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USEFUL DATA
Atomic weights:Al = 27, Mg = 24, Cu = 63.5, Mn = 55, Cl = 35.5, O = 16, H = 1, P= 31,Ag = 108, N = 14,
Li = 7, I = 127, Cr = 52, K=39, S = 32, Na = 23, C = 12, Br = 80, Fe = 56, Ca = 40, Zn = 65.5, Ti = 48,
Ba = 137, U = 238, Co= 59, B =11, F = 19, He = 4, Ne = 20, Ar = 40 , Mo = 96
[Take : ln 2 = 0.693, ln 1.1 = 0.095, ln 3 = 1.09, e = 1.6 × 10–19, me= 9.1 × 10–31 kg ]
Take: 0 = 8.85 × 10–12 C2/Nm2, g = 10 m/s2, Swater = 1 cal/gm °C, Lice = 80 cal/gm. , g = 10 m/s2

unless otherwise stated

C H E M I S T RY

Q.1 During the process of electrolytic refining of Copper which of the following may obtained as a anode
mud ?
(1)Ag,Au (2)Ag, Zn (3) Fe, Ni (4) Zn, Ni

Q.2 How many moles of KOH are required per mole of R–NH2 in the balanced reaction ?

R–NH2 + CHCl3 + KOH  Heat R–N 
 C + KCl + H2O

(1) 1 (2) 2 (3) 3 (4) 4

Q.3 An ionic solid 'AB' (Mw = 120 g/mol) has NaCl type structure. The shortest distance between cation

and anion is 500 pm. If there is a schottky defect of 2% then the density of crystal in g / cm3 will be :

(NA = 6 × 1023)

(1) 0.80 (2) 0.784 (3) 0.016 (4) None of these

Q.4 Which of the following metal is not commerciallyextracted byself reduction method from their corre-
sponding ore ?
(1) Cu (2) Fe (3) Pb (4) Hg

Q.5 What is the major product of the given reaction sequence ?
NH2

Pyridine

O)COCH( 23  
K288

SOH,HNO 423     ¯OH

(1)

NH2

NO2

(2)

OH

(3)

NH2

O

(4)

OH

NO2
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Q.6 At 27°C, the vapour pressure of an aqueous solution of urea is equal to the osmotic pressure of 5×10–3 M

aqueous solution of glucose. If vapour pressure of pure water at 27°C is 114 torr then the mole fraction

of urea in its solution is - [Given : R = 0.08 L-atm/mol-K]

(1)
5

4
(2) 0.25 (3)

4

3
(4) 0.2

Q.7 Select incorrect statement regarding silver extraction -
(1) Cupellation process is used when Lead - Silver alloy is rich in Silver and Lead is removed.
(2) Parke's and Pattinson's process is used when Lead Silver alloy is rich in lead.
(3) Zinc forms alloywith Lead, from which Lead is separated bydistillation.
(4) Zinc forms alloywith Silver, from which Zinc is separated bydistillation.

Q.8 What is the colour of the dye formed in the given reaction ?

PhN2Cl + PhNH2 
H

(1) Red (2) Orange (3) Blue (4)Yellow

Q.9 In a solid compound, X-particles are present in ccp position,Y-particle are in all octahedral voids and

Z-particles are in alternate tetrahedral voids. If all void- particles along one of the body-diagonal are

removed then the formula of compound will be given as -

(1) X4Y3Z3 (2) X3Y4Z3 (3) X4Y4Z3 (4) X4Y3Z4

Q.10 During the extraction process of Copper, Silica is added to roasted ore, in order to remove.
(1) cuprous sulphide (2) ferrous oxide (3) ferrous sulphide (4) cuprous oxide
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Q.11 Find the incorrect combination of reaction and reaction name.

(1)
CuCl,AlCl.Anhy

HCl,CO

3

 

OH

(Gatterman – Koch reaction)

(2)
3

3

AlCl.Anhy

COClCH  

COCH3

(Friedel CraftsAlkylation)

(3)

X

Ether

Na (Fittig reaction)

(4)
N X2

 

  HCl/ClCu 22

Cl

+ N2 (Sandmeyer reaction)

Q.12 For a Ist order reaction, the correct graph showing variation of half-life (t1/2) with inverse of Kelvin-

temperature (1/T) will be -

(1)

t1/2

1/T

(2)

t1/2

1/T

(3)

t1/2

1/T

(4)

t1/2

1/T

Q.13 During Froath Floatation process, use of depressant is :
(1) to remove gangue from the sulphide ore. (2) to seprate two sulphide ore selectively.
(3) as froath stabilizer. (4) to wet gangue particles.

Q.14 Which sugar is composed only of-D-glucose units ?
(1) Starch (2) Cellulose (3) Lactose (4) Sucrose
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Q.15 Due to non-stoichiometric defect, a sample of cuprous oxide is found to have a composition Cu1.8O.

The mole % of Cu2+ in total copper content of the crystal will be -

(1) 10% (2) 11.11 % (3) 88.88 % (4) 90 %

Q.16 A salt impart red colour to the borax bead in reducing flame, what could be the colour of the bead in
oxidisingflame.
(1) Blue (2) Green (3)Yellow (4)Voilet

Q.17 Which of the following is a condensation copolymer ?
(1) Styrene (2) Buna-S (3) Bakelite (4) Nylon-6

Q.18 The abnormal molecular mass of CH3COOH when dissolved in benzene is found to be 80 g/mol. The

percentage of CH3COOH present in dimeric form in solution is -

(1) 50% (2) 12.75 % (3) 25 % (4) 33.33 %

Q.19 Which of the following pair of cations can be separated by using excess NH3 solution ?
(1) Bi3+(aq) andAl3+(aq) (2)Al3+(aq) and Zn2+(aq)
(3) Hg2+(aq) and Pb2+(aq) (4) Cu2+(aq) and Cd2+(aq)

Q.20 Select the cationic detergent amongst the following.
(1) Sodium Palmitate (2) Sodium Stearate
(3) Cetyl trimethyl ammonium bromide (4) Sodium Lauryl sulphate

Q.21 A solution is prepared bymixing two volatile liquids. If its vapour pressure is lesser as compared to the

vapoure pressure calculated from Raoult's law then the only incorrect option for the solution is -

(1) Hmix > 0 (2) Vmix < 0 (3) Smix > 0 (4) Gmix < 0

Q.22 Filtrate obtained from group II basic radicals is heated with drops of dil. HNO3 before adding reagent of
group III, in order to -
(1) to remove HCl and H2S (2) to convert Fe2+ into Fe3+

(3) to oxidise Cr3+ to Cr2O7
2– (4) to lower the pH of solution.
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Q.23 Indicate the IUPAC name of the following compound.

