0° C.
As heat given by water is cooling up to 0°C is only just
sufficient to increase the temperature of ice from -20°C
to 0°C, hence mixture in equilibrium will consist of 10 g

ice and 10 g water at 0°C

Study Tactics
When the temperature of a substance is increased or
decreased by AT, then heat transfer is calculated by
Q = mcAT, whereas during its phase change, itisQ = mL.

28. (8) Initial energy of charge capacitor,

U, =—;C,V|2 =%x 10x 1078 x (220)% = 242x107 J

Common potential after redistribution,
Ve C\V, +C,V, _ "

"V =0
AT L2 =0
-6
_10x10 x622°=220x3v
15% 10" 3
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Now, energy of charged capacitors,
i = —;(Cl +Cy )V?

2
=%(15x10'6)(&3x2) =161x107J

L ———>X
Loss of energy,
=242x107 - 161x 107 }
=81x10™ = 81x 107 ! :
81 8 X But mass of each hole, m=a xR
S EnT  Ane A 2
100 100 100 M wnp2 =T MR
Hence, X =8 L2 12
29. (0.5) As v.1B, force on the charged particle, Since L=4R, m= % sl
F=Bgv

Distance of the centre of a hole and centre O of the plate

If a is acceleration of particle, then x=A0=v2R  [-In the right-angled AOAM

F=ma 5 :
s0, ma = Bqv OA = (OM)" +(MA)
Bui2 ..(0) =VR*+R? =V2R? = 2R =x]
i Using parallel axes theorem, the moment of inertia of a
If K is kinetic energy of particle, then hole about the axis,
K= Lt ] o 3 g* 2
—2mv 1=5mR +mx*=m 7+2R [ x=+v2R]
2K -
V=, — (i) M 5R® _ SmMR* : ,
m =— = [using Eq. (1)]
: o 16 2 32
From Egs. (i) and (ii), we get o .
3/2 Moment of inertia of four holes about the Z-axis
_ ma _ m‘a 5 5
B= = ...(i11) St MR StMR

172 — 4] = 4x =
q,/gﬁ 9(2K) 32 8
m . 3

" Moment of inertia of the complete square plate,
Here, m=16x107"" kg

2
2=102 m/s? 3 _%_—(41%) [ L=4R]
g=16x10"C 8

=~ MR
K=2MeV 3
=2x10° x16x 107" J Therefore, moment of inertia of the remaining portion
=2x16x10712 ] about the Z-axis,
Substituting these values in Eq (ii1), we get by _8 MR? - 5n M ain? ( 8 5m ) MR>
B (16x107%7)¥2 x10'? 3 8
16x107"% x (2x 2x L6x 107 )!"2 The sqliadifls=2
213 d
(16)"?x10 2 x10" (3_ Sn)
(L6)Y? x107" x2x 107" _3 8 _(g_ﬁ)xg
8 3 8)°8
= %107 = 05mT MR*
2 3
64-151 3 64-15
30. (0.26) According to the figure, mass per unit area of the = pqhe — o
M 3x8 8 64
late, o.= —
s ig = l—ﬂ =026
64
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31. (d) Bromine in its second excited state, reacts with
fluorine to form BrF;. Its shape is square pyramidal.
4s 4p 4d

WD TTT
DT T T T
(4] [111]

Br (Ground state) =

Br (First
exmted state) =

Br (Second
excned state) =

o 1]

", Brin second excited state will react with F to form
BrF; having square pyramidal shape.

32. (b) The reaction takes place as follows

S Q

A]c KOH

O
3. (a) Structure of gwen compounds are as follows

B

1=2.39D
1,2,3-trichlorobenzene  1,4- dlchlorobenzene

M (1n

Cl Cl
Cl
C Cl
Cl
§=1.26D it=028D

1,2,4-trichlorobenzene  1,3,5-trichlorobenzene
[111)) (IV)

