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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

MATHEMATICS

Q.1

Q.2

Q.3

Q.4

0
J'x In(x +1) dx isequal to
-1

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

The number of diagonal matrix A of order nfor whichA2=A , such that all entries of matrix A are
integers,is

1 (20 (32" (4) 3"
300 300 300

If (1+X+x%+x3)10= Zar x" and Zar =k, then the value of Z r-a, is
r=0 r=0 r=0

(1) 75k (2) 100k (3) 150k (4) 300k

Consider ahyperbolax?—y? =&, An equilateral triangleis constructed such that vertex A(—a, 0) and
vertex B and C lieon other branch of hyperbolasuch that they are mirror image about x-axis. If side
length of AABCisk.a, thenkisequd to

2
1)2 (2243 ® 73 43

SPACE FOR ROUGH WORK
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Equation of thestraight linewith slope 2 and passesthrough the point A (m + n, 2m), wherem,n e R
satisfying theequation sec®(n(m+2))+ (m+1)?=1,ne (—g Ej IS
(D) y=2x Qy=2x-1 B y=2x+3 @y=2x-2

Iff (x)=sinxandg(x) = (f (f....f (x))), thenthevaue of g'(0) + g"(0) + g"(0) isequal to
2018 times

(1) 0 (2) — 2017 (3)—2018 41
,_Z
-
If arg ZZ| :%and é_zl =3, then|z,|isequal to
2]
D3 (2)/26 (3)v10 4)2y2

If number of function defined fromf : A - BwhereA={1,2,3,4,5,6} andB={7, 8,9, 10} suchthat
thesumf (1) +f(2) +f (3) +f (4) +f (5) +f (6) isodd, is2", thennisequal to
15 (26 39 @1

A 10digit number startswith 2 and all itsdigitsare prime, then the probability that the sumof al two
consecutivedigitsof thenumber isprime, is

(D)0 Q7= )5 (4) o

210 213 215 211

SPACE FOR ROUGH WORK
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ab

. 2x? 3x |x2 0
QlO Letf(X): Sln?“r‘COSF , X#
e2X+3 X = O
isacontinuousfunctionat x =0, V b € R, then isequd to
min
(12 (2)3 (34 (4) 6
Q.11 Thecurvey =ax3+ bx2+ cx + 5touchesthex-axisat P(—2, 0) and intersect the y-axisat point Q where
itsgradientis 3, thenthevaueof (a—2b)isequal to
-1 2)1 3 3 4 -3
(1)- 2 33 @
Q.12 Iftheprimitiveof f (X) = sinx + 2x —4 hasthevaue 3 at x = 1, then the number of value(s) of x for
which primitiveof f (x) vanishes, is
@O0 21 32 (4) morethan 2
x2
Q.13 If areaof theregion bounded by the parabolasy = x —bx? andy = 5 ismaximum, thenthe positive
vaueof bis
1
D1 (22 )5 (43
Q.14 If tangenttoacurveintersectsy-axisat point Pand aline perpendicular to thistangent passing through
point Pisa so passesthrough another point Q (1, 0). Thenthedifferential equation of that curveis
dy (dy)’ d?y [dy)z
———X|—=| = X—=+|—=| =
(1) ydx [dx} 1 @) dx?  dx 0
dx dy 2 dzy
3) y—+X=1 Ny Nl _9Y -4
@ Vg, @2 -x
SPACE FOR ROUGH WORK
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Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Let T be aposition vector of avariable point in x-y plane such that 7 -(T + 81 —10j) + 41= 0, then
A a2

minimumva ueof ‘ T+2i—-3j ‘ is

12 (24 (3)8 (4) 16

Lim\/tan X—S n(tan‘l(tan x))

oIl tanx+ cos?(tan x) Isequal to
1o 21 (3)v2 (4) doesnot exist
2
Iftan—1(5+25inx—sin2x)+co‘r1(1+ 5% y) = g,then minimum positivevaueof x +yis
1) = 2 3 40
«y 5 (2 n ©) 5 4
x*+2x%+5 _ _ _
If 40820 = T hasat | east one solution, then sumof al possiblevaue(s) of xcos6 isequal
+
to
10 21 ()2 (4) 4

Let ¥ beaposition vector of avariable point in x-y plane such that F-(6]—4f+?) = 3, then the
maximum va ueof ‘F +2i —3]‘ isequal to

(1)2+13 (2)2(2++13) (3)2+ 213 (4)4++/13

2
Let oo and B aretherootsof theequationx?—6x + 12 =0. If thevalue of (a—2)% + @ —lisa,
o

thenminimumvaueof (a+ b)isequal to
(18 (2) 10 3) 12 (4) 14

SPACE FOR ROUGH WORK
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Q.21

Q.22

Q.23

Q.24

Q.25

Consider three circles S; : x> +y? —2Ax -2y +1=0, S, : x*> + y? — 8ix — 10y + 32 = 0 and
S;:x?+y?—14x—18y + 114 =0, thenthevalueof A for whichradical centre of thesethreecirclesis
not defined, is