Br

(1) 3-bromo-1-methyl benzene (2) 4-bromo toluene
(3) p-ethyl bromo benzene (4) 1-methyl-4-bromo benzene

Q.24 Specific activity of a radioactive substance (M = 226 amu) is 3.7 × 1010 distintegration per second per

gram. The mean life of substance (years) is nearly -[NA = 6 ×1023]

(1) 2270 (2) 2822 (3) 8228 (4) 8822

Q.25 H2S gas when passed through a solution containing cations in presence of HCl, it precipitates the
cations of second group of qualitative analysis but not those belongs to the fourth group. It is because :
(1) Presence of HCl decreases the sulphide ion concentration.
(2) Presence of HCl increases the sulphide ion concentration.
(3) Ksp of group II sulphides is more than that of group IV sulphides.
(4) Sulphides of group IV cations are unstable in HCl.

Q.26 Which compound gives a base insoluble product with benzene sulphonyl chloride?
(1) N-ethyl aniline (2) p-toluidine
(3)Anisole (4)Trimethylamine

Q.27 AB2 (aqueous) decomposes according to the first order reaction :

AB2(aq)A(g) + 2B(l)

After 20 min the volume ofA(g) collected during such a reaction is 20 ml and that collected after a very

long time is 40 ml at same temperature and pressure. The rate constant for the reaction is:

(1) 1.435 × 10–2 min–1 (2) 2.5 × 10–2 min–1

(3) 3.46 × 10–2 min–1 (4) 6.93 min–1

Q.28 On adding KIsolution in excess to a solution of CuSO4. We get precipitates 'P' and other liquid solution
'M'. Select correct pairs ?
(1) P is CuI and M is I2 solution (2) P is CuI2 and M is I2 solution
(3) P is CuI and M is KI3 solution (4) P is CuI2 and M is KI3 solution
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Q.29 What is the major product of the given reaction ?

NO2

NO2

Cl


 

H)ii(

K368,NaOH)i(

(1)

OH

OH

Cl

(2)

NO2

OHHO
Cl

(3)

NO2

NO2

OH

(4)

OH

OH

OH

Q.30 For the followingsequential radioactive decay-

EDCBAY
X   

the only correct statement is -

(1) atomic number of E is (X +2) (2) Aand E are isosters.

(3) Mass no. of D is (Y–8) (4) B and D are isobars.
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Q.31 A transverse wave is travelling along a horizontal string. The first picture shows the shape of the string at
an instant of time. This picture is superimposed on a coordinate system to help you make anynecessary
measurements. The second picture is a graph of the vertical displacement of one point along the string as
a function of time. How far does this wave travel along the string in one second?

(1) 0.3 cm (2) 3.0 cm (3) 9.0 cm (4) 27 cm

Q.32 A cyclic process of an enclosed gas of constant mass is represented by
volume (V) against absolute temperature (T) as shown. If P represents
pressure, the graph representing the same process can be

T

V

A

C
B

(1)

V

P

A

C

B

(2)

T

P

C

B A

(3)

V

P

A

C B

(4)

T

P

C

A
B
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Q.33 A closed organ pipe is vibrating in its second overtone. The length of the pipe is 10cm and maximum
amplitude of vibration of particles of the air in the pipe is 2mm. Then the amplitude of S.H.M. of the
particles at 9cm from the open end is:

(1) 3 mm (2) 2 mm (3)
2

3
mm (4) none of these

Q.34 A sound source S and observers O1, O2 are placed as shown. S is always at rest and O1, O2 start
moving with velocityv0 at t = 0.At any later instant, let f1 and f2 represent apparent frequencies of sound
received by O1 and O2, respectively. The ratio f1/f2 is

(1) zero (2) between 0 and 1 (3) 1 (4) > 1

Q.35 Equal masses of three liquidsA, B and C have temperatures 10oC, 25oC and 40oC respectively. IfAand
B are mixed, the mixture has a temperature of 15oC. If B and C are mixed, the mixture has a temperature
of 30oC,. IfAand C are mixed the mixture will have a temperature of
(1) 16oC (2) 20oC (3) 25oC (4) 29oC

Q.36 A steel rod is 4.000 cm in diameter at 30 ºC. A brass ring has an interior diameter of 3.992 cm at

30 ºC. In order that the ring just slides onto the steel rod, the common temperature of the two should

be nearly (
steel

= 11 × 10–6/ºC and 
brass

= 19 × 10–6/ºC)

(1) 200 ºC (2) 250 ºC (3) 280 ºC (4) 400 ºC

Q.37 A hot liquid is kept in a big room. The logarithm of the numerical value of the temperature difference
between the liquid and the room is plotted against time.The plot will be very nearly.
(1) a straight line (2) a circular arc (3) a parabola (4) exponential decay

Q.38 A body cools from 80°C to 50°C in 5 minutes. Calculate the time it takes to cool from 60°C to 30°C.
The temperature of the surroundings is 20°C.
(1) 10 min (2) 15 min (3) 20 min (4) 5 min
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Q.39 A sinusoidal wave (longitudinal or transverse) is propagating through a medium in the direction ofve
x-axis. The parameters of the waves are A,  and k. The particle at x = /4 executes the motion
y(t) =Asint. Possible equation of the wave is
(1) y(x, t) = A sin[t  kx + (/2)] (2) y(x, t) = A sin[t + kx + (/2)]
(3) y(x, t) = A sin[t  kx  (/2)] (4) y(x, t) = A sin[t + kx  (/2)]

Q.40 PV versus T graph of equal masses of H2, He and CO2 is shown in figure.
Choose the correct alternative
(1) 3 corresponds to H2, 2 to He and 1 to CO2
(2) 1 corresponds to He, 2 to H2 and 3 to CO2
(3) 1 corresponds to He, 3 to H2 and 2 to CO2
(4) 1 corresponds to CO2, 2 to H2 and 3 to He

Q.41 Amonoatomic gas is taken fromAto C as shown in the figure. The temperature of gas at B is 27°C, then
the change in internal energyof the gas is

A
B

C150

100

V (in cc)

(in kPa)100 200

(1) 15 J (2) 20 J (3) 30 J (4) 25 J
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Q.42 Arope hangs from a rigid support.Apulse is set by jiggling the bottom end.We want to design a rope in

which velocityv of pulse is independent of z, the distance of the pulse from fixed end of the rope. If the

rope is verylong the desired function for mass per unit length µ(z) in terms of µ0 (mass per unit length of

the rope at the top (z = 0), g, v and z is :

z = 0

z

(1) z]v/g[
0

2

e)z(  (2) z]v/g[
0

2

e)z( 

(3) z
v

g
log)z(

2e0 







 (4) z

g

v
e)z(

2

0 











Q.43 In the Pressure versus Volume graph shown, in the process of going from a to b 60 J of heat is added,
and in the process of going from b to d 20 J of heat is added. In the process of going from a to c to d,
what is the total heat added?