Thus, the increasing order of dipole moment is
[I<IV<II<I

34. (a) Determination of molecular structure Structure of
given compound may be determined as molecular

formula
[Degree of unsaturation (u)]
{0+ P mml 4 2
2 2 2
=16+ 1)—ﬂ - lom s
2 2 2

Since, the organic compound is cyclic, it must contain
benzene ring as final product which is also aromatic

in nature.
NO, NO, NO,
i F i i
ortho-form meta-form P

para-form

From the given options, we will choose para form as a
starting material and further sequence of chemical reaction

will be as follows
NO,
N HN/ CH; Bt
\CH DMF
F
cH, e
(4) (B)

Hence, the possible structure of compound B is

CH,
wL{ O
CH;j

Study Tactics

The problem includes conceptual mixing of determination
of molecular structure of compound and nucleophilic
substitution reaction on substituted benzene ring.

35. (c) The correct match is A-II, B-I, C-IV, D-IIL

36. (b) The correct match is A-II, B-I, C-IV, D-IIL
+ Myosin is an example of fibrous protein.
+ Vitamin Ascorbic acid is also known as vitamin-C.
» Haemoglobin It is an example of globular protein.

+ Androgens is an example of steroids.

37. (d) Wittig reaction The conversion of cyclopentyl
methylketone to 2-cyclopentyl-2-methyl ethene is done
by the use of Wittig reagent, i.e. phosphorus ylide.

Therefore, the reagent B is

® S}
PPh, =CH, or PPh ;—CH,
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Reaction involved by using is as follows 41. (d) Solubility of salt AD

0 AD=== 4% 4o
) (S)
© + R L
Cyclopentyl methyl S Ky =S .
ketone O —8 -4
O 0 = pphy or  S=JK,=y5x10""=223x 10
4 e Solubility of salt AD,
CH,—PPh; — CH, .
A, == 4" 30
CH3 CH3 2 s 25
O—PPh; CH, Ky =[4""][D"} =5(25) =45’

’r

O -

2-cyclopentyl-2-methyl ethene

§=yRKoTa=y 310" -3
7= 2o

Solubility of salt 4D,
AB, =24 30
s 38

CH; + OPPh;

Clemmensen reduction When carbonyl compound is

treated with amalgamated zinc in presence of K,=(4 "D P =53S) =275*

concentrated HCI, it converts >C=O to >CH2. S @3s)}
0 _ _[28x107" ”
S=4Kg,/27=1 BN e L0x 10

It means solubility order is AD> AD; > AD,.
. Only statements (I) and (IV) are correct.

CH Zn-Hg
4 Conc. HCI1 CH;

This is a direct method for conversion of ketone to
hydrocarbon. Thus, the reagent A used is Zn-Hg in

42. (b) Among the given complexes
[Co(H,0),(NH; ), (en)]3 * has 3 geometrical isomers.

conc. HCL. y g ,
——— - NH; 7 NH3—| "en—|
Study Tactics 3N e v T <A
This problem includes conceptual mixing of Wittig i Co_ien i Co_ien ;. Co__
reaction and Clemmensen reduction. OH /}\/ . H O/}\/ “H N/|\0H
2 2 3 2
e L ] S SR Ee—— ! H20 NH3 0].{2
BaCl, while, all other have 2 geometrical isomers.
38. (c) SO; ™ (aq)+ SO} (ag) — BaSO, +2Cl™+SO%" 2
White: ppt. 43. (b) 2FeSO, —> Fe,0; + SO, + SO,
Therefore, using BaCl, sulphite and sulphate get (4) (D) (B) (C)
separated easily. Fe,0; + 6HCl — 2FeCl; + 3H,0
Conc.
39. (d) 6HCHO +4NH, —> (CH, ), N, + 6H,0 (D) (£) A
Formaldehyde Hexamethylene [Lewis acid and exists as a dimer)
~¢iramine chr207 (aq)+ stO4 (aq)+3SOZ (g)‘—)
When formaldehyde reacts with ammonia, (B)

hexamethylene tetramine is formed which is used as
urinary antiseptic (urotropine).

. (a) The reaction is given as

P,  +3NaOH+3H,0—> 3NaH, PO,

(Tetraphosphorus) (Sodium
hypophosphite)

+ PH,
(Phosphine)

Thus, phosphorus (P, ) on reaction with NaOH produces
phosphine (PH, ) gas.

