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Atomicweights: Al =27, Mg=24, Cu=63.5,Mn=55,Cl =35.5,0=16,H=1,P= 31,Ag=108, N = 14,
Li=7,1=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:In2=0.693, In1.1=0.095,In3=1.09,e=1.6 x 109, m=9.1 x 103 kg]

Take: €,=8.85x 1012 C¥Nm? g =10 m/s? S,
unlessotherwise stated

USEFUL DATA

=1cal/lgm °C, L, =80 cal/gm., g = 10 m/s?

ater

CHEMISTRY

Q.1 Duringtheprocessof dectrolytic refining of Copper which of thefollowing may obtained asaanode

mud ?

(1) Ag,Au (2 Ag, Zn (3) Fe, Ni (4) Zn,Ni
Q.2 How many molesof KOH arerequired per mole of R-NH,, inthebalanced reaction ?

R-NH, + CHCl, + KOH _Het | R-N 2 C+KCl +H,0

M1 (22 33 (4) 4
Q.3 Anionicsolid’AB'(M,, = 120 g/mol) hasNaCl type structure. The shortest distance between cation

and anionis500 pm. If thereisaschottky defect of 206 then the density of crystal ing/ cm3will be:

(N, =6x10%)

(2) 0.80 (2)0.784 (3) 0.016 (4) Noneof these
Q.4  Whichof thefollowing metal isnot commercially extracted by sdlf reduction method fromtheir corre-

spondingore?

(1) Cu (2) Fe (3)Pb (4 Hg
Q.5 Whatisthemaor product of the given reaction sequence ?

NH,
(CH5C0),0 . HNO3,H,S0, OH™ |
Pyridine 288K
NH, OH NH, OH
1) 2 ©) (4)
NO, © NO,
SPACE FOR ROUGH WORK
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Q.6

Q.7

Q.8

Q.9

Q.10

At 27°C, thevapour pressureof an agueous sol ution of ureaisequa to theosmotic pressureof 5x10°3 M
agueous sol ution of glucose. If vapour pressureof purewater at 27°Cis 114 torr then themolefraction
of ureainitssolutionis-[Given : R=0.08 L-atm/mol-K]

4 3
@ 5 (2)0.25 3 2 (4)0.2

Select incorrect statement regarding silver extraction -

(2) Cupellation processisused when Lead - Silver dloy isrichin Silver and Lead isremoved.
(2) Parke'sand Pattinson's processisused when Lead Silver dloyisrichinlead.

(3) Zincformsalloy with Lead, fromwhich Lead isseparated by distillation.

(4) Zincformsalloy with Silver, fromwhich Zincisseparated by distillation.

What isthe colour of thedyeformed inthegivenreaction ?
PhN,CI + PhNH,, __H" |
(1) Red (2) Orange (3)Blue (4) Yelow

In asolid compound, X-particlesare present in ccp position, Y-particlearein all octahedral voidsand
Z-particlesarein dternatetetrahedral voids. If al void- particlesaong one of the body-diagona are
removed then theformulaof compound will begiven as-

(D) X,YZ, (2 XY ,Z, Q) X,Y Z, A X,YZ,

During the extraction process of Copper, Silicaisadded toroasted ore, inorder to remove.
(1) cuproussulphide  (2) ferrousoxide (3) ferroussulphide  (4) cuprousoxide

SPACE FOR ROUGH WORK
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Q.11

Q.12

Find theincorrect combination of reaction and reaction name.

OH
__COHal | _
() @ Anhy.AICI3,CuCl @ (Gatterman —Koch reaction)
COCH,
CH3COCl . .
2 @ Anhy.AICI5 (Friedel CraftsAlkylation)

X
(a[::j// —ﬁiﬁltll_W'l'(HMQmﬁmom

C
(4)@/ __CuClp/HCl @/ + N, (Sandmeyer reaction)

For al® order reaction, the correct graph showing variation of half-life(t,,) withinverseof Kelvin-
temperature (1/T) will be-

L7 Ly, Ly, Ly,
D 2 3 (4)
uT uT uT uT

Q.13 During Froath Floatation process, useof depressantis:
(1) toremoveganguefromthesulphideore.  (2) to sepratetwo sulphide ore selectively.
(3) asfroath stabilizer. (4) towet gangue particles.
Q.14 Whichsugar iscomposed only of 3-D-glucoseunits ?
(1) Starch (2) Cdlulose (3) Lactose (4) Sucrose
SPACE FOR ROUGH WORK
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Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Dueto non-stoi chiometric defect, asampleof cuprous oxideisfound to have acomposition Cu, ;O.
Themole% of Cu?* intotal copper content of the crystal will be-
(1) 10% (2 11.11% (3) 88.88 % (4) 90 %

A saltimpart red colour to the borax bead in reducing flame, what could bethe colour of thebead in
oxidisngflame.
(2) Blue (2) Green (3) Yellow (4) Voilet

Which of thefollowing isacondensation copolymer ?
(2) Styrene (2 Buna-S (3) Bakdite (4) Nylon-6

Theabnorma molecular mass of CH,COOH when dissolved in benzeneisfoundto be80 g/mal. The
percentage of CH,COOH presentindimericforminsolutionis-

(2) 50% (2 12.75% (3)25% (4) 33.33%
Which of thefollowing pair of cations can be separated by using excessNH, solution ?
(1) Bi**(aq) and Al** (a0) (2) Al**(aq) and Zn**(aq)

(3) Hg**(an)) and Pb**(aq) (4) Cu**(ag) and Cd**(aq)

Sel ect the cationi ¢ detergent amongst thefollowing.