(1) 80 J (2) 65 J (3) 60 J (4) 56 J

Q.44 Aglass tube of 1.0 meter length is filled with water. The water can be drained out slowlyat the bottom
of the tube. If a vibrating tuning fork of frequency500Hz is brought at the upper end of the tube and the
velocityof sound is 330m/s then the total number of resonances obtained will be
(1) 4 (2) 3 (3) 2 (4) 1
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Q.45 A body of mass 25 kg is dragged on a rough horizontal floor for one hour with a speed of 2km/h.

The coefficient of friction between the bodyand the surface in contact is 0.5 and half the heat produced

is absorbed by the body. If specific heat of body is 0.1 cal g–1 (0C)–1, then the rise in temperature

of body is

(1) 50 K (2) 23.8 K (3) 100 K (4) 11.9 K

Q.46 There is a rectangular metal plate in which two cavities in shape of rectangle and circle are made, as

shown in figure, with dimensions. P & Q are centres of these cavities. On heating the plate which of the

followingquantities increases.

b

a

R
Q

r

P

(1) r2 (2) ab (3) R (4) A, B, C are all correct

Q.47 A block of wood is floating in water at 0°C. The temperature of onlywater is slowly raised from 0°C to

10°C. With the rise in temperature of the water the volume of block above water level will be

(1) increase (2) decrease

(3) first increase and then decrease (4) first decrease and then increase

Q.48 Arectangular block of lead has dimensions 4 cm × 3 cm × 20 cm.Atemperature difference of 100°C
can be applied to any pair of opposite faces that we choose.

4 cm

A
F

B G

E
H

C

D
3 cm

20 cm

(1) The largest amount of heat flows if it flows parallel to line BG..
(2) The largest amount of heat flows if it flows parallel to lineAD.
(3) The smallest amount of heat flows if it flows parallel toAF.
(4) The smallest amount of heat flows if it flows parallel toAB.
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Q.49 Two identical solid spheres have the same constant temperature. One of the spheres is cut into two
identical pieces. These two hemispheres are then separated. The intact sphere radiates an energy Q
during a given time interval at temperature T0. During the same interval, the two hemisphere radiate at
total energy Q' at temperature T0. Emissivity of all the surfaces is same. The ratio Q'/Q has value :
(1) 0.50 (2) 0.75 (3) 2.0 (4) 1.5

Q.50 An ideal gas obeys a law V2P= constant. The gas is initially at temperature T and have volume V. As it
expands to 2V the temperature becomes
(1) 2T (2) 3T (3) T (4) T/2

Q.51 Two different isotherms representing the relationship between pressure P and
volume V at a same temperature of the same ideal gas are shown for masses m1
and m2 of the gas respectively in the figure given, then:
(1) m1 > m2 (2) m1 = m2
(3) m1< m2 (4)All of the above are possible

Q.52 Which of the figures, which show the pressure difference fromregular atmospheric pressure for an organ
pipe of length L closed at one end, corresponds to the 1st overtone for the pipe?

(1) (2) (3) (4)

Q.53 Acarblowingahornoffrequency350Hzismovingnormallytowardsawallwithaspeedof5m/s.Thebeat
frequencyheardbya person standingbetween the car and the wall is (speedof sound in air= 350 m/s)
(1) zero (2) 3.5 Hz (3) 5 Hz (4) 10 Hz

Q.54 The quantity
kT

pV
represents

(1) mass of the gas (2) kinetic energyof the gas
(3) number of molecules in the gas (4) number of moles of the gas
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Q.55 Figure shows three temperature scales with the freezing and boilingpoint of water indicated.Achange of
25 R0, 25 S0 and 25 U0 is denoted by x1, x2, x3 respectively. Which of the following is correct:

(1) x1 > x2 > x3 (2) x2 < x1 < x3 (3) x3 > x2 > x1 (4) x2 > x3 > x1

Q.56 One end of a conducting rod is maintained at temperature 50ºC and at the other end, ice is melting at
0ºC. The rate of melting of ice is doubled if :
(1) The temperature is made 200ºC and the area of cross-section of the rod is doubled.
(2) The temperature is made 100ºC and length of rod is made four times.
(3)Area of cross-section of rod is halved and length is doubled.
(4) The temperature is made 100ºC and the area of cross-section of rod and length both are doubled.

Q.57 Consider a solar system with planets that revolve around the sun in circular orbits. The temperature (T)
of a planet having no atmosphere situated at a distance r from the sun varies as
(1) T  r4 (2) T  r4/3 (3) T  r3 (4) T  r–1/2

Q.58 The order of magnitude of the number of nitrogen molecules in an air bubble of diameter
2 mm under ordinary conditions (pressure = 1 atm; temperature = 27°C) is:
(1) 105 (2) 109 (3) 1013 (4) 1017

Q.59 A process 1 2 using diatomic gas is shown on the P–V diagram on
the right. P2 = 2P1 = 106 N/m2, V2 = 4V1 = 0.4 m3. The molar heat
capacity of the gas in this process will be

(1)
12

R35
(2)

13

R25

(3)
11

R35
(4)

7

R22

Q.60 The efficiency of a carnot engine is 0.6. It rejects total 20 J of heat. The work done by the engine is
(1) 40 J (2) 50 J (3) 20 J (4) 30 J