K,50,(aq)+Cr, (SO, ); (ag)+H,0()
(green)
SO, forms a trimer in which no S—S§ bond is present.
(€)
0

/N

0)
Ss
0] 0

o | | 0
S S

AN
0/ No” Yo

7N\
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44. (a) Given, osmotic pressure

(m,) for one solution = L5 atm
(m, ) for other solution = 25 atm
V=1L
V,=2L
The osmotic pressure of resultant solution is
np (V) +Vy)=nV, +m,V,
3np =15X14+25%2

g =%=216atm

45. (0 N? =9;24=§=2.5
N;=233.95
2 2
10-4
N,=20-d 5

Study Tactics

N, has 14 electrons and its bond order is 3. Every
electron added or subtracted to 14, reduces the bond

order by 0.5.

46. (a) Given for 0.2 M solution,

R=60Q
k=15Sm™ =15%x107S em ™!
Now,
cphl l
A x A

%-Rxx =60x15x102ecm™!

For, 0.5 M solution

R=280Q
Kz
As we know,
I 1 1
R: —_—=—X—
pA K A
1 1 1 > o
K=—X—=—x60x15%x10"" Scm
R 4 280
=0321x107% Sem ™' =321x107 Sem™
Now,Am=KXIOOO
M
_321x107 Sem™ x1000 em’L”!
0.5 mol L

=6420S cm? mol !

47. (b) Among the given hormones, glucagon increase the
glucose level in the blood. While insulin keeping the

blood glucose level within the narrow limit.

48'

49,

o
g

51.

52.

(c) Fenton’s reagent is a mixture of ferrous sulphate and
hydrogen peroxide (FeSO, and H,0,) and it can be
used for the conversion of benzene to phenol.

(b) p-toluenesulphonyl chloride is the derivative of

Benzene sulphonyl chloride also known as Hinsberg’s
reagent.

0]

I

H;C S—Cl + 1° amine — Soluble in alkali
}
(0]

H;C !—CI +2°amine — Insoluble in alkali

|
0

I
H,C ‘@*ﬁ—Cl +3°amine — No reaction

0

(c) (A) is true but (R) is false.

Vinyl halide [(CH; ); C—CH=CH—Cl ] do not
undergo nucleophilic substitution reaction.

This is due to the formation of highly unstable

@
carbocation (CH; ); C—CH = CH; which cannot be

delocalised by the m-electrons, also C—Cl has partial
double bond character which is difficult to break.

(11) For s-orbital /=0,m; =0
For p-orbital / =1,m; =-1,0,+1
For d-orbital /=2,m; =-2,-1,0,+1,+2

- For every orbital, 2 electrons will contribute for m; = 0.
Fe=1s?,25%,2p°% 3s%,3p® 45%,34°

[Atomic no. 26]
Fe'* =15 252 2p%35?3p%34°

For m =0, No. of electrons =

1
Is 25 2p 3s 3p 3d

Hence, electrons with m=0are 11.

(1) Equivalents of CO, produced
- Ixnxt
96500
_0.5%0.9x 96.45x 60
96500
_ 260415 0.027
96500
Moles of CO, (n =2)produced = 0.027

Moles of C,H, (n = 1) produced =&227 =0.0135
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Total moles of gases produced = 0.0405 Mn** has 5 unpaired electrons.
o= - M OO XA ggerm g, Magnetic moment () = /5(5+2) = /35 = 5.92
p 760 .
760 So,uM“" =392y
Mo 3.87