3
10 (29-1 31 4
-1 3 2
LetAisasquarematrix,A=| 0 1 4 |suchthat matrix A satisfytheequation
-2 3 2

Al=— (xA +91-A?), thenthevalueof Ais
Q- 10 (2) 10 3-2 (4) 2
In arestaurant there are four identical circular tables. Each table have four chairs. Two families of

7 membersand 8 members cometo therestaurant. Then the number of ways these members can be
seated (if membersof two familiesdo not sit onthesametable) is

(7') (8!) (7')

(4) (8!)?

(2 —~

Letf(x)=2x3— (6\/§si n2 9) - X2+ (6:9n20) x + 2isanon - monotonic function, then the compl ete set
of vauesof 0 is

T 3n
(1)(2nn+z,2nn+7)nel 2 (nn+%,nn+37nj,nel
3n
3 (2nn+%, 2nn+37nju{nn}, nel 4 (WH— nﬁ+7ju{nn} nel

Letf: R—> Rbeafunctionsuchthatf (3—x)=f(3+x)andf (6—-x)=f(6+x) VX e Rand
3 45

J'f (x) dx =5, thenthevalue of If (x) dx isequa to

0 15

(1) 25 (2) 30 (3) 50 (4) 60

SPACE FOR ROUGH WORK
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Q.26

Q.27

Q.28

Q.29

Thelinestangent to the curve y3 —x2y + 5y —2x =0 and x* —x%y? + 5x + 2y = 0 at the origin, intersect
at angle6 ,then 6 isequal to

T T T T
1) 6 (2 1 3 3 (4) 5

Inaset of 20 distinct observations, each of the observationsbel ow the median of al observationsis
increased by 5 and each of theremaining observationsisdecreased by 3, then the mean of thenew set
of observations, is

(1) increaseby 1 (2) decrease by 1 (3) decrease by 2 (4) increaseby 2

Number of complex number(s) Z satisfyingboththeequation|z+1—2i |=3and |z—2—-6i |=2idare
o0 21 32 (4) morethan 2
Let sbeanon-empty subset of R. Consider thefollowing statement

P: Thereisarationd number x e ssuchthat x >0, which of thefollowing statement isthe negation of the
Statement P

(1) Thereisarational number x € ssuchthat x <0

(2) Thereisnorational number x € ssuchthat x<0

(3) Every rational number x € ssatisfyx<0

(4) x e sandx < 0= xisnot raitonal

Q.30 Theangleof devation of thesun, when length of the shadow of atreeisequal totheheight of thetree, is
(1) 30° (2) 45° (3) 60° (4) 90°
SPACE FOR ROUGH WORK
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PHYSICS

Q.31

Q.32

Q.33

Q.34

Thestressversusstrain graphsfor wires of two materidsA and B areasshowninthefigure. If Y , and
Y g aretheyoung'smodulii of thematerids, then

% A
Strain B
60°
0° .
Stress >X
DYg=2Y, (AY,=Yg (B Yg=3Y, (4 Y\=3Yg

A body isthrown vertically up to reach its maximum height in t second. Thetota timetakenfromthe
ingtant of projection, to reach apoint at half of itsmaximum height whilereturning (insec) is.

1 3t t
(1) (1+ Ejt (@ Jat Ok @ 7

A paramagnetic substance of susceptibility 3 x 10 isplacedinamagneticfidd of 4 x 10 Am. Then,
theintensity of magnetisationintheunit of Anrtis:
(1) 1.33 x 108 (2) 0.75 x 10°8 (3) 12 x 10°8 (4) 14 x 10°8

By sucking through a straw, a student can reduce the pressure in his lungs to 750 mm of Hg
(density = 13.6 gcm—3) Using the straw, he can drink water from aglass upto amaximum depth of
(Atmospheric pressure= 760 mm of Hg)

(1) 10cm (2) 75cm (3)13.6cm (4)1.36cm

SPACE FOR ROUGH WORK
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Q.35

Q.36

Q.37

A thinring of massmand radiusR rollson ahorizonta rough surfacewithout dipping dueto an applied
force'F. Thefrictionforceactingonringis

ST AT T TTTTTT T
1E 2E 3E 4
® 5 @ 5 Y (4) zer0

A doubleconvex lensformsareal image of an object on ascreenwhichisfixed. Now thelensisgiven
aconstant velocity v, alongitsaxisand away from the screen. For the purpose of forming theimage
awaysonthe screen, the object isa so required to be given an appropriate vel ocity. Find theve ocity of
the object at theinstant when theimage sizeisntimesthe sizeof theobject (n< 1)

1-n? 1+n?