XII MT-4 [JEE Main] Page # 15

SPACE FOR ROUGH WORK

M AT H E M AT I C S

Q.61 Let f(x) be a one-to-one function such that f(1) = 3, f(3) = 1, f '(1) = – 4 and f '(3) = 2. If g = f –1, then

the slope of the tangent line to
g

1
at x = 1 is

(1)
2

1
(2)

9

1
(3)

18

1
(4)

32

1

Q.62 The value of















t

0

x4

0t
dx)x3sin21(

t

1
nLim l is equal to

(1) 6 (2) 12 (3) 18 (4) 24

Q.63 If g (x3 + 1) = x6 + x3 + 2, then the value of g(x2 – 1) is
(1) x4 – 3x2 + 3 (2) x4 + x2 + 4 (3) x4 – 3x2 + 4 (4) x4 + x2 + 2

Q.64 Suppose that f (0) = 0 and f ' (0) = 2, and let g (x) =   )x(ffxf  . The value of g ' (0) is equal to

(1) 0 (2) 1 (3) 6 (4) 8

Q.65 The value of the definite integral, 


 
1

1x31x dx)ee( is

(1) 2e4


(2)

e4


(3) 










 

e

1
tan

2e

1 1
2 (4) 2e2



Q.66 A line L is perpendicular to the curve y = 2
4

x2

 at its point P and passes through (10, –1). The

coordinates of the point P are
(1) (2, –1) (2) (6, 7) (3) (0, –2) (4) (4, 2)
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Q.67 If f(x) = max. 








81

1
,x,x 24  x [0,), then the sum of the square of reciprocal of all the values of

x where f(x) is non-differentiable, is equal to

(1) 1 (2) 81 (3) 82 (4)
81

82

Q.68 Given: f (x) =

3/2

x
2

1
4 








 , g (x) =











0x,1

0x,
x

]x[nta

h (x) = {x}, k (x) = )3x(log25 

then in [0, 1], Lagranges Mean Value Theorem is NOT applicable to
(1) f, g, h (2) h, k (3) f, g (4) g, h, k
[Note : where [x] and {x} denote the greatest integer and fractional part function of x respectively]

Q.69 If the function f (x) = ax e–bx has a local maximum at the point (2, 10), then
(1) a = 5; b = 0 (2) a = 5e, b = 1/2 (3) a = 5e2, b = 1 (4) none

Q.70 Suppose, f (x, n) = 









n

1k
x x

k
log , then the value of x satisfying the equation f (x, 10) = f (x, 11), is

(1) 9 (2) 10 (3) 11 (4) none

Q.71
 




 

n4r

1r
2n n4r3r

n
Lim is equal to

(1)
35

1
(2)

14

1
(3)

10

1
(4)

5

1
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Q.72 Number of integral solutions of the equation sgn 
















6

x
sin 1 = 1, is

[Note : where [x] denotes the greatest integer less than or equal to x and sgn x denotes signum function
of x.]
(1) 2 (2) 3 (3) 5 (4) 7

Q.73 The area bounded by the curve y = x2 + 4x + 5, the axes of co-ordinates & the minimum ordinate is

(1)
3

2
3 (2)

3

2
4 (3)

3

2
5 (4)

3

8

Q.74 The differential equation of all parabolas having their axis of symmetrycoincidingwith the axis of x has
its order and degree respectively
(1) (2, 1) (2) (2, 2) (3) (1, 2) (4) (1, 1)

Q.75 Number of roots of the equation x2 – 2x – log2 | 1 – x | = 3 is
(1) 4 (2) 2 (3) 1 (4) 0

Q.76 Let F(x) be the primitive of
9x

2x3




w.r.t. x. If F(10) = 60 then the value of F(13), is

(1) 66 (2) 132 (3) 248 (4) 264

Q.77 If

























0x;k

0x;ex
)x(f

x

1
2

is continuous at x = 0, then
[Note : {x} denotes fractional part of x.]
(1) f(x) is differentiable at x = 0
(2) k = 1
(3) f(x) is continuous but not differentiable at x = 0
(4) f(x) is continuous everywhere in its domain.
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Q.78 




xsinxsin

xcosxcos
42

53

dx is equal to

(1) sin x  6 tan1 (sin x) + C (2) sin x  2 sin1 x + C
(3) sin x  2 (sin x)1  6 tan1 (sin x) + C (4) sinx  2 (sin x)1 + 5 tan1 (sin x) + C
[Note : where C is constant of integration.]

Q.79 Point 'A' lies on the curve
2xey  and has the coordinate (x,

2xe ) where x > 0. Point B has the

coordinates (x, 0). If 'O' is the origin then the maximum area of the triangleAOB is

(1)
e

1
(2)

e8

1
(3)

e2

1
(4)

e4

1

Q.80 Let f (x) =






Qx,xcos4
Qx,30a10axsin3 2

.

Which one of the following statement is correct ?
(1) f (x) is continuous for all x when a = 5.
(2) f (x) is discontinuous for all x.

(3) f (x) is continuous for all x = 2n – tan–1 








4

3
, n I when a = 5.

(4) f (x) is continuous for all x = 2n – tan–1 








3

4
, n I when a = 5.

Q.81 If x = tan1 1  cos1 










1

2
+ sin1

1

2
; y = cos

1

2

1

8
1cos


















 then :

(1) x = y (2) y = x (3) tan x =  (4/3) y (4) tan x = (4/3) y

Q.82 The domain of the derivative of the function f (x) =










1|x|if,24|x|

1|x|if,e 1|x|

is

(1) R – {–2, 0, 2} (2) R – {– 4, –2, –1, 0, 1, 2, 4}
(3) R – {–6, – 4, –2, 0, 2, 4, 6} (4) R – {–6, – 4, –2, –1, 1, 2, 4, 6}
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SPACE FOR ROUGH WORK

Q.83 If f and g are the functions whose graphs are shown, let

P(x) = f (x) g (x), Q(x) =
)x(g

)x(f
and C(x) =   )x(gf .