(1) Sodium Pdmitate (2) Sodium Stearate

(3) Cetyl trimethyl ammonium bromide (4) Sodium Lauryl sulphate

A solutionisprepared by mixing two volatileliquids. If itsvapour pressureislesser ascompared to the
vapoure pressure cd culated from Raoult's law then the only incorrect option for thesolutionis-
() AH_,, >0 (2 AV, <0 (3) AS,,,>0 (4) AG,,, <0

Filtrate obtained fromgroup |1 basic radical sisheated with dropsof dil. HNO, beforeadding reagent of
group I11, inorder to -

(1) toremoveHCl andH,S (2) to convert Fe** into Fe3*

(3) to oxidise Cr3* to Cr,0,% (4) tolower thepH of solution.

SPACE FOR ROUGH WORK
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Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Indicatethe lUPA C nameof thefollowing compound.

Br

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

Specific activity of aradioactive substance (M = 226 amu) is 3.7 x 10'° distintegration per second per
gram. Themean life of substance (years) isnearly -[N, =6 x10%]
(1) 2270 (2) 2822 (3) 8228 (4) 8822

H.,S gas when passed through a sol ution containing cationsin presence of HCI, it precipitatesthe
cations of second group of qualitative analysisbut not those belongsto thefourth group. Itisbecause:
(2) Presence of HCI decreasesthe sulphideion concentration.

(2) Presenceof HCI increasesthe sul phideion concentration.

(3) K, of group Il sulphidesismorethan that of group IV sulphides.

(4) Sulphidesof group IV cationsareunstablein HCI.

Which compound givesabase insoluble product with benzene sulphonyl chloride?
(1) N-ethyl aniline (2) p-toluidine
(3)Anisole (4) Trimethyl amine

AB, (aqueous) decomposesaccording to thefirst order reaction :
AB,(ag) ~>A(g) +2B(l)
After 20 minthevolume of A(g) collected during such areactionis 20 ml and that collected after avery
longtimeis40 ml at sametemperatureand pressure. Therate constant for thereactionis:
(1) 1.435x 102 mint (2) 25x 102 mint
(3) 3.46 x 10 mint (4) 6.93mint

Onadding K1 solutionin excessto asolution of CuSO,. Weget precipitates'P’ and other liquid solution
'M'. Select correct pairs?

(1) PisCul and M isl, solution (2) PisCul,andM isl, solution

(3) PisCul and M isKIl, solution (4) PisCul,and M isKI, solution

SPACE FOR ROUGH WORK
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Q.29 Whatisthemajor product of thegivenreaction ?

Cl
NO,
(i))NaOH, 368K
(i)H®
NO,
Cl Cl
OH H OH OH OH
NO, OH
(1) ) ©) 4
OH NO
? NO, OH

Q.30 Forthefollowing sequentia radioactive decay-

YA—*sp—F sc—F sp—*E
theonly correct statementis-

(2) atomic number of Eis(X +2) (2) Aand E areisosters.
(3) Massno. of Dis(Y-8) (4) Band D areisobars.
SPACE FOR ROUGH WORK
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PHYSICS

Q.31 Atransversewaveistraveling aongahorizontd string. Thefirst picture showsthe shapeof thestring at
aninstant of time. Thispictureissuperimposed on acoordinate system to hel p you make any necessary
measurements. The second pictureisagraph of thevertical displacement of onepoint dongthestring as
afunction of time. How far doesthiswavetravel alongthestringin one second?

4
§ oo
£ o TTIV] I
3 5 10 12 4 16 18
centimeters
=
S 2
(1) 0.3cm (2) 3.0cm (3)9.0cm (4)27cm
Q.32 A cyclicprocessof an enclosed gasof constant massisrepresented by
volume (V) against absolutetemperature (T) asshown. If Prepresents c 5
pressure, the graph representing the same process can be v 1 W
A A “‘, A
B A A a >
| ! -
(D) . @ | L
V—> g T—> >
T ¢ B o 1 A B
P
©) A @ | k%
V—> > - T—> >
SPACE FOR ROUGH WORK
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Q.33 A closed organ pipeisvibratinginitssecond overtone. Thelength of the pipeis10cm and maximum

Q.34

Q.35

Q.36

Q.37

Q.38

amplitude of vibration of particlesof theair inthepipeis2mm. Thenthe amplitudeof S.H.M. of the
particlesat 9cm from the openendis:

NE

(1) /3 mm (2) J2 mm (3) — mm (4) noneof these

A sound source S and observers O,, O, are placed as shown. Sisawaysat rest and O,, O, start
movingwithvelocity v, a t=0. At any later instant, let f, and f, represent goparent frequencies of sound
received by O, and O,, respectively. Theratiof /f, is

y
0]
1oy
i o,
20 .60 |
X
(1) zero (2) betweenOand1 (3)1 4>1

Equal massesof threeliquidsA, B and C havetemperatures 10°C, 25°C and 40°C respectively. If A and
B aremixed, themixture hasatemperature of 15°C. If B and C are mixed, themixture hasatemperature
of 30°C,. If A and C are mixed themixturewill have atemperature of

(1) 16°C (2) 20°C (3) 25°C (4) 29°C

A steel rod is4.000 cm in diameter at 30 °C. A brassring has an interior diameter of 3.992 cm at
30°C. In order that thering just slides onto the steel rod, the common temperature of thetwo should
be nearly (o= 11 x 10°%°C and o, = 19 x 10°%/°C)

(1) 200 °C (2) 250 °C (3) 280 °C (4) 400 °C

A hot liquidiskept in abig room. Thelogarithm of the numerica value of thetemperature difference
between theliquid and theroom isplotted against time. Theplot will bevery nearly.
(1) adraight line (2) acircular arc (3) aparabola (4) exponentia decay

A body coolsfrom 80°C to 50°C in 5 minutes. Calculatethetimeit takesto cool from 60°C to 30°C.
Thetemperature of the surroundingsis20°C.
(2) 10min (2) 15min (3)20min (4)5min