(1) 2 VL towardsthescreen (2 T VL towardsthe screen
1-n? 1-n?

3| o VL towardsthescreen @z VL away from the screen

Therefractiveindex of themediumwithinacertainregion, x >0, y >0 changeswithy, A thinlight ray
travellinginthex-directionin air, strikesthe medium at origin and movesthrough themedium aong a
circular arc, asshown:

A
Air ;n,l’
>5 >X
How doestherefractiveindex n(y) depend ony?
R R R
Q)ny)= Riy ) n(y)= Ry © n(y)= Ry (4) noneof these
SPACE FOR ROUGH WORK

Page # 9



Q.38 Athinspherical shell of total massM and radiusR isheld fixed. Thereisasmall holeintheshell. A

particleof massmisreleased fromrest at adistance R from theholeasshown. Thisparticle subsequently
moves under gravitational force of theshell. How long doesit taketo travel from the holeto the point
diametrically opposite?

3 [oR3 g
Q) éiM (2 2 éiM 3) 2 C?_M (4) Noneof these

Q.39 Twobeamsof light havingintensities| and 4l interfereto produce afringe pattern on ascreen. Thephase
difference between the beamsis /2 at point A and = at point B on the screen. Then the difference
betweenresultantintensitiesat A andB is:

) 2l (2 4 (3) 5l 4 7l
Q.40 Determinethe constraint equation which relatesthe accel erations of bodiesA, B and C asshown:
(O 0“
av Va

0

BlVa,
(Da, +4a5+3.=0 (2 2a, +ag+a.=0
(3) 2a, —4a; +a.=0 (4) 2a, +43;+3.=0

SPACE FOR ROUGH WORK
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Q.41

Q.42

Q.43

Q.44

Q.45

Three spherica conductors S, S, and S, of radii a, b and d respectively (a< b < d) are arranged
concentrically. S, and S, are connected and S, isgrounded. Find the equivalent capacitance of the

system

4TCSOabd 47T80ab 47T80bd 47580&1
D o-aa-n @ (b-a ) (@) @) @-a)
Inthegiven circuit, under steady state, the potential drop acrossthe capacitor must be
R
MV I—'\AMM—
Vil ICI:
| 1l
—] I——www—
2V 2R
v 2 v 3 v 4 v
1) @5 33 @) 5
The maximum kinetic energy of photoel ectrons emitted from ametal surface, when photonsof energy

6eV fdl onitis4eV. Thestopping potentid involtsis
Q)2 (2 4 3)6 (4) 10

Thetimeperiod of asmplependulumis2 sec. Initid amplitudeis 10 degreesand becomes5 degreesin
100 oscillations. The quality factor of theweakly damped oscillationwill be
(1) ©200/1n 2 (2) ©100/1In 2 (3)®300/1In2 (4) None

A satelliteistakento aheight h=10R (where R istheradius of earth) abovethe surface of theearth

2

(R+h)

(2) revolvearound earthin circular orbit

(2) escapetheearth'sgravity dlong ahyperbolic path
(3) fadl onearth

(4) revolvearound earthinandlipticd orbit

radialy andisgivenave ocity of perpendicular to h. Then, the satellitewill subsequently:

SPACE FOR ROUGH WORK
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Q.46

Q.47

A planemirror and aconcavemirror arearranged as shown in figureand O isapoint object. Find the
position of imageformed by two sucessivereflections, first onetaking place at concave mirror

R=200cm
yy@% o E B
890cm 110cm Kég
(1) 110cmverticaly beow A (2) 200 cmverticaly below A
(3) 300 cmverticaly below A (4) 100cmyverticaly below A

Theresistance between theterminal point Pand Q of thegiveninfinitely long circuit will be

R R R R
P MY VWA C
R %R %R %R %R R
(D) (/3-)R 2 (V3+1R () (4-3)R 4 (4-/2)R

Q.48 A gasundergoescyclic processasshowninthefigure, 5-1 and 3-4 are adiabatic processes, 1-2 and
4-5 areisochoric process, 2-3isisobaric process. Find efficiency of the cycle.
PA @ lSé)
103
@
@
10J
®
>V
(1) 15% (2) 30% (3) 45% (4) 60%
SPACE FOR ROUGH WORK
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Q.49

Q.50

Q.51

Q.52

Q.53

If acceleration and vel ocity of aparticleat aninstant are (5])m§2 and (3? n 4])ms*1 respectively, then
theradia accel eration and radius of curvatureat that point of the path where particleispresent, will be:

25 4 1
3ms2,=m Ams2,—m 5ms2,—m
1) 3 (2 o5 ©) 5 (4) None
Thediameter of the outer conductor of acylindrica capacitor isD,. What should bethe diameter of the

core (inner cylinder) D, of thiscapacitor be, sothat for agiven potential difference betweenthe outer
conductor and the core, theé ectric field strength at the coreisminimum

2D, D, D,
Q) e 2 o 3 2 (4) Noneof these

A particleof specific charge o (Charge per unit mass) isreleased a timet=0fromoriginwith aninitial
velocity of v = vof inauniformmagneticfidd B = —BOR . Find thevd ocity of particleat any timet.
(1) v, c0s (B, at) | —v,sin(Byat) (2) v, 008 (B, at) | +Vv,sin(B,at) ]

(3) -V, cos(Byat)i —v,sin(Byat)] (4) Noneof these

A particle of mass 2kg has potential energy U = (8x?—4x%)J. Thenitsangular frequency for small
oscillation about itsequilibrium positionwill be

Q) 2/2 rad/sec (2) 2rad/sec (3) Lrad/sec (4) 4rad/sec

If acarrier waveof 1000 kHz isused to carry asignal, theminimum length of transmitting antennawill be
equal to

(1) 3m (2)30m (3 75m (4)75m

SPACE FOR ROUGH WORK

Page # 13



Q.54 Ainductor of inductancelL =400 mH and threeresistorsof resistance R, =4Q , R, =2Q and R, = 10Q
are connected to abattery of emf E =10V asshowninthefigure. Theinterna resistance of the battery
isnegligible. Theswitch Sisclosed at timet =0. What isthe potential drop acrossL asafunction of
time?

L

T s E
R 2R,

Sr - - R3

(1) 10e% volt (2) 20e™ (3) 5e™ (4) 30e %t volt
Q.55 Equationof alongitudina waveisgivenas
50x

s=102sin2n (1000t +Fj (all Sl units),
Att=0, changein pressureismaximum (inmodulus) at x =?
(1)0.34 (2) 0.255 (3) 0.085 (4 All of these

Q.56 Thefollowingfigure shown alogic gatecircuit with two inputsA and B and output C. The voltage
waveformsof A, B and C are as shown in second figure bel ow.

e [Tor . AT,
*—] ogicgale — .
Be—{ circuit Bi.l 1..T1.
0 (i) Cil Tl M.
Thelogiccircuit gateis
(2) OR gate (2) AND gate (3) NAND gate (4) NOR gate

Q.57 If timeperiod measured are 8.01 sec and 8.41 sec using astop watch having least count 0.01 sec then
find best reported timein second
(1)82+0.2 (2)8.41+£0.01 (3)8.01+£0.01 4 2+0.01

SPACE FOR ROUGH WORK
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Q.58

Q.59

Q.60

u
A wall ismoving with vel ocity u and asource of sound moveswith velocity 5 inthesamedirection as

showninthefigure. Assumingthat sound travel swithave octy 10u. Theratio of incident sound wave ength
onthewall to thereflected sound wavel ength by thewall, isequal to

E U
@— u/2
Source

Wall
Do 11 (2)11:9 34:5 (4)5:4

Anunpolarised beam of light of intensity | isincident on aset of four polarising platessuchthat each plate
makes an angle /3 with preceding sheet. Theintendty of light transmitted through the combinationis:
y L n L oL NS
()64 ()128 ()32 ()256

A light emitting diode has avoltage drop of 2 volt acrossit and passes a current of 10 mA wheniit
operateswith 6 volt battery through alimitingresistor R. Thevdueof Ris:
(1) 400 (2) 4k (3) 2000 (4) 400 Q

SPACE FOR ROUGH WORK
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CHEMISTRY

Q.61

Q.62

Q.63

Q.64

Q.65

Sodium peroxidewhichisayelow solid, when exposed to air becomeswhite dueto theformation of :
(1) Na,O (2 H,0, (3) NaOH and H,0, (4) NaOH and Na,CO,

Consider the § 1 solvolysisof thefollowing haidesin agueousformic acid .

Br Br
I|3r
() 0 [>— g—ﬂ ©_~_B ©

Which oneof thefollowingiscorrect sequence of thehaidesgiven aboveinthedecreasing order of their
reectivity ?
(d>a>b>c (2b>d>a>c 3 c>b>d>a 4 b>a>d>c

Decomposition of acertain mass of CaCO, produce 11.2 dm? of CO,(g) at 1latm and 273 K. After
decomposition, residueis dissolved in water to produce Ca(OH),, what mass of HCl isrequired to
completely neutralisethe base-

(1) 18.25¢g (2)27.375¢ (3)36.59 4719

Highest oxidation state of manganeseinfluorideis+4 (MnF,) but highest oxidation statein oxidesis+7
(Mn,0O,) because :

(2) fluorineismore e ectronegative than oxygen.