The value of   )2('Q)2('C)2('P  equals

(1) 3/2 (2*) 3
(3) – 3 (4) – 6

Q.84 Let dx)x(fdt)t(fe)x(G
x

0

x 












  where f(x) is continuous on R. If f(0) = 1, G(0) = 0

then G'(0) equals
(1) 1 (2) 2 (3) 3 (4) 4

Q.85 2n

n

n

n

1
1

e
Lim












equals

(1) 1 (2)
2

1
(3) e (4) e

Q.86 If
dx

dy
= (ey – x)–1 where y (0) = 0, then y is expressed explicitly as

(1)
2

1
ln(1 + x2) (2) ln(1 + x2) (3) 





  2x1xnl (4) 





  2x1xnl

Q.87 The area enclosed by g(x), x = –3, x = 5 and x-axis where g(x) is the inverse of
f(x) = x3 + 3x + 1, is
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SPACE FOR ROUGH WORK

(1)
2

5
(2)

2

7
(3)

2

9
(4)

2

11

Q.88 Let J = 




1e

0
1x

1
exp. 









 

2

1x2x2

dx and K = 
e

1

x ln x exp. 








 

2

2x2

dx.

The value of (J + K) is equal to

(1)   1e2

e
 (2)   1e2

e
 (3) 0 (4)   2e2

e


Q.89 The graphs y = 2x3 – 4x + 2 and y = x3 + 2x – 1 intersect in exactly 3 distinct points. The slope of the
line passing through two of these points
(1) is equal to 4 (2) is equal to 6 (3) is equal to 8 (4) is not unique

Q.90 The value of








































n

1r

1r

2n 5

3

rr

5r2
Lim is equal to

(1) 2 (2)
5

9
(3)

5

6
(4) none
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HINTS & SOLUTIONS

CHEMISTRY
Q.1 Ag,Au (due to less electropositive)

Q.2 R – NH + CHCl + KOH2 3 R – N C + KCl + H O2=

H – C – Cl + OH¯ CCl : 2

Cl

Cl
:CCl2

RNH + CCl R – NH – CCl2 2 2 2
 OH¯

– KCl
R – N = C – Cl



H

OH¯

R – N C


CHCl2 + KOH CCl + KCl + H O 2 2:

3 mole of KOH are required in carbylamine
test.

Q.3 Shortest distance between cation and anion =

2

a
= 500 pm

a = 1000 pm

JEE-MAIN MOCK TEST-4
XII

TEST CODE

1 1 2 6 9

COURSE

NU C L EU S

IOC OC PC IOC OC PC IOC OC PC IOC OC PC IOC OC PC

Q.No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Ans 1 3 2 2 1 4 3 4 1 2 2 2 2 2 2

IOC OC PC IOC OC PC IOC OC PC IOC OC PC IOC OC PC

Q.No. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Ans 1 3 4 2 3 1 2 2 1 1 1 3 3 3 4

Q.No. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

Ans 2 4 2 4 1 3 1 1 4 1 3 1 2 2 4

Q.No. 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Ans 4 3 3 4 4 3 1 1 3 4 4 4 4 4 4

Q.No. 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

Ans 3 4 3 3 1 4 3 1 2 3 3 1 2 1 1

Q.No. 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90

Ans 2 1 3 2 3 3 3 2 1 4 3 3 4 3 2

dideal =
A

3 N.a

M.z
= 23310 106.)101000(

)120()4(

 

= 0.8 g/cm3

dactual = 0.8 × 0.98 = 0.784 g/cm3

Q.4 Sulphide ore of Cu, Pb, Hg are reduced by
self reduction.

Q.5
NH2

(CH CO) O3 2

Py

NHCOCH3

+ CH COOH3

Acetanilide

HNO , H SO3 2 4

288 K

NHCOCH3

+

NO2

NHCOCH3

NO2

OH OH

NH2

+

NO2

(Major)

NH2

NO2

 

Q.6 Vapour pressure of aquoeus solution of urea

= 5 × 10–3 × 0.08 × 300 )CRT( 

= 0.12 atm
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= 0.12 × 760 = 91.2 torr

R.L.V.P = soluteX
P

PP




114

2.91114
= 0.2 = XSolute

Q.7 Ag is 3000 times more soluble in Zn in com-
pression of Pb.

(Pb –Ag) + Zn (Ag – Zn) Pb
separation

after  Zn –Ag

distillation

Ag + Zn (s)

Q.8 PhN Cl + PhNH2 2

H+

N = N NH2

Yellow coloured dye

Q.9 Zx = 4

Zy = 4

Zz = 4

Q.10 FeS + O2 (limited)  FeO + SO2
FeO + SiO2 (Flux) FeSiO3 (Slag)

Q.11 CH COCl3

Anhy.AlCl3

COCH3

It is Friedel Craft's acylation not Friedel crafts
alkylation.

Q.12 K = RT

Ea

Ae


; RT

E

2/1

a

Ae
t

2ln




t1/2 = RT

Ea

e
A

2ln


t1/2

1/T

Q.13 Theory based

Q.14 Cellulose isa linearpolymerofD-glucoseunits
joined by-glycosidic linkage.

Q.15 OCu 8.1

8.1

2


contains Cu+ and Cu2+

Let total Cu ions = 100

if Cu2+ = x

 Cu+ = (100 – x)

so
100

)2)(x100()1(x

8.1

2 


1000 = 1800 – 9x

x =
9

800
= 88.88 %

Q.16 d-block cation Bead colour
in reducing flame in oxidising

flame
Cu2+ Red Blue
Cr3+ Green Green
Fe3+ Green Yellow
Mn2+ Colourless Violet

Q.17 Bakelite is formed from a condensation reac-
tion of phenol with formaldehyde.

H SO2 4

OH

(Excess)

+ H – C – H

O

(Excess)

OH

CH2

OH

CH2 CH2

CH2

OH OH

Bakelite

Q.18 i =
O

T

M

M

i = 







 1

n

1
1

80

60

0.75 = 







 1

2

1
1

 = 0.5
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%  = 50 %

2CH3COOH  (CH3COOH)2

1 1 –
2



% of CH3COOH = 100

2
1

2












 

indimericform = 100
5.1

5.0
 = 33.3 %

Q.19 Bi3+ + excess NH3Bi(OH)3(white)
Al3+ + excess NH3Al(OH)3 (white)
Zn2+ + excess NH3  Zn(NH3)3 (clear)
Hg2+ + excess NH3  HgO.HgNH2 
Pb2+ + excess NH3  Pb(OH)2
Cu2+ + excess NH3Cu(NH3)4

2+ (clear)
Cd2+ + excess NH3Cd(NH3)4

2+ (clear)

Q.20
CH (CH ) – N – CH3 2 15 3

CH3

CH3

Br¯

+

Cetyltrimethyl ammoniumbromide is cationic
detergent.