SPACE FOR ROUGH WORK
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Q.39

Q.40

Q.41

A sinusoida wave (longitudina or transverse) is propagating through amedium inthe direction of —ve
x-axis. The parameters of the waves are A, ® and k. The particle at X = A/4 executes the motion
y(t) =A sinwt. Possible equation of thewaveis

(1) y(x,t) =Asin[ot — kx + (1/2)] (2) y(x,t) =Asin[ot + kx + (1/2)]

(3) y(x,t) =Asin[ot — kx — (n/2)] (@) y(x,t) =Asin[ot + kx — (1/2)]

PV versusT graph of equal massesof H,, Heand CO, isshowninfigure.
Choosethecorrect aternative

(1) 3 correspondsto H,, 2to Heand 1to CO,,

(2) 1 correspondsto He, 2to H, and 3to CO,

(3) 1 correspondsto He, 3toH, and 2to CO,

(4) 1 correspondsto CO,, 2toH, and 3to He

A monoatomic gasistakenfromA to C asshowninthefigure. Thetemperatureof gasat Bis27°C, then
thechangeininternal energy of thegasis

V (incc)
150 C
/]
A
100~ r—>—B

100 200 (inkPa)
(1) 15 (2)20J (3)30J (4) 25

SPACE FOR ROUGH WORK
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Q.42

Q.43

Q.44

A ropehangsfromarigid support. A pulseisset by jiggling the bottom end. Wewant to designaropein
whichvelocity v of pulseisindependent of z, the distance of the pul sefromfixed end of therope. If the
ropeisvery long the desired function for mass per unit length u(z) intermsof p,, (massper unit length of
theropeatthetop(z=0),g,vandzis:

z=0
(1) H(Z) = Hoe_[glvzlz (2) H(Z) — HoeJr[g/Vz]Z
2
(3) W(2) =1y |Oge(%j2 (4) W(2) =pee+ (VEJZ

In the Pressure versus VVolume graph shown, in the process of going from ato b 60 J of heat isadded,
and inthe process of going frombtod 20 Jof heat isadded. Inthe process of going fromatoctod,
what isthetotal hest added?

Pressure

8 Paf-—2 d
3 Pa = c
T3 P Volume
(1)80J (2) 65J (3)60J (4)56J

A glasstubeof 1.0 meter lengthisfilled with water. Thewater can be drained out slowly at the bottom
of thetube. If avibrating tuning fork of frequency 500Hz isbrought at the upper end of thetube and the
velocity of soundis330m/sthenthetotal number of resonancesobtained will be

(14 (2)3 (32 41

SPACE FOR ROUGH WORK
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Q.45 A body of mass 25 kg is dragged on arough horizontal floor for one hour with a speed of 2km/h.
The coefficient of friction between the body and the surface in contact is0.5 and half the heat produced
is absorbed by the body. If specific heat of body is 0.1 cal g* (°C)7, then the rise in temperature
of body is
(1) 50 K (2) 238 K (3) 100 K (4) 119K

Q.46 Thereisarectangular metal plateinwhich two cavitiesin shapeof rectangleand circlearemade, as
showninfigure, withdimensions. P& Q are centres of these cavities. On hesating the plate which of the
following quantitiesincreases.

«— h—>

R
(1) mr? (2) ab R (4)A, B, Careall correct

Q.47 A block of woodisfloatinginwater at 0°C. Thetemperature of only water issowly raised from0°Cto
10°C. Withtherisein temperature of thewater the volume of block abovewater level will be
(1) increase (2) decrease
(3) first increase and then decrease (4) first decrease and thenincrease

Q.48 Arectangular block of lead hasdimensions4 cm x 3cm x 20 cm. A temperature difference of 100°C
can be applied to any pair of opposite facesthat we choose.

F

3¢ C 20cm H

(2) Thelargest amount of heat flowsif it flowsparadld tolineBG.
(2) Thelargest amount of hesat flowsif it flowsparalld tolineAD.
(3) Thesmallest amount of heat flowsif it flowspardld toAF.
(4) Thesmalest amount of heat flowsif it flowsparalel toAB.

SPACE FOR ROUGH WORK
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Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Two identical solid spheres have the same constant temperature. One of the spheresiscut into two
identical pieces. Thesetwo hemispheresarethen separated. Theintact sphereradiatesan energy Q
duringagiventimeinterval at temperature T,,. During the sameinterva, thetwo hemisphereradiate at
total energy Q' at temperature T, Emissivity of al thesurfacesissame. Theratio Q/Q hasvalue:

(1) 0.50 (2)0.75 (3)2.0 (415

Anided gasobeysalaw VV?P= constant. Thegasisinitialy at temperature T and havevolumeV. Asit
expandsto 2V thetemperature becomes
Q2T (23T 3T AHTI2

Two different i sothermsrepresenting the rel ationshi p between pressure Pand
volumeV a asametemperature of thesameided gasare shown for massesm, T

m
and m, of thegasrespectively inthefiguregiven, then: Plm) :
(Hm,>m, (2m,=m,

(3 m<m, (4) All of theaboveare possible v

Which of thefigures, which show the pressure differencefrom regul ar aimospheric pressurefor an organ
pipeof length L closed at oneend, correspondsto the 1% overtonefor the pipe?

(1) Fv ) ©) @\ /

A car blowingahorn of frequency 350 Hzismoving normally towardsawal withaspeed of 5n/s. Thebegat
frequency heard by aperson standing between the car andthewall is(speed of soundinair =350 m/s)
(2) zero (2)3.5Hz (3)5Hz (4 10Hz

V
Thequantity i—_l_ represents

(1) massof thegas (2) kinetic energy of thegas
(3) number of moleculesinthegas (4) number of molesof thegas

SPACE FOR ROUGH WORK
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Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Figure showsthreetemperature scal eswith the freezing and boiling point of water indicated. A change of
25R?, 25 S and 25 U% isdenoted by X, X,, X, respectively. Which of thefollowingiscorrect:

20°R—H-120°S—H-300°U -+ Boiling point
-80°R— 50°S —+-225°U —1-Freezing point
(1) X, >X,> X (2) X, <X, <X (3) X3>X,>X, (4) X, >X3> X,

Oneend of aconducting rodismaintained at temperature 50°C and at the other end, iceismelting at
0°C. Therateof melting of iceisdoubled if :

(2) Thetemperatureismade 200°C and the area of cross-section of therod isdoubled.