(2) fluorine doesnot possessd-orhitals.

(3) fluorine stabilises|ower oxidation state.

(4) in cova ent compounds fluorine can form single bond only while oxygen forms doubl e bond.

Which compound givea dol condensation:

O
i i 0 e
(1) é/Me (2 (3 A 4 @C—cl:— Me
M

e

SPACE FOR ROUGH WORK

Page # 16



Q.66

Q.67

Q.68

Q.69

Electron present in excited state of H-atom emitsaphoton of wavel ength () and returnsto ground
state. The principal quantum number(n) of excited stateis-

AR-1
R

A AR
D ARrROR-D  @\ir_1 (3) VARAR-D) (4~

Which of thefollowing order of energies of molecular orbitalsof N, iscorrect?
(1) ﬂ:2px <62pz < R*pr (2) TCsz >62pz > TC*pr

(3) Gsz <n2px < TE*pr (4) Gsz <Tc2px = TE*ZDX

Which of thefollowing compoundswill not give Friedd-Craft reaction ?

NO, NO, NH,
(1) @ ) @ (3) @ (4)All of these
NO,

1
In certainlow pressureregion for 1 mol of real gascurveof Z v/s v isplotted at constant temperature

asfollows-

V)=
v
then temperature (T) of above mentioned real gasis-

[Given: a=5.5amL%mol? ,R=0.08 atm-L/mol-K]
(1) 273.15K (2) 300 K (3) 3125K (4) 230.4 K

SPACE FOR ROUGH WORK
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Q.70 Zonerefiningisbased ontheprinciplethat

Q.71

Q.72

Q.73

(2) impurities of low boiling metal scan be separated by dlstlllatlon

(2) impuritiesaremore solublein molten metd thaninsolid metal.

(3) different components of amixture are differently adsorbed on an adsorbent.
(4) vapoursof volatile compound can be decomposed in puremetal.

Find themgjor product of following reaction:

©\/\ _ Br/CCly . mgor product :

OH
§Br
) C(/\ @ .
OH
Br Br

3 @f} (4

Anioniccompound XY crystallisesinideal ZnStype structure. If theedgelength of unit cell is654 pm
then corr ect statement about thiscompundis-

(2) It hasBCC typeunit cell.

(2) Zn?* ispresent at body centre.

(3) Number of tetrahedral and octahedral voidsare4 and 8 respectively.

(4) Closest distance between X* and Y~is283.15 pm.

Inquditativeanalysiswhen H,Sis passed through an aqueous sol ution of asdt acidified with dil. HCl, a
black precipitateisobtained. On boiling the precipitatewith dil. HNO,, it formsasol ution of bluecolour.
Addition of excessof agueous solution of ammoniato thissolution gives

(1) deep blue precipitate of Cu(OH), (2) deep bluesolution of [Cu(NH,) 4] 2+
(3) deep bluesolution of Cu(NO,), (4) deep bluesolution of Cu(OH),,.Cu(NO,),
SPACE FOR ROUGH WORK
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Q.74 Inthegivenreaction

Brwill bereplaced by OCH, at carbon:
Q)2 (23 34 (4) Anyone

Q.75 Boailingpoint of water at 750 mmHgis99.63°C. Find themassof water present in asolution containing

121.67 g sucrosg, if thissolution boilsat 100°C (K b(H,0) = 0-52 K—Kg/ mol)
(1)50¢9 (2)5004¢ (3) 10049 (4) 1000¢g

Q.76 Inwhichof thefollowing complex formation the bond length of theligand (mentioned in brackets)
increases ascomparedto itsisolated state.
(1) [Fe(CO) ] : (CO) (2) Na,[FE(CN)-(NO)] : (NO)
(3) [BF;.CQ] : (CO) (4) [Ni(PFy),] : (PFy)

Q.77 Findthetota number of aldol productsingivenreaction?

dil.
CH,O + Me—CHO —= ="

(12 (2)3 (34 (4)5

Q.78 For afirst order gasphasereaction: A—— 2B + C, tota pressure observed after timet was P and
afterlongtimeP_, then correct relation of k.