Q.21 If vapour pressure is less compared to that

calculatefromRaoult's law, thensolutionshows

negative deviation and for that solutionVmix

< 0 ; Smix > 0 ;Gmix < 0 ; Hmix > 0

Q.22 Theory based

Q.23

CH3

Br

1
2

3

4
4– Bromo toluene

Q.24 A= N

3.7 × 1010 =  







 23106

226

1

 = 23

10

106

226107.3





tmean =


1

=
365243600226107.3

106
10

23





 2270 years

Q.25 Theory based

Q.26 Hinsberg test

SO Cl +2

NH– Et

– HCl
SO – N –2

Benzene
sulphonyl chloride

(insoluble)

Et

Q.27 AB2(aq)A(g) + 2B(l)

initialmoles a

t = 20 min a – x x 2x

t =  – 1 2a

K =
xa

a
ln

t

1



K = 








20

40
ln

20

1

=
20

693.0
= 3.46 × 10–2 min–1

Q.28 CuSO4 + excess KI CuI  + KI3 / I2
(white) (Brown)

Q.29 NO2

NO2

Cl

NaOH, 

Cl

NO2

NO2

OH

OH
NO2

NO2



Cl

NO2

NO2

OH

Meisenheimer
complex

–Cl¯

Q.30 HeBA 4
2

4Y
2X

Y
X 




eCB 0
1

4Y
1X

4Y
2X 





 

eDC 0
1

4Y
X

4Y
1X 


 

HeED 4
2

8Y
2X

4Y
X 
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PHYSICS
Q.31 From the graphs

 = 9cm
T = 3 sec

 v =
T


=

3

9
cm/sec = 3cm/sec.

Q.32 Combination of isoboric, isochoric &
isothermal.

Q.33
5

L4
=   = 8cm

thus 2 cm corresponds to  = z/2
1 cm corresponds to  = z/4

So y = Asm /4 = 2 ×
2

1
= 2

Q.34 f1 = f ]
v

cosvv
[ 0 

...(1)

f2 = f ]
v

vv
[ 0

...(2)


2

1

f

f
=

0

0

vv

cosvv




> 1

Q.35 msA (15 – 10) = msB (25 – 15)
sA = 2sB
msB (30 – 25) = msC (40 – 30)
sB = 2sC  sA = 4sC
msA (T – 10) = msC (40 – T)
 4(T – 10) = 40 – T
T = 16°C

Q.36 For ring just slides on to the steel rod the

diameter of rod and ring should be equal to

each other and suppose due to increment

in temperature the diameter of both are equal

then

4 (1+
s
) = 3.992 (1 +

Brass
)

4 + 4 × 11 × 10–6 ×  = 3.992 + 3.992

× 20 × 10–6 × 

4 + 44 × 10–6  = 3.992 + 79.84 × 10–6

× 

0.008 = 35.84 × 10–6 

84.35

108 3
=  ;  =

84.35

8000
= 283

so if temperature increased by223°C then ring

will start to slideand this temperaturewill equal

to

 = 30° +  = 30 + 253 = 283°C

 = 283°C  280°C

Q.37 From N.Law of collision
n (T – T0) = –kt + n (Ti – T0) (y = –mx + x)
equation of straight line.

Q.38 Byaverage form of Newton’s Law of cooling:

5

5080
= k 











20

2

5080
......... (i)

t

3060
= k 











20

2

3060
......... (ii)

Solving (i) and (ii) we get t = 9 minute
We should applyactual result.
By Newton’s law of cooling :

gsurroundinfinal

gsurroundininitial

TT

TT




= ekt when k is const.

2050

2080




= ek×5

 (2)1/5 = ek ......... (i)

2030

2060




= ekt

 (4)1/t = ek ......... (ii)
From (i) and (ii) we get 21/5 = 22/t


5

1
=

t

2

 t = 10 min.

Q.39 Let equation of wave as it is movingalongve
x-axis is
y = A sin(kx +t +)
But, y(/4, t) =Asint
Comparing then
kx +  = 0   =/2
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Q.40
T

PV
= tan= nR

 slopeno. of moles

Q.41 U = Uf – Ui

=
2

3
nRT =

2

3
[PCVC – PAVA]

=
2

3
[150 × 10–6 × 200 × 103 – 100 × 10–6

× 100 × 103]
= 30 J

Q.42 Fz = 0

(T + dT) + µgdz – T = 0

dT = –µgdz .......... (i)

also T = µv2

dT = dµv2 + 2vdv dµ

As v is independent of z

dv = 0

dT = v2dµ .......... (ii)

from equation (1) and (2) we get

 



d

= – 2v

g

z

0

dz

or µ = µ0
 zv/g 2

e

Q.43 Qabd – Qacd
= (Wabd – Wacd) + (DUabd – DUacd)
= W

abd
– W

acd
+ 0

(internal energychange is same for two paths)
= area of abdca = 15 J ]
Q

abd
= Q

ab
+ Q

bd
= 60 + 20 = 80 J

Q
acd

= Q
abd

–15= 65 J

Alternative :
From the First law of Thermodynamics, one
has
Uacd = Qacd +Wacd = (60 J + 20 J)
+ [–(8Pa) (3m3)] 56 J. Since energy is a
state variable,
Uacd = Qacd +Wacd 56 J
= Q + [–(3Pa) (3m3)] Qacd =65 J

Q.44  =
f

v
=

500

330
= 0.66 m =

1n2

4





 n = 3

Q.45 Friction force = 0.5 × 25 ×10 = 125 N

distance moved = 2 × 103

 work done against friction = 250 × 103 J

 Heat given to the body = 125 × 103 J

 T =
2.41.0100025

10125 3




=

42

50
=

21

250

= 11.9 K

Q.46 Alldimensionwill increase

Q.47 To keep Buoyent force constant volume of

submerged part must increase.

Q.48
dt

dQ
=



kA
(T2 – T1)

dt

dQ
max if



A
is max.

 parallel to CD, AB, FG or EH.

dt

dQ
min. If



A
is min.

 parallel to CH / BG /AF / DE
 [C]

Q.49 u = eAT4 and 1e and T are constant


1

2

1

2

A

A

u

u
 =

2

3

R4

2)RR2(
2

22






Q.50 PV × V = C
TV = C

T' =
2

T

Q.51 PV =
M

m
RTT

V m
V1 < V2  m1 < m2

Q.52 Theree must be 3 half loops.