(2) Thetemperatureismade 100°C and length of rod ismadefour times.

(3) Areaof cross-section of rodishaved and lengthisdoubled.

(4) Thetemperatureis made 100°C and the area of cross-section of rod and length both are doubl ed.

Consider asolar system with planetsthat revolvearound thesunin circular orbits. Thetemperature (T)
of aplanet having no atmospheresituated at adistancer fromthesunvariesas
() Tocr? (2) T ocr43 @) Tocr® (4) T ocr2

The order of magnitude of the number of nitrogen molecules in an air bubble of diameter
2 mmunder ordinary conditions (pressure= 1 atm; temperature=27°C) is.
(1) 10° (2) 10° (3) 10 (4) 10v

A process 1 — 2 using diatomic gasisshown onthe P-V diagramon
theright. P, = 2P, = 10° N/m?, V,, = 4V, = 0.4 m3. The molar heat P
capacity of thegasin thisprocesswill be

) 3R ) 2R 1

) 3R 5 2R 5 v
@5 k==

Theefficiency of acarnot engineis0.6. It rgectstotal 20 Jof heat. Thework doneby theengineis
(1) 403 (2)50J (3)20J (4)30J

SPACE FOR ROUGH WORK
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MATHEMATICS

Q.61

Q.62

Q.63

Q.64

Q.65

Let f(x) beaone-to-onefunction suchthat f(1) = 3,f(38) =1, f'(1) =—4 andf'(3) = 2. If g=f L, then
1
the dopeof thetangent lineto 6 ax=1is

1

-1 -1 1
o 75 @5 ® 35 @ 5

N1

t
Thevalueof Lim In[}j(1+ 25in3x)4* dxj isequal to
t—0 t 0

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

If g(x3+1)=x%+x3+ 2, thenthevalueof g(x>—1) is

(1) x*-3x?+3 Q) x*+x2+4 () x*-3x?>+4 (A x*+x2+2
Supposethat f (0) =0andf ' (0) =2, andletg(x) = f (—x +f (f (x))). Thevalueof g'(0)isequa to

1o 21 (3)6 (4)8
Thevaueof thedefiniteintegral, I et +e® ) tdxis
1

T T 1(=n 41 T
() 42 2 26 (3)6—2(543” gj 4 Se2

2

Q.66 A linelL isperpendicular to the curvey = XT —2 atitspoint P and passes through (10, —1). The
coordinatesof thepoint Pare
SPACE FOR ROUGH WORK
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Q.67

Q.68

If f(X) =max. (x“, x2, 8%) V X € [0, ), then the sum of the square of reciprocal of al the valuesof

x where f(x) isnon-differentiable, is equal to
82

M1 (2) 81 (3) 82 4) 81

tan[X]

1 23
Given: f(x)=4—(§—xj ,g(x)= X
1

, X#0
, X=0

h(x) ={x}, k (x) = 5l092(x+3)
thenin [0, 1], LagrangesMean Value Theorem isNOT applicableto
(Of,g,h (2 h,k 3)f, g (4 g,h k
[Note: where[x] and{x} denotethegreatest integer and fractional part function of x respectively]

Q.69 If thefunctionf (x) = ax e hasalocal maximum at thepoint (2, 10), then
()a=5;b=0 (2a=5e,b=12 (3)a=5b=1 (4) none
n
Q.70 Suppose, f(x,n) = ZIOQX(EJ,thenthevalueofx%tisfyingtheequation f(x,10)=f(x,11),is
k=1
@9 (2) 10 Bnu (4) none
r=4n
Q71 Lim Jn isegual to
> 13 Jr(3vr+an f
oL L oL ol
(D) 5 @ 1 3 15 @ g
SPACE FOR ROUGH WORK
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Q.72

Q.73

Q.74

Q.75

Q.76

Q.77

Number of integral solutionsof theequation sgn (si n‘l[n—é(D =1,is

[Note: where[x] denotesthe greatest integer lessthan or equal to x and sgnx denotessignum function
of x.]

12 23 35 47

Theareabounded by thecurve y=x2+4x + 5, theaxesof co-ordinates& the minimumordinate is

2 2 2 8
1) 3= 2) 4- 3) 5= 4) -
1) 3 2 3 ©) 3 (4) 3
Thedifferentid equation of al parabolashaving their axisof symmetry coincidingwiththeaxisof x has
itsorder and degreerespectively
(12 1) (2 (22 3 (1.2 4 (1,1)
Number of rootsof theequation x?—2x—log,|1-x|=3 is
(14 (22 31 (40

3X+2
Let F(x) bethe primitive of Jx=9 w.r.t. x. If F(10) =60thenthevalueof F(13),is

(1) 66 (2) 132 (3) 248 (4) 264
1
x%Jex b x20
If f(x)= { } '
K; x=0

iscontinuousat x =0, then

[Note: {x} denotesfractiona part of X.]

(D) f(x) isdifferentiableat x=0

@k=1

(3) f(x) iscontinuousbut not differentiableat x =0
(4) f(x) iscontinuousevery whereinitsdomain.

SPACE FOR ROUGH WORK
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cos®x+Cos°x
sin®x+sin*x
(1) sinx-6tant(sinx)+C (2) sinx—2sinix+C

(3) sinx-2(sinx)1-6tant(sinx)+C (4) sinx—2(sinx)1+5tan"1(sinx) +C
[Note: where Cisconstant of integration.]