1 P 1 2P
k==In| —= TN
@ t”(S(Pw—Poj @K t'”[(Pw—PTJ
1, ( 3P, Ko (Lj
3) k_ﬂn(ZPw—PJ @ =" ae —r)
SPACE FOR ROUGH WORK
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Q.79 Thefirstionisationenthapiesof Na, Mg,Al and Si areintheorder:

(1) Na<Mg>AI<Si (2) Na>Mg>Al>Si
(3) Na<Mg<AI<Si (49 Na>Mg>AIl<Si
Q.80 Amongthefollowing compoundswhichisstrongest acid.
OH
OH
O,N NO
(1) ON NO, (2 “2 2
NO, [l
N
OH OH
3 4
) O,N NO, ) O,N NO,
COCH CHO

Q.81 Selecttheincorrect satement
(1) Activation energy isrequired in physisorption
(2) Extent of physisorption increases astemperature decreases
(3) Extent of adsorptionfor solutein asolution on solid adsorbent surface dependsuponits concentration
(4) Chemisorptionishighly specificin nature

Q.82 Thecompounds[Co(NH,)(SO,)]Cl and [Co(NH,) ,(SO,)]Cl represent

(1) linkageisomerism (2) ionistionisomerism
(3) coordinationisomerism (4) noisomerism
SPACE FOR ROUGH WORK
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Q.83 Arrangethegiven akeneindecreasing order of their ratetowards epoxydation.

Q.84

~ ~ =
b
(3) (b) © on NO,
Me OMe NO,
=
=
(d) ON NO, (e)
1
N Cl
(1)d>c>b>e>a (2)b>a>e>c>d
(3c>d>e>a>b 4d>c>e>b>a

For thefollowing homogeneous gas phase equilibrium,

PCl5(g) <= PCly(g) +Cl,(0)
degreeof dissociation (d) of PCl isrelated to total pressureat equilibrium by which expression.
(d<<1)

1 1 1
Ddo« P (Z)doc\/E (3)doc§ (4)doc\/5
Q.85 Hydrogengaswill not reduce:
(2) heated cupric oxide (2) heated ferricoxide
(3) heated stannic oxide (4) hestedduminiumoxide
SPACE FOR ROUGH WORK
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Q.86

Q.87

Q.88

Q.89

Q.90

Arrangethefollowingin decreasing order of E, reaction :

Me Me Me
H Br : Br Br
9 (y)O: (z('):
" Me Me Et
Dx>y>z (Qx>z>y Ry>z>x @z>y>x

For thefollowing concentration cell :
Pt(s) | H,(9) [H*(a0) [ HA(a0) [ H,(9) | Pt(s)
lbar 10®M 04M 1bar
If E, = 0.180 Volt then pOH of solutionin cathode compartment is-

@1 (25 9 (4) 14
Which of thefollowing nitrate salt sol ution produce precipitate with excessboth NaOH and with excess
NH,OH solution ?
(1) Po(NG,), (2) Zn(NO,), (3) Cr(NO,), (4) Hg(NO,),
Identify number of chira centre presentin product obtained by following reaction.
Br2

;w”””/// H Tu)

Me
(14 (2)3 (35 (4) 6
For aprocess, pressureof fixed amount of diatomicidea gasremainsdirectly proportional to cube of

itsabsolutetemperature, then value of molar heat capacity for gasis-
[Assumevibrational degreeof freedom to beinactive]

3R R SR
®3 @ 3 (9 2R

SPACE FOR ROUGH WORK
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@ BANSAL CLASSES

PRIVATE LIMITED
Ideal for Scholars

NUCLEUS X1l

COURSE JEE-MAIN MOCK TEST-10 TEST CODE

| ANSWER KEY I

11 (3]|0]1

Q.No.| 1 2 3 4 5 6 7 8

9 10 11 12 13 14 15

Ans 3 4 3 2 1 2 3 4 2 3 2 2 1 1 3
Q.No.| 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans 2 1 1 2 2 3 4 3 2 3 4 1 2 3 2
Q.No.| 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans 3 1 3 3 4 1 3 3 2 4 3 3 2 2 2

Q.No.| 46 47 48 49 50 51 52 53

54 55 56 57 58 59 60

Ans 4 1 4 1 2 2 1 3

1 1 2 1 1 2 4

I0C | OC PC I0C | OC PC I0C [ OC

PC I0OC | OC PC I0C [ OC PC

Q.No.| 61 62 63 64 65 66 67 68

69 70 71 72 73 74 75

Ans 4 2 3 4 1 2 1 4

3 2 3 4 2 3 2

I0C | OC PC I0C | OC PC I0C [ OC

PC IOC | OC PC I0C | OC PC

Q.No.| 76 77 78 79 80 81 82 83

84 85 86 87 88 89 90

Ans 1 2 4 1 3 1 4 2

2 4 4 3 4 2 2

HINTS & SOLUTIONS

MATHEMATICS

Q1 Letx+1=t

1
_[(t—l)-lntdt
0
1
={E—tj-lnt —J'(l—jdt
2 2
o O

2 1
So-| | -2
4 o 4

Q.2 Eachdiagona element of matrix A hasthree
choices.