53. (2) 1 mole of the gas at STP =224 L

56LatSTP=16g The sum of ratio ofp, 2 andp s, is

1.53 +1=2.53 = 3(nearest integer
Hence, 22.4 Lat STP = 10X 224 _ 44 ( gen)
59. (1) AT, =molality x K,
Thus, molecular mass of gas = 64 g w
: T, =
Given, gas is SO, . Ay mxw okttt
2+16x=64=>x=2 7 AT, XmxW
Thus, gas is SO,. b x 1000
54. (4624) t,,, = 40 minutes Given, AT, =01°C, m=180, W =100, w= 18
) o 0693 _0693_ o .. K, = 180x01x100_ o
12 N 1000 % 1.8
o—— initially = Initial rate of decay
Uinber of. alems preseut mibally= A 60. (3) Only equation (B) does not involve reduction.
80 - TiO, — TiCl,
= —OOT‘B = 4624.2— 4624 +4) (+4
55. (169) Solubility of PbCl, =45 gL' = % mol L™! Mathematics
N 2t - 1 .\‘2
i L 61. () Let/= [ dx
. 45 3 o X+ 1
Ko =4x :4)(('2“7%) Put x* =1 = 2vdx=dt
=169%107 = 169x 10”7 al x=g”=1°
x=Lt=
56. (0) The E.C. of Zn =1s*,25%,2p®,35%,3p°®,34'0, 45> L
e dt 1
So, electronic configuration of Zn* will be A= 3 ,[ 41 =1 =3 4

0
152252 2p%3523p°34'0 45!

.. . : 62. (c¢) Here, z=1+ai
Valence electron is in s-orbital, so azimuthal quantum ©

number (/) for valence shell electron is (0). = i=l-d’+2i
57. (29) Molecular weight of graphite = 12 g/mol -~ So,ztz={(1-a’)+2ai} {l + ai}
Heat of combustion per mol for graphite = —345x 10* kJ =(-a*)+2ai+(1- a )ai - 2a*
Heat generated for 1g of graphite «+ 22 joreal.
=—M=—0.2875x102 kJ s 2+ (1-a*)a=0
12 =  a(3-a")=0= =43 [+ a> 0]

=2875k] = 29k]

2
The negative sign shows that the heat is evolved. Now, 1+ 242 +..... tz

12 12
58. (3) Electronic configuration of Cr =[Ar]3d°4s' - = {1 \/ji) - 1= (ks \/ji) -1
Electronic configuration of Cr** = [Ar]34° I+y3i-1 - 3
Cr* has 3 unpaired electrons. v (1+43 i =2 (_1 + ﬁ ,')
Magnetic moment (1 )= /n(n+2) 2 2
12
=3(3+2)=15=387 i (cosgﬂ.sin g)

Electronic configuration of Mn = [Ar]3d° 4s* 3 3

_ Al2 - _ a2
Electronic configuration of Mn** = [Ar]3d° =27 (cos 4z +isin 4m)=2
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wlvzvzt + +z“—212_1—@
' V3i 3i

=- 4095«/51——1365«/31

63. (¢) g(x)= lim L)+ A0

L & 4
If] x| =1, then g(x):fﬁ)ﬁ)-%f’ix—) ()

If]x[<l then lim x" =0

n— o

g(x)= f(x) (1)
If|x|>1 then lim x™" =0

n— oo

o)= fim 2L AC)

e x4

=h(x)  ..(ii)

The function g(x)shall be continuous everywhere, if
f(x)and A (x)are continuous everywhere and if g(x) is
continuous at x==1 1.

Now, from Egs. (i), (ii) and (iii), we get
()= f(1)+ h(1) _ = h(l)

ek
i fiy- LR

= f(-1)=h(- 1)
Statement I and Statement II both are true.

64. (b) -
On differentiating above expansion two times, we get

n(n—=1)(1+x)" "% =1.2C, +2-3C;x
+..+4(n-1nC, x"

=h(-1)

(1+x)" =Cy +Cyx+Cyx* +...+C,x"

-2

On putting x = 1in above equation, we get
1:2C; +2:3C3+ .+ (n=1)nC,
=n(n-1)2""?

65. (0

X/

Required area = j: ydx = j L j4 d-x

iyl (16—8)—(4——1) R
4 3 2)| 4 2 4

=1.75
66. (d) Given, equation of lines
x-py+5=0 ...(1)
y+5=0 )

Let any point on line (i) be 4(a:, 30+ 5)and on line (ii)
be B(B, - 5).

B y+5=0
Using section formula,
x=a;2B=3x=(x+2ﬁ ..(iii)
-10+30+5
and =
3
= 3y=30-5 ..(iv)
From Egs. (iii) and (iv), on eliminating ot and 3, we get
3y +5 9 -3y-5
: f=
6
P = AB2

=(0—B)* + (3o +10)°
=Zl(3x—3y—5)2 +(3y+15)?