Q.78 j dx isequal to

Q.79 Point'A’liesonthecurve y = e‘x2 and has the coordinate (X, e‘X2 ) wherex > 0. Point B hasthe
coordinates(x, 0). If 'O isthe origin then themaximum areaof thetriangleAOB is

1 1 1 1
@ /e 2 ge 3 2e 4 Jze

3sinx+a?-10a+30, xgQ
4CoSX, xeQ °

Q.80 Let f(x)= {

Which oneof thefollowing statement iscorrect ?
(2) f (x) iscontinuousfor al x when a=5.
(2) f (x) isdiscontinuousfor dl x.

w

(3) f (x) iscontinuousfor all x :Znn—tan‘l(—) nel when a=5.

N

wlp

(4) f (x) iscontinuousfor all x = Znn—tan—l(—), nel when a=5.

1 . 1
Q81 If x=tan11- cosl(—zj + sm*la Ty= cos(% Cos_l@j then :
D) x=ny (2) y=mnx (3) tanx=—(4/3)y (4) tanx=(4/3)y
e L if [x|<1 .

|1x1-4]-2|,if |x|>1 °

(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}

Q.82 Thedomain of thederivativeof thefunction f (x) = {

SPACE FOR ROUGH WORK
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Q.83 If f and garethefunctionswhosegraphsare shown, let

y
f(x) 6 5
PO =1 () 9(x), Q) = 5y and C(x) = f(g(x))- 5 /
Thevaueof (P(2)-C'(2))Q'(2) equals g f
(1) 372 2%)3 3
(3)-3 (4)-6 1N/
1
0 X

1 2 3 4 5 6

Q.84 Let G(x)= je"ﬁf (t)dt + f(x)] dx where f(x) iscontinuouson R.If f(0) =1, G(0) =0
0

then G'(0) equals
1 (2)2 (33 (4) 4

n

Q.85 Lim 8—2 equals
n—oo 1 n
n

1
(11 @ 5 @®e () Ve

d
Q.86 |If & =(e"=x)twherey (0) =0, theny isexpressed explicitly as

(1) %In(1+x2) (2) In(1+x?) ©) '”(X+V1+X2j (4) ln(xwl—xz)

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

SPACE FOR ROUGH WORK
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5 7 9 11
1) > (2 > 3 > (4) >

el 1 xZ+2x-1 ¢ x?-2
Q.88 Let J= J;X—Hexp. D dx and K:Jl. x Inx exp. 2 dx.
Thevalueof (J+K) isequal to
@ (Jef " @ (Jof (30 4 (Jof

Q.89 Thegraphs y=2x3—4x+2and y=x%+2x—1intersect in exactly 3 distinct points. Theslopeof the
line passing through two of these points
(1) isequa to4 (2)isequa to6 (3)isequa to 8 (4) isnot unique

n— o r2ar 5

. n 2 r+1
Q.90 Thevaueof Lim (Z ( HSJ (Ej isequal to
r=1

9 6
Q2 2 5 3 5 (4) none

SPACE FOR ROUGH WORK
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E BANSAL CLASSES ANSWER KEY |
L h PRIVATE LIMITED
Ideal for Scholars
COURSE JEE-MAIN MOCK TEST-4 TEST CODE
NUCLEUS X1l 1|1 |2|6]|9
I0C 0ocC PC 10C ocC PC 10C ocC PC I0C ocC PC I0C ocC 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
I0C 0ocC PC 10C ocC PC 10C ocC PC I0C ocC PC I0C ocC 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 a4 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 20
Ans 2 1 3 2 3 3 3 2 1 4 3 3 4 3 2
HINTS & SOLUTIONS
CHEMISTRY ) )(120)
Q.1  Ag,Au(dueto less electropositive) igear = 1193 6x10%
Q.2 R — NH, + CHCI, + KOH——>R —N 2 C + KCl + H,0 ¢ g/em’
Cl
H - I+ 0H — e, o, He reduced by
:CCl,
CHCl,+ KOH —»:CCl, + KCl + H,0
RNH, + CCIZ*)R—?\BH“{Z—%)CIZ o R—ﬁ\)l:?— cl - -— B OCH,  NHCOCH,
IIO][ h @ L;W);w@n‘m;f”‘coo“ HN(Z)?;’SHK‘SQ C(N)E ‘ @/NO:
n R B P
i, N,
3 mole of KOH are required in carbylamine < @NQ‘
test. Mo
Q.3 Shortest distance between cation and anion =

2 500
o oUpm

a=1000 pm

XIl MT-4 [JEE Main]

Q.6

Vapour pressure of aquoeus solution of urea
=5x1073x0.08 x 300 (-t =CRT)

=0.12 atm
Page # 1



Q.7

=0.12 x 760 =91.2 torr

(o)

X

P = Agolute

R.L.VP=

114-91.2

114 =02=X

Solute

Ag s 3000 times more soluble in Zn in com-
pression of Pb.

(Pb—Ag)+Zn—> (Ag—Zn)Pb R, Zn—Ag

Q.8

Q.9

Q.10

Q.11

Q.12

separation
ldistillation

Ag+Zn(s)T

u
PhN,Cl + PhANH, — @ N= N—@ NH

Yellow coloured dye

N N N
|
>~ B~ B

N

FeS + O, (limited) —> FeO + SO,
FeO + Si0, (Flux)— FeSiO, (Slag)

COCH,

CH COCl
Anhy AICI,

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

_Ea
K = Ae RT : ln_z_AeRT
ti2
Ea
12 A
1:1/2
1/T

XIl MT-4 [JEE Main]

Q.13
Q.14

Q.15

Q.16

Q.17

Q.18

Theory based

Cellulose s a linear polymer of D-glucose units
joined by B-glycosidic linkage.