1

Q.3 (1+x+x%2+x3)l00
=g, taXx+a, X’ + ... +a,, x30.......(D)
By differentiatingboth side
100 - (L+X+x2+x3)%¥ . (1+2x+3x?)
=a, + 28, X + + 300 - a5, x>

Ifx=1
100 (4)*® L. +
a ... (2
Ay ™ K e 3
SO
r=0
atano

B (asec 0, atan 0)= B(2a,/3a)

C(—asecH, atan 6)
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Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

Now, AB = \/(2a+ a)? +(\/_’3>a)2

= J12a2 = 24/3a

sec? (N(m+2))=1—(m+1)?
only possiblevalueof m=-1

=sec’(n)=1
=n=0
=A(-1,-2

So, straight line passing through

A (-1,-2) andwithdpoem=2is
y+2=2(x+1)

y=2X

g (0)=1,g"(0)=0,g" (0)=-2018

e
2]
(]
1odd 5even °C, x 28
3odd 3even °C, x 28
5o0dd 1even °C, x 28

=(°C, +°C,+°C)) - 26=32x 26 =211

Primenumber=2, 3,5, 7

Tota outcomes
:|2|.|.|.|.|.|.|.|.|.|:49:218
favourableout comes
=12]-]2]-[2]-]2]-[2]]
25

Requriedprobability:ﬁ =3 =27

4h%-9a
Limf(x) —e 20 -3

x—0

= 4’-6b-9%=0vVbeR

D20:>a2_—1
4

Q.11

Q.12

Q.13

Q.14

y=ax3+bx?+cx+5

0=-8a+4b-2c+5 ... Q)
y'=3ax?+2bx + ¢
0=12a-4b+c .. 2
[-- pardld tox-axis]
and3=3a(0)+2b(0)+C .ccocevurnee. (3)

[-- intersect y-axis]
by equation (1), (2) and (3)

__1 db__E
a= 2an =72

So.a—2b= ——42x> =1
e A

g(x)= Insinnx+2x—4) dx

=—CcosSTX +X?—4x+5(-- g(1) =3)
=(x—2)?+(1-cosnx)

b

Area- kﬂ(_ b)[FH o

0

Let f (b) = 7 =>f(b)  ab=+1

6(b% +1)
Equation of tangent

dy
y=¥1= g *-0)
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Q.15

Q.16

Q.17

Q.18

p(0,y) 45 90°

dx
Y= d_y

By equation (1) and (2)

2
dy dy
=Y dx (dxj

(xf+y]) -(xf+y]+8f—10])+41= 0

X2+y2+8x—10y+41=0

centre(—4,5),r= /16+25-41 =0

2
So, minimum valueof ‘—4f+5]+ 2?—3]‘

T 2
=‘—2i+2j‘ = (Vata) =8

Lim\/tan X —sin(tan‘l(tan x))

oIl tanx+ cos? (tan x)

— Lim
h—0

coth—cosh
=1

coth+cos?(coth) ~

. . 2
5+2sinx—sin?x=1+ 57

— (Snx—1)2= (5 5%
=snx=1landsecy=1

S0, (x +Y)

mln

4 2
2 1 4
4cosze=X X e,

x2+1
4
(x2+1)

X2 +1

40080 =(x>+1)+

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

4
X2+1+ — 124and4cosze

So, X2+ 1=
x% +1

=x=xlandcos0=1
So,xcosf=+1

(xf+y])-(6]—4f+xf+y]) =3
X2 +y?—4x +6y—3=0

€ [0, 4]

centre(2,-3),r=,/4+9+3 =4
S0, |7+ 21 ~3] I = 2(2+V13).

[((x 2) ] (1[23))12

[0 —8—60a (a—2)]*
[o [0?—60 + 12] —8]* = 8*
So, & may be 212, 45, 8% etc.
So, (a+b) . =4+6=10

min

-1[-p-6

AtA =1, radical axisof circlesareparalldl.

AA-1= — +9A -
1 1t[xA2 9A — A’

10l = LA% + 9A —A3
After solvingabovel =2

|
" a3l a3
2.3 442

_(m?
16

f'(X)=6x2—6- 22 xsin20+6sn20

D=0

—36-8-sin*0-4-6-6sin0>0

=sin0(2sinf0—-1)>0

:>Sin2921
2

Oneof itsperiodis 3.

25 3
So that jf(x) dx =10 jf(x)dx
15 0

=50.
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Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

2X
Equation of tangentsarey = 5 andy=——

Here, mym,=-1.