67. (c¢) Given lines, 1=4 =2 +43 =z ;L : =) (say)  ..»0)
x-1_y+l_z+10_ i
and 2 = —: R U (say) ..(ii)
From Egs. (i) and (ii), we get
A+4=2u+1
= A-2u=-3 (1)
and -3-4A=-1-3u
= 4h-3u=-2 w(iv)
From Egs. (iii) and (iv), we get
A=landu =2

.. Point of intersection (4 +1,-3-4,-1+7)
ie (5,-17,6).
Distance of (5,— 7, 6) from (1, - 4, 7)= /16 + 9+ 1

=+/26 units
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h' (x)

h(x)

On integrating both sides w.r.t x, we get
log h(x)=log A+x

68. (d) b’ (x)=h(x) = =1

= h(x)= Ae"
h(0)=1

= A=1
h(x)=e*

and gx)=2x-¢"

1=J.02ex(2x—e" )dx

2 x 2k
=J0 (2xe’ —e™ )dx

2x 2
=2[xe" —e* 3 - -
2 |y

=2[(2e2—e2)—(0—1)]—[

(e* =1)(e* +1)

2
=2[e? +1]- -
(Pl (d-er +])
- 2
(e +D)(5-¢Y)
e

69. (b) Given, sin™' x+sin™" y+sin~! z=

On taking sin ~'

. a+f+y=

oa+p=

x
T
5
n_

EY

cos(o +B)= cos(g - Y)

cos 0. cos B —sin o sin B =sin y

and we have, sin o0 = x,sin p = yandsiny =z

", cos e =q/1-x%,cos p=4/1- y?

. From Eq. (1), we get

wll—xz 1= A -xy=z

\ll—xz 1= ¢ =(z+xy)

On squaring both sides, we get
o +y2 + 22 + 2z =1
70. (b)va-c=|a||c|cosB

and given that 8 =cos "~ ' G)

g =]

=o,sin”' y=Pandsin~' z =17, we get

71.

72.

73.

= cose=l
4

weslallelx =, [al=[e|=1

On taking dot product by a, band ¢ with b— 2¢ = Aa,
we have

a-b-2a-¢)=A\a-a)

1
= a-b=A+- (i
v (i)
2
Similarly, b-¢c= 8—%—% (1)
and b-c-2=XA(a-c) (i)
From Egs. (1), (ii) and (iii), we get
8—"—2-5—2=x(-‘)=> (h=3)(h+4)=0
2 4 4
A>0=A=3
33+x)°, -3<x<-1
@ f'(x)= .

3, -1<x<?2
Clearly, f” (x)changes its sign at x = — 1 from positive to
negative and so f(x)has local maxima at x=—1.
Also, f”(0)does not exist but /" (0~ )< 0and
/7 (0% )> 0. It can only inferred that f(x)has a
possibility of minimum at x = (.
Hence, it has one local maxima at x = — 1and one local
minima at x= ().

Thus, there are total number of 2 local maxima and local
minima.

(b) abede =1050=2x 3% 5% x 7

We can assign 2, 3 or 7 to any of 5 variables a, b, cd
and e.

We can assign 52 to just one variable in 5 ways or can
assign 5* = 5x 5to two variables in >C, ways, then 5
can be assigned in °C, + 3C, = 5+ 10=15ways
Hence, required solutions = 5x 5x 5x 15=1875