Q.53 Frequency observed by man is same as
“observed” bywall and it reflects the same and
as man and wall are relatively at rest, hence
man observers same frequency of reflected
sound. Hence no beat frequency

Q.54 pV = NAkT

NA =
kT

pV
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Q.55 1° R = 1°C

1° S =
70

100
=

7

10
°C

1° U =
75

100
=

3

4
°C

1°S > 1°U > 1°R
 x2 > x3 > x1

Q.56
dt

dQ
=

dt

dmL
=

L

TkA

Q.57 Power recived by earth from sun 2r

1


Q.58  PV = nRT

105 ×
2r

3

4
= RT

N

N

V

Q.59 P2 = 2P1 V2 = 4V1 n = 1

C = Cv +
dT

PdV

dw = PdV = Area =
2

1
[(P1 + P2) (V2 – VV1)]

=
2

1
(3P1 × 3V1) =

2

9
P1V1

dT = T2–T1 =
R

VP 22 –
R

VP 11

=
R

V4P2 11 –
R

VP 11 =
R

VP7 11

C =
2

5
R +

11

11

VP7

RVP

2

9

=
2

5
R +

14

R9
=

14

R44
=

7

R22
Ans.

Q.60 0.6 =
input

rejectinput

input Q

QQ

Q

workdone 


=
i

r

Q

Q
1

0.6 =
iQ

20
1

Qi = 50
W = Qi – Qr = 30 J

MATHEMATICS

Q.61 f(x) =
)x(g

1
; f '(x) =

)x(g

1
2


· g'(x)

f '(1) =
)1(g

1
2


g'(1) = 









)3('f

1

9

1

= 








2

1

9

1
=

18

1
. Ans.]

Q.62 l =
t

dx)x3sin21(

Limn

t

0

x4

0t

 


l

= t4

0t
)t3sin21(Limn 


l

(using L'Hospital's rule)

=
)t3sin2(

t

4
Lim

0ten l =

t3

t3sin·4·3·2
Lim

0t
= 24 Ans. ]

Q.63 g(x3 + 1) = x6 + x3 + 2 = (x3 + 1)2 – x3 + 1
=(x3+1)2–(x3+1–1)+1=(x3+1)2–(x3+1)+2
Put x3 + 1 = t
So, g(t) = t2 – t + 2
 g(x2 – 1) = (x2 – 1)2 – (x2 – 1) + 2

= x4 – 3x2 + 4. Ans.]

Q.64 g (x) =   )x(ffxf  ;

f (0) = 0; f ' (0) = 2

g ' (x) =      )x('f·)x(f'f1·)x(ffx'f 

g ' (0) =    )0('f·)0('f1·)0(f'f 

= f ' (0) [– 1 + (2)(2)]
= (2) (3) = 6 Ans. ]

Q.65 I = 


1
x3x )e·ee·e(

dx
= 



1
2x2

x

)ee(e

dxe

(multiply Nr and Dr by ex)
put ex = t  ex dx = dt

I = 


e
22 et

dt

e

1
=




e

1
2 e

t
tan

e

1

= 




 




42e

1
2 = 2e4


Ans. ]
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Q.66
Pdx

dy
=

4

x2 1 =
2

x1

 slope of normal = –
1x

2

 –
1x

2
= 10x

1y

1 



 20 – 2x1 = x1y1 + x1

 3x1 + x1y1 = 20 ....(1)

also y1 =
4

x2
1 – 2

 4y1 = x1
2 – 8 ....(2)

only (D) satisfies (1) and (2) both.]

Q.67 Clearly f(x) =




















1x,x

1x
9

1
,x

9

1
x0,

81

1

4

2

1
1

81

1
9

1

x
4

x
2

O
X

Y

Clearly f(x) is non differentiable at x =
9

1
, 1

 sum of squares of reciprocals
= 92 + 1 = 82 Ans. ]

Q.68 f is not differentiable at x =
2

1

g is not continuous in [0, 1] at x = 0 & 1
h is not continuous in [0, 1] at x = 1

k (x) =
5n2)3x(

l
 = (x + 3)p where 2 < p < 3

Q.69 f (2) = 10, hence 2ae–2b = 10
 ae–2b = 5 ....(1)
f ' (x) = a [e–bx – bx e–bx] = 0

f ' (2) = 0
a(e–2b – 2be–2b) = 0
ae–2b (1 – 2b) = 0

 b = 1/2 or a = 0 (rejected)
from (1) if b = 1/2; a = 5e
 a = 5e and b = 1/2 Ans.]

Q.70 f (x, n) = 









n

1k
x x

k
log

= 


























x

n
log......

x

2
log

x

1
log xxx = 








nx

x

!n
log

given: f(x, 10) = f (x, 11)

 







10x

x

!10
log = 








11x

x

!11
log 

10x

!10
= 11x

!11

 x = 11 Ans. ]

Q.71 Tr =
2

4
n

r
3n·

n

r

1













S = 













n4

1
2

n

r
·4

n

r
3

1

n

1

= 


4

0
2)4x3(x

dx

put 4x3  = t

 dtdx
x

1

2

3


= 
10

4
2t

dt

3

2
= 


















10

1

4

1

3

2

t

1

3

2
4

10
=

10

1

40

6
·

3

2
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Q.72 We have 0
6

x
sin 1 







  








6

x
= 1

 1 
6

x
< 2 






12
x

6

 x = 2, 3 only.
Hence two integral solution will satisfyabove
equation. ]

Q.73 y = x2 + 4x + 5 = (x+2)2 + 1

A =   dx5x4x
0

2

2



 =

0

2

2
3

5x2
3

x








=
3

2
4

3

14

3

8
2108

3

8











Q.74 equation (x  a)2 + y2 = (x  b)2 [ S = (a , 0)
; D : x = b ]

y2 = (b2  a2) + 2x (a  b)

differentiate twice to get y
d y

dx

2

2 +
dy

dx











2

= 0 ;

y x

2

dx

yd
+

2

dx

dy








= 0.