2
+7
18
Cu s O contains Cu™ and Cu?"
Let total Cuions =100
if Cu?"=x
= Cu"= (100 —x)

L2 x(HD)+(100-x)(+2)

SO

1.8 100
1000 = 1800 — 9x
800
x=——"=88.88 %
9
d-block cation Bead colour
in reducing flame in oxidising
flame
Cu?* Red Blue
Cr3* Green Green
Fe3* Green Yellow
Mn?" Colourless Violet
Bakelite is formed from a condensation reac-

tion of phenol with formaldehyde.

@@

+H C H
(Excess)
(Excess)
Bakehte
Wil
1
MO

i=@=l+a(l—lj
80 n

0.75 = 1+oc(l—1}
2

oa=0.5
Page # 2



Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

% o= 50 %
2CH,COOH — (CH,COOH),

o
1 l1—-a E
(aj
2
% of CH,COOH =~ x100

1—=

0.5
in dimeric form = EXIOO =333%

Bi** + excess NH,—— Bi(OH), ¥ (white)
AP+ excess NH,—> Al(OH), ¥ (white)
Zn*" + excess NH, — Zn(NH,), (clear)
Hg?" + excess NH; — HgO.HgNH, ¥
Pb?* + excess NH, —> Pb(OH),{

Cu?* + excess NH; — Cu(NH,),*" (clear)
Cd?** + excess NH; —> Cd(NH,),** (clear)

s
34

N ]+
&

CH,(CH,),, - N- CH, |Br~
CH,

Cetyltrimethyl ammonium bromide is cationic
detergent.

If vapour pressure is less compared to that
calculate from Raoult's law, then solution shows
negative deviation and for that solutionAV .
<0;AS . >0;AG_. <0; AH . >0

Theory based

CH,
1

2

3 4— Bromo toluene

1
Br

A=AN

1 23
3.7x10 A (226 j

XIl MT-4 [JEE Main]

3.7x10'x226
6x10%

1
mean - X

t —

6x10%
3.7x10" x226x3600x 24 %365
~ 2270 years

Q.25 Theorybased
Q.26 Hinsberg test
NH- Et b
Benzene (insoluble)
sulphonyl chloride
Q.27 ABZ(aq) —A(g) +2B())
initial moles a
t=20 min a—x X 2x
t=o0 = 1 2a
1 a
K= -In
t a—x
130
K=%0"20
00 _ 346 % 102 min
= —— X |~ Ny
20 . min
Q.28 CuSO, +excess KI— Cul | .. KI, /1,

Q.29

Q.30

(white) (Brown)

V_\ Cl OH @ O
NO, 4 5 NO
: _ NO,
_NaO.a, O - :
OH . .
Meisenheimer
NO, NO. i : ~NO, NO, complex

NO,

Y Y-a o 4
YA—>x 2 B+3 He
Y-4
Y-4 0
Y4B k1 C+%e
3 Y-4

Y-8
Y *D——x 2 E+; He
Page # 3



Q31

Q.32

Q.33

Q.34

Q.35

Q.36

PHYSICS

From the graphs
A =9cm
T=3sec

cm/sec = 3cm/sec.

w | o

_ A
= v=7=

Combination of isoboric, isochoric &
isothermal.

4L
T A=A =8cm
thus 2 cm corresponds to Ad = z/2
1 cm corresponds to Ap = z/4
1
Soy=Asm /4 =2 x Nl V2
v—v,cosf
/i Zf[f] (1)
V=V,
5H=r1 ] -(2)
\%
0, Vo
v—Vv,cos0
£ vovpeosd
i V=V,
ms, (15—-10)=ms, (25-15)
S, =28y
msg (30 —25) =ms_ (40 -30)
S = 2S¢ =5, =45

ms, (T-10)=ms_ (40-T)
=4T-10)=40-T

T=16°C

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 AB increment
in temperature the diameter of both are equal
then

4 (I+ o, ABG) = 3.992 (1 +a,_  AO)
4+4 x 11 x 10°x AQ = 3.992 + 3.992
x 20 x 10° x AO

XIl MT-4 [JEE Main]

Q.37

Q.38

Q.39

4+ 44 x 10° AG = 3.992 + 79.84 x 10°°
X AO

0.008 = 35.84 x 10° AO

8000

= AO ;A6=m=283

8x10°
35.84

so if temperature increased by 223°C then ring
will start to slide and this temperature will equal
to

6 =30° + AB = 30 + 253 = 283°C

0 = 283°C ~ 280°C

From N.Law of collision
/n(T-Ty)=-kt+/n(T,~T,) (y=-mx+Xx)
equation of straight line.

By average form of Newton’s Law of cooling:

80-50 _ (80+50_20j

5 2
60-30 _, (60+30_20j
t 2
Solving (i) and (i1) we get t= 9 minute
We should apply actual result.
By Newton’s law of cooling :

T, T

initial ~ “surrounding

Tﬁnal -T

surrounding

= ekt when k is const.

80-20

50-20

= (2)1/5 — ek
60-20
30-20
= (4)1/t — ek
From (i) and (ii) we get 215 =2

— kX5

kt

(&

=

Let equation of wave as it is moving along — ve
X-axis is

y=Asin(kx + ot +ao)

But, y(A/4,t)=Asinot

Comparing then

kx+o=0=a=mn/2

Page # 4



Q.45

7Y an0=nR
T ~tand=

.". slope ano. of moles
AU=U;-U;
3

3
= NRAT= [PV —P,V,]

Q.40

Q.41

3
= 5 [150 x 10°6 x 200 x 10° 100 x 10
Q.46

Q.47

x 100 x 10°]
=301J]
ZF, =0
(T+dT)+pugdz—T=0
dT =—pgdz
also T = puv?
dT=dpv? +2vdvdp
Asvisindependent of z
dv=0
dT=v2dp
from equation (1) and (2) we get

d V4
oo fo

Q.42

Q) Q.48

Q.49

or L=, e‘(g/vz)z

Qabd u Qacd
- (Wabd - Wacd) + (DUabd v DUacd)
= Wabd o Wacd +0
(internal energy change is same for two paths)
=areaofabdca=15] ]
Q. =Q,+Q,=60+20=380J
Qacd - Qabd —15=651J
Alternative :
From the First law of Thermodynamics, one
has
AUaacad B Qaacad +Waacad - (60 J+20 J)
+ [(8Pa) (3m?)] = 56 J. Since energy is a
state variable,
AUaacad - Qaacad—i_ Waacad =56