LetX; > X, >X5> X, coniiniieiinnn, > X

. X1+ X
Median= —12 "1

|z+1-21|=3
CentreC, (-1,2),r,=3
|z-2-6i|=2
CentreC, (2,6),1,=2
=CC,=r, +r,=5

tan 0 X T

PHYSICS

Yo
=y, =Ya=3Y,

tan 60°
tan 30°

From kinematics and symmetry in vertical
ascent and descent motion of theball,

o 2—h+ 2h/2_t+i
requiredtime= g g - 2

_ Intensity of magnetisation (1)
Magnetizingfield(H)
o, =XH

()

Q.34

Q.35

Q.36

Q.37

Q.38

Pressure difference between lungs of student
and atmosphere

= (760—750) mm of Hg=1cm of
Hg=13.6 cm of water

Henceh=13.6cm.

Nofrictionisrequired for purerolling of ring.

VL :mz(vo,L)
= 0—(~v) =n?(vo—(-v))

|
@)

screen (fixed)

1-n?
= Vo= >— |V towards screen
n

Applying Snell'slaw at O and P
1xsn90°=n(y)Sna
= n(y) = cosec o = R——y

<
s,
S,
N,
S
.
S
g8

Let v bethevelocity of the particleat point B.
Applying conservation of mechanical energy at
point A and B, we have

GMm GMm 1 2
- == +—mVB
2R R 2
GM
= VeT\ Rk
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Q.39

Q.40

Q.41

Q.42

TR

D
GM
Theregfter V= ? = constant

(- insideshell, F, = mE, =0)
L R

"BDT

I,=1 and |, =4

Slg =1 1+ 214, cosd
Sy =1+ AL =5l (v o, = 7/2)

&lg=1+41—2[41 =1 (- ¢g =)

=1, —lg=4l

T(say) 2T T/2

aw 634/ ac\b

_ T
*T.a=0 .. —TaA—ZTaB—EaC:O
= 2a, +4a;+a.=0

4m ey bd
:.Cey = Chetwens,a s, = “d-b

In asteady state no current will passthrough

the capacitor. Inthe outer loop

o .V
2V -2IR-IR-V=0=1= R

For the upper loop,

“—max
€

Q43 eV, =K.E_ =V,=

Q44 - 0= eoe_Yt — 5 = 10e (100 x 2

_In2 F_&_(Eji
= V= 00 MQE=% =T )y

. . 2GM  [2gR?
. = E el f heighth)=.|—— =
Q.45 v, = Escape velocity (fromheight h) "R+h VRan

" Vgaiite > Ve = it €scapes earth's gravity
along ahyperbolic path.

Q.46 For concavemirror

fu
v=—"7—=-1100cm
u-—f

= |,is100cmleft of A

100m

. I, will beformed asshown

Q.47 Thecircuit can be redrown as shown in the
figure
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Q.48

Q.49

Q.50

Q.51

(2R+Rg)R
=Ry ™ R+(2R+Ry)
2 2 —
= R2, +(2R) R, —2R?=0
- Rg=(y3 DR

Wi = (2AQ) g = 10+ 15-10=15]
AQ, =10+15=25]

15
=—x100 = 609
= o5 60%

a =asin37°=3m/s.

A vZ 25 o
w, =
a 3
Y
a a A
. |37
) X

Capacitance per unit lengthisgiven by

_ & _ 27[80
V  In(D,/Dy)
where A =chargeper unit length
A A
Ecore = =

27t8Orcore &g Dl

2V
~ DyIn(D,/D;)
dEcore _ D,
. for Ein = dD, =0 Dl=?

Magneticfiddisin—Z-direction. v | B

= path of particlewill beacirclein XY plane.
B

Angular speed » = Q_mo =B,

Intimet, theparticlewill rotatean angle
0 = ot =Bjat asshowninfigure.

Q.52

Q.53

Q.54

Q.55

Q.56

t=0
Hencevedocity of particleat timet would be
V =V, c0s0i +V, sin 6]

or V=V, cos(Booct)f +Vy S n(Boat)]

U = 8x2—4x*
Y ex-16x3=0
dx
= x =1, 00— positionsof equilibrium
x = 0 is stable equilibrium position

2
(d—g>0]
dx
. F=—Y _16x3_16x ~ _16x
dx

(for smdl x).

16
= ®=\/;=\/§ rad/sec

Theminimum length of transmitting antennais

L= 218 e
mn= 3 4%

=1, 1-—e?)
€= Lﬂ
dt
We know that ¢ hange in pressure =

—-BoS . .
oP = “ox & will be maximumat t=0when

Useoptionin aboveequationtojustify it.

From the giveninput and output waveforms,
thetruth table can be constructed asgiven

A B C

0 0 0

Page # 6



Q.57

Q.58

Q.59

Q.60

Q.61

1 1 1 Q.62
0 1 0
1 0 0

thelogiccircuitishenceanAND