Now, according to the question, we get

375k=1875= k=@=5
375

3
(b) Given’ @ = M
dr  x(y’ -x)
= x(y3 —x)dy=y(x+ y3 )dx
= (o =xPdy=(y+ y* dx

= xyde+ ylde-xp dy+xPdy=0
= x(ydx + xdy)+ y3 (ydx—xdy)=0
xdy - ydx)‘xz <l

= xd(xy)—f( >
X
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= )=y 2L]=0 = dey) _y ¥ 75. (B) The common region is shown shaded. AB and CD
X ¥2 yl x \x are the latus rectum of the parabolas.
On integrating both sides, we get Y 5
Jd(xy)zjgd(,_v) A b
CONEMEAS;
1 )1 I
= -——= (—J =t C
:ry x) 2 X———— ——X
= | y3+2x+2Cx"y_:0
ALY LS8 E0=ban Gued i
2 B c
Then, * +2r-3’y=0 |2
V=—tx 7 yP=4x
74. (c) Given,/3pcos x + 2gsinx=r sl 1}
P Thus, the integral points on or within the shaded region
It has two roots such thata. + 3 = = -
. 1 ) (1,0)’(151)5(1*2)’(17“1)7(1,_2)’ (—130)’ (_15 I)a
i v (-1.2), (-1, -1), (-1, -2) and (0, 0).
J3 pcos (E = x) +2q sin(g - x) =p Hence, there will be 11 such points.
76. (a) f(x)=[16" +27"" +1]=[4™ +2.4" +1]
= «/§p €08 X €08 ~ + sin xsin = X, 12
3 3 J)=[(4" +1)7]
4+ 1) >1v
+2q(sin£cosx—cos£sinx)=r = @+>1va
3 3 < [(4" +1)*]= Integral values
= \[ip o x-—l tsin - _x/_§ L which is greater than equal to one.
2 Hence, natural numbers are range.
1. 77. (¢) Let o be the common root.
3| weE R = o +20° —a+A=0=h=-a - 207 +a
2.
J3 3 ’ ) and a“+5-3A=0
:[7p+\/3q cosx+(§p—q)sm.X—r (i) 0(2+50L—3(—0L3—20L2+0t)=0
On subtracting Eq. (i) from Eq. (ii), we get = 307 +70% +20=0
= o (0% + 7o+ 2)= 0
\/Sq—ﬁp cosx+(§p—3q)sinx20 ( )
2 2 , = o3 @+2)+1(@+2)]=0
= oaBa+1)(o+2)=0
= V3g- i p=0 -1
2 o= 0, —2, ?
qg 1
= e S -14
2 A=0-2,—
g 77
= q:p=1:2 n
78. (@) Y D, =56
Study Tactics o

Given, V3pcos x +2qsinx =r

—
e

il n n

. Eq. (i) has two distinct real roots o and B, witho, + p = % /"n= !

T = z2k n+n+l  n*+n |=56
So, replace x by (5 - x) in given equation, solve both 7 =
equations and find p :q. 2”:(21‘_ 1) n® n+n+1
e s . I\ = 1
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n n n
= |nn+l) nP+n+l nt+n |=56
n? n? n+n+1
= n(n+1)=56
= n=17
l'. 4 . .4 .
79. @) i-C, _ C; _ C'=i
+ g 2 2

—

== (12 +27 +32 +47)

1 15
=- (30)=—2
(30) G

E=N

80. ) p’+q° +r’ =2

= p=0g=2lr=21
p=tlg=0Qr=ztl
p=tlg=xlr=0

Total solutions = 12

Now, |A4|#0

= p+tq+rz0

- Required solution = 6

- Probability of system has unique solution

_6_1

12 2

X = =
81. () Lety=sinhx=e 2
= e —1=2ye"

= ¥ -2y -1=0

=5 e":yi\/—yz—-i-l

= g7 (x)=log (x ++/x% +1)
Jx)=g"(x)

=log (y+y»* +1)

2002 (elooz —1 %2 4
——|=log

- f 28501 26501 i 28501
=log > =501
1002 _
501 26501

1
82. (16) Given, M = 5

vy e 3 v

oy
w2
ol

[re* >0

|

2L 3A

1 0
T &
o

. MEP-AM-1,=0

5 8) (A 2 (1 0y (00
= -— - =

8 13) \2» ) (0o 1) 00

- g

ol 3

8-20 12-3A 00
A
7 =2=16
TR SRR LIRS O
Time Saver Tip
-+ The characteristic equation is
[M-tl|=0
- =t 2] 0
2 8-t
t2-4-1=0
MZ—aM-1,=0
[using Cayley Hamilton theorem)]