=Q+ [-(3Pa) 3m?)] =Q, . ,q=065J

330 4/
"~ 2n-1

Q.43 Q.50

Q.51

Q.52
Q.53

Q.54

XIl MT-4 [JEE Main]

Friction force = 0.5 x 25 x10 = 125 N
distance moved = 2 x 10°

.. work done against friction =250 x 10° J
.. Heat given to the body = 125 x 10 J

125%10°

=119 K
All dimension will increase

To keep Buoyent force constant volume of
submerged part must increase.

Q _kA
a ~ ¢ BT
QA

 maxif ~-ismax.

= parallel to CD, AB, FG or EH.
dQ | . N

i min. If 7 1S min.

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

u=ceAT* and o 1€ and T are constant
W _ Ay @2rR7P+mR7)x2 3
U A 4nR? 2

PV xV=C
TV=C

1

S
2

~m
PV—MRT
Voam

V<V, = m

pSm,

Theree must be 3 half loops.

Frequency observed by man is same as
“observed” by wall 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

pV=N,kT
_pv
Na= T

Page #5



Q.55 1°R=1°C

10 S — “l — 1_00
70 7
oy 1004,
7503
1°S>1°U>1°R
= x2>x3>x1
56 dQ dmL  KkAAT
Q. d dt L
Q.57 Power recived by earth from sun 2
Q.58 PV=nRT
N
5« ——y2 - —RT
10 r Ny
Q.59 P,=2P, V,=4V, n=1
C=Cv+ A
VT
1
dw =PdV =Area= E[(Pl +P) (V,
1 9
5(313 x3V,) =PV,
PV, PV
| _ Y2 Y
dT =T, T, = =
_ 2P, x4V, _P1V1 _ 7PV,
R R R
5 2 P VIR
C=3R* 2 7py,
_§R+%_44R_22RA
RV VI A
Workdone . Qinput - Qreject
60 0.6= =
Q Qinput Qinput
Q;
20
0.6 = Q.
Q,=50

W=Q-Q,=30]J

XIl MT-4 [JEE Main]

MATHEMATICS

Q.61

Q.62

_Vl)]

Q.63

Q.64

1 1 —
f(X)—%,f(X)—

-1 L

g’ (x)
-1

9\ f'(3)

. Ans.]

£1(1) =

g2 (1)
(1)t
T 9l2) 18"

t
j (1+2sin3x)"* dx
/= mnLim 2

t—0 t

— I Lim (1+2sin3t)¥"
t—>0
(using L'Hospital's rule)

Lim— (251n3t)
= ln eHot

. 2-3-4-sin3t
Lim 3 =24 Ans. |

t—0

g+ =x+x*+2=(x3+1)2-x>+1
=+ +1-1)+ 1= +1P-x+1)+2

Put x3+1=t
So, gt)=t?—t+2
= gx>-1)=x>-1P2-(x*>-1)+2

=x*-3x2+4. Ans.]

g() = f(-x+f(f(x)));
£(0)=0; £'(0)=2

g' ()= f'(-x+f(f(x))):[-1+f'(f(x))-f'(x)]

Q.65

g'(0)=£'(f(0))-[-1+£'(0)-£'(0)]

=f'(0) [-1+@2)2)]
=(2)(3)=6 Ans. |
< T oefdx
I_J‘(ee +e’e ™) ‘!‘ e +e?)
(multiply N" and D by e*)
put e*=t = e*dx =dt
_J. — i n_ll
t? +e? o2 el
l[n n} T Ans. ]
= 5|57 5|=77 Ans
"2 4 4 Page # 6



X1
66 T =——=—
Q dxlp 4 2

= slope of normal =—

X
2 y+1
= X - x, —10
= 20-2x,=x,y, t X,

\ | A
e

A(10,-1)
= 3x, +x,y,=20 (1)
also = X—12

Y 4

= 4y, =x,2-8 ..(2)

L,OSXSl
81 9
1
Q.67 Clearly f(x)= X2,§<x£1
x4,x>1
Y X4 2

81

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

*. sum of squares of reciprocals
= 92+1=82 Ans. |

XIl MT-4 [JEE Main]

1

1
Q.68 fisnotdifferentiable at x = 5

gisnot continuousin [0, 1]atx=0& 1
h is not continuous in [0, 1]atx =1

k(7<):(X+?>)ln25 =(x+3)Pwhere2<p<3

Q.69 f(2)=10, hence2ae?*=10
= ac =35 (1)
f'x)=ale®™-bxe™]=0

£1(2)=0
( e2b 2b672b) 0

ae?®(1-2b)=0
= b=1/2 or a=0 (rejected)
from(1)if b=1/2; a=>5e¢
: a=5¢ and b=1/2 Ans.]