Q.75 x2 – 2x – 3 = log2 | 1 – x |
4 points ]

Q.76 F(x) =  


dx

9x

2x3
; let x – 9 = t2

 dx = 2t dt

 F(x) =  











 
dtt2·

t

2)9t(3 2

=    dtt3292 2 = 2 [29t + t3]

F(x) = 2 ][ 23)9x(9x29  + C

given F(10) = 60 = 2 [29 + 1] + C
 C = 0

 F(x) = 2 ][ 23)9x(9x29 

F(13) = 2 [29 × 2 + 4 × 2]
= 4 × 33 = 132 Ans. ]

Q.77 )x(fLim
0x

= 0

  




 


functionboundedaiseand0xLim x12

0x


 k = 0

Now, f ' (0) =
h

)0(f)h0(f
Lim

0h





=  h1

0h
ehLim


= 0  f ' (0) = 0 Ans.

Note that f (x) is discontinuous at

x = ±
2n

1

l
, ±

3n

1

l
and so on.]

Q.78 sin x = t ; I =
  

 



22

22

t1t

t2t1
dt;

f (t) =  



)y1(y

)2y()1y(
= 1 +

)1y(y

)y21(2




; y = t2

= 1 + 6 











1y

1

y3

1
;  










 dt

t1

6

t

2
1

22 ]
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Q.79 A =
2

ex
2x

;

A' = 



   22 x2x e·x2e

2

1

=  2
x

x21
2

e
2




= 0

 x =
2

1
gives AAmax.

 Amax =
22

e 21

=
e8

1
]

Q.80 f (x) will be continuous where
3 sin x + a2 – 10a + 30 = 4cos x

or 
5

2 30a10a


 =   
5

xsin3xcos4




or (a – 5)2 + 5 = 4cos x – 3sin x
 a = 5 and 4 cos x – 3 sin x = 5

 1xsin
5

3
xcos

5

4


or cos (x + ) = 1, where tan  =
4

3

 x = 2n –  = 2n –
4

3
tan 1 , n  I.

Q.81 x = /4 ; y = cos
2


; where cos

2


=

8

1
and

cos
2


=

2

cos1 
=

4

3
]

Q.82 Solve graphically ]

Q.83
P' (x) = f (x) g ' (x) + g (x) f ' (x)
P' (2) = f (2) g ' (2) + g (2) f ' (2)

= (1) (2) + 4 (–1)
= – 2

Q ' (x) =
)x(g

)x('g)x(f)x('f)x(g
2



Q ' (2) =
16

)2)(1()1)(4( 
= –

16

6
= –

8

3

C' (x) =   )x('g)x(g'f

C ' (2) = f ' (4) · 2 = 3 · 2 = 6 ]

Q.84 Let  
x

0

)x(Tdt)t(f  T ' (x) = f (x)

 On differentiating b.t.s. w.r.t. x, we get
f(x) = T '(x)
Hence

dx)x(fdt)t(fe)x(G
x

0

x
  















=  dx)x('T)x(Tex
  = ex T(x) + C

  
x

0

x Cdt)t(fe)x(G

Now on differentiating

 
x

0

xx )x(fedt)t(fe)x('G

 G'(0) = f(0) = 1 Ans.]

Q.85 2n

n

n

n

1
1

e
Lim












=











n

1
1nn

n

n 2

e

e
Lim

l

=












n

1
1nnn

n

2

eLim
l

; Put n =
y

1

=
2y

)y1(ny

0y
eLim





l

= 2

1

e = e Ans.]
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Alternatively: L = 2n

n

n

n

1
1

e
Lim













ln L = 

















 n

1
1nnnLim 2

n
l

Put n =
y

1
,

we get ln L =
20y y

)y1(ny
Lim





l

 ln L =
2

2

0y y

........
2

y
yy

Lim
















=

2

1

 L = 2

1

e = e Ans.]

Q.86 We have
dx

dy
= (ey– x)–1 

dy

dx
= ey – x


dy

dx
+ x =ey; So I.F. = dy

e = ey

General solution is given by

x ey =
y2e

2

1
+ C  x =

2

ey

+ Ce–y

As y(0) = 0, so C =
2

1

 x = y
y

e
2

1

2

e   ey – e–y = 2x

 e2y – 2xey – 1 = 0  2ey = 2x ± 4x4 2 

But ey = x – 1x2 
(Rejected)

Hence y = ln 




  1xx 2 ]

Q.87

y

x
(0, 0)

(–1, )–3

(1, )5

Area

=  



0

1

3 dx)3()1x3x( +   
1

0

3 dx)1x3x(5

=
2

9
Ans. ]

Q.88 In the integral J, substitute x + 1 = t
 dx = dt and x2 + 2x = (t2 – 1)

Now J = 


e

1

2

2t

t

e

2

dt and K = dtetlnt
e

1

2

2t2




Hence (J + K) = dttlnt
t

1
e

e

1

2

2t2













=

et

1t

2

2t

tlne

2 



















= 2

2e2

e


=   2e2

e


Q.89 Let (x1, y1) and (x2, y2) are two of these
points given y = x3 + 2x – 1 and
y = 2x3 – 4x + 2
 y1 = 2x1

3 – 4x1 + 2 ....(1)
and 2y1 = 2x1

3 + 4x1 – 2 ....(2)
(2) – (1)

y1 = 8x1 – 4 ....(3)
|||ly y2 = 8x2 – 4 ....(4)

—————
y2 – y1 = 8(x2 – x1)
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12

12

xx

yy




= 8 Ans. ]

Q.90 Tr =

1r

5

3
·

)1r(r

r3)1r(5















=

1r

5

3

1r

3

r

5






















=

1rr

5

3

1r

3

5

3
·

5

3
·

r

5






















= 3






























1r

5

3

1r

1

5

3
·

r

1

 Sn = 


n

1r
rT

T1 = 3




























21

5

3

2

1

5

3

1

1

T2 = 3




























32

5

3

3

1

5

3

2

1

:

Tn = 3






























1nn

5

3

1n

1

5

3

n

1

—————————————

Sn = 3























1n

5

3

)1n(

1

5

3

 n
n

SLim


=
5

9
. Ans.

Aliter: Tr =  













1rr

5r2 1r

5

3











=

1r

5

3

)1r(r

r3)1r(5























=






























 1rr

5

3

1r

1

5

3

r

1
3

= 3(rr – vr + 1)

So,













 






n

1r
1r

n

1r
r

n

1r
r vv3T

 Sn = 3 (v1 – vn + 1) = 1n

2nn

5)1n(

35)1n(9








So, 1n

2nn

n
n

n 5)1n(

35)1n(9
LimSLim





 


 =

5

9
.
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