Thus, A =4
So,2" =2* =16

83. (3) If a line makes the angle o, f and y with X, ¥ and
Z-axes respectively, then
P+m?+n®=1

2% +m? =lor2n® +m? =1

= 2cos’ =1-cos? P [ I=cosa, m=cosp]

=5 2cos® o =sin’ P

= 2cos’a=3sin’ a [sin? P =3sin® ]
5cos’a=3

84. (5) General term T, , , in the expansion of (x + y)" is
given by

_n n-r_r
r+l = Crx ¥

and in the expansion of (x + y)"**

" _ n+3 n+3-r _r
Tr+l - Crx ¥

Given, T—":—Té—
T3 T4
nC‘xn—lyl n+3C2 xn+ly2
nczxn—2y2 n+3C3xny3
(n+3)(n+2)
2n 2
nn=1) (1+3)(n+2)(n+1)
6
= I S PR
n-1 n+l
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0
85. 2) Let1=jﬁn/2\/cos x— cos® x dx
0
=j \/cOS x(1-cos? x) dx
-n/2
0
=j \/cos x |sin x| dx
-n/2

For—E<x<0
2

0

= -1<sinx<0 =—J 4/COS X sin x dx
-n/2

Letcos x=t=sin xdx=—dt

Whenx=—£,t=0
2
Whenx=0,7=1

|
Iz'[(;tz dt

1
3
t2

3
2 )
=2

w o

sin(a,, )sin(a,, ;)

ont 1
= sin(a, .| Jcos(a, )—cos(a, . )sin(a, )

86. (1) sin(a,,, -a,)+

n

" Sin(an )Siﬂ(a” +1 )

2n +1
On dividing by sin(a,, )sin(a,, , , ) to both sides, we get

cota,,, —cota,=

2n+l

1
= cot a2—COt al :—2

1
cota; —cota, =—
23

1
cot a, —cot a; = —-and so on
2
But a, =tan~'2

=tana, =2
1
=cota; =—
2

11 1 1
e GDL By B b = = Ay

2.. 23 2)1

V3

87. (2 z=—i+——=+iw
2) 5T

88

where, @ is cube root of units.
2% =(iw)” = - in?
(2% +71)1% = (— jgo? 471108
= (- in? — )%
= (= )% (14 02)%
—1(~ )%
=-0
Since, (z%° +i7')1% =z
= i =-0
- (i0) =-w
= Fof =1
F=2.610, ...
andk-1=3,6,9, ...

k =10 is the required least positive integer.
Thus, E =2
5

(81) Given, equation of ellipse is

.. Equation of side 4B is

y—1=(tan 60°) (x — 0)
= y= NETS|
On solving Egs. (i) and (ii), we get

%+(«/§x+1)2=1
= x2+9(3x% +1+ 4/3x0)=9
= 28 +183x+9=9
= 28x +18J/3r=0
= l4x2+9«/§x=0
= x(14x+ %3)=0

%3

= x=0 or x=——
14

[o1+o+0? =0]

..()

...(ii)
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On putting x = — ;1—,{% in Eq. (ii), we get

=27 -13
14 14
Hence, B = —_—%,_—B
14 14
2 2
AB = —ﬂ (_—lé—l) =i—,\/—§umts
14 14 74
= Perimeter of AABC = i x79J§ = 2—77 V3 units = k

. T3k=81
89. (2) Given, n=20,6 =2and =10

Tx=nx=20x10=200
Incorrect £x =200

Also,l £x? - (x)? =02
n

= —=4+100

90.

= *x? =2080

If wrong observation 10 is omitted
Correct £x=200-10=190
Correct Zx* = 2080 - 10% = 1980
and n=20-1=19

Correct mean x = %) =10

¥ o sz -
Correct standard deviation = ,|— — (X)
n
1980 2
=,]——(10
\ T (10)

=2.05
=2
(1) B does not follow 4 = Book B comes before Book 4
C does not follow B = Book C comes before Book B
D does not follow C = Book D comes before Book C
Thus, 1st place — Book D
2nd place — Book C
3rd place — Book B
4th place — Book 4
Hence, only one arrangement is possible.
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