Q.70 f(x,n)= Zlogx[kj
k=1 X

1 2 n n!
= logx(—j+logx[—j+ ...... logx(—j zlogx(—nj
X X X X

given: f(x, 10)=1(x, 11)

i (10!) . [11!} 100 11
- = - — = —
08«| 0

= x=11 Ans. ]

Q.71

4
gx/_(3\/§+4)
put 3Jx +4 =t
31
Z dx=dt
= 2\/;
2 rdt EH“_E[L_L} 26 1
_34t2_3t10 314 10] 3 40 10
Page #7



TX
Q.72 We have sin_l{n—;} >0 = {?} =1

TX 6 12
= 1<—<2 = —<x<—
6 i T
x=2,3 only.
Hence two integral solution will satisfy above
equation. |
Q.73 y=x>+4x+5=(x+2)*+1
0 3 0
A= j(x2+4x+5)dx _ X 0y +5}
-2 3 -2
/ 0,5)
7
2 -1
= - —§+8—10 :2+§:ﬂ=4E
3 3 3 3
Q.74 equation (x—a)’+y>=(x—b)> [S=(a,0)
; D:x=Db]
y>=(b>—a?) +2x (a—Db)
. . : &y [dy]
differentiate twice to get y 2 [ dx} 0;
dy (dyY
y Y \a (—yj =0.
dx* dx
Q.75 x*-2x —3=log,|1-x|

4 points ]

A1 4

=)

XIl MT-4 [JEE Main]

3X+2d 5
Q.76 F(x)=jﬁ X: Jet x—9=t

= dx =2tdt
F)= I(w 2t J‘“

= 2[(29+3¢% Jat =220t + ]

F(x)=2[29Vx -9+ (x-9)**] +C

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

= C=0

F(x) =2 [29vx -9 +(x—9)*?]

F(13)=2[29 x 2 + 4 x 2]
=4 x33=132 Ans. ]

given

Q.77 Limf(x)=0
x—0

( Lim x> =0 and {el/ x }is a bounded function)
x—0
k=0

_ (0+h)-(0)

Now, f'(0)= h_)() h

— Lim he!"{ = ' (0) =
hing {e } 0 = £'(0)=0 Ans.
Note that f (x) is discontinuous at

1 1

X =+ ’cE + 3 and so on.]
Q.78 sinx=t; I= j ) 4
21+t
—D(y- 2(1-2

y(I+y) y(y+) ’

jdt]

I 1 2 6
3y y+1 t7 1+t

Page # 8



Q79 A= ;

1 x2 2 —X2:|
'=—le " —-2x"-e
~=3|

e; [-2x2]=0

1
= x= ﬁ givesA

o  B&xD

e—1/2 1

A= 572 = Jge |

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

a%—10a+30 _ 4cosx—3sinx
- = [ ——

>5 <5

or

or (a—5)>+5=4cos x —3sin x
: a=5 and 4cosx—3sinx=5

icosx—ésinx—l
- s 5
3
or cos (x +0)=1, where tan 6 = 1

Sox=2nm—-0=2nmw— tan_I%,n el

0 1
Q81 x=-m/4; y=cos§ ;wherecosa = ry and
Q ~ [1+cos6 3
sV T2 T4

Q.82  Solve graphically ]

XIl MT-4 [JEE Main]

Q.83

Q.84

Q.85

PX)=fx)g'x)+gx) X
PR)=f2)g'2)+2g@)f' ()
=) @) +4ED

=2
Lo g () - f(x)g'(x)
Q= 2
b BHED-DE@) 63
Q@)= 16 16 8

C' ()= f'(g(x))g'(x)
C'Q)=f'(4)-2=3-2=6]

Let jf(t)dt:T(x) = T'x)=f(x)
0

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

Gx)= | exﬁf(t) dt + f(x)] dx
0

zjex (Tx)+T'(x)dx = e* T(x) + C
= G(x)=e"]sf(t)dt+c

0
Now on differentiating

G'(x)=exjf(t)dt+exf(x)
0

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

n
. (¥ . en
N )" M=>69 nzln(l+l)
1+— e n
n
n—nzln(l+lj 1
=Lim e " Put n= T
n—o y
y-hn(+y) 1
. 2 Py
= Lime 7Y =e2 = \Je Ans.]
y—0

Page #9



n

Alternatively: L= Lim

2
n—0o0 n
)
n
= /n L= Lim(n—nzln(l+lB
n—oo n

Put n=

2

1
y

we get /In L= Lim y=in(+y)
y—0 y

1
= /L= Lim ==
y—0 y 2

1
— L=¢2 = Je Ans.]

dx

dy
_— = y_ 71 = y_
Q.86 We have i (e—x)"' = _dy e¥—Xx

dx
= — +x=¢Y;
y

.. General solution is given by

So IF. = /¥ ¢

1 y
xev=—e¥ +C = x= +Cev
2 2

As y(0)=0,s0C = _7
ey

L x=—-—¢’ = e-e¥=2x
2 2

= e -2xe'-1=0 = 2e¥=2x =+ \/4x2 14

But e¥=x- /4241
(Rejected)

Hence y=ln(x+\/x2 +1)]

XIl MT-4 [JEE Main]

Q.87

0

-1

Q.88

Q.89

(1,5)

(0, 0)

C13)]

Area

— [ +3x 1D - (-3)Jax + j(s — (3 +3x+1) Jdx
0

9,
=35 ns. ]

In the integral J, substitute x + 1 =t
=dx=dtand x> +2x =(*— 1)
-2 t2-2

€ 2 ¢ I—
Now J= je—dt and K= jtlnte 2 dt
t 1
1

2
Hence (J+K) = |¢ ¥+tlnt dt
1

t=e
t2-2

_le 2 Int

t=1

Let  (x;,y,) and (x,,y,) are two of these
points given y=x3+2x — 1 and
y=2x3—4x+2

Y, =2x7°—4x,+2  L.(])
and 2y, =2x°+4x,-2 ..(Q2)
2)-
y; =8x,-4  ...(3)
(Illy Y, =8x, -4  ..(4)
Y=y = 8(%, = %)
Page # 10



. . 2045 (3)"!
R Aliter: T = r(r—+1) 3
Q
b (5D -3 (gj”l
/ ~1 ~ x o+ 5
1(3 r 1 3 r+1
_— i ?(Ej ‘m@
=8 Ans.
X, ™% | =3(r,— V.4 )
r+l
5+ -3r (3)" n n 0
Q.90 Tr=r(r—+1)'@ So, 2T=3| 2 vi=D Vi
r=1 r=1 r=1
r+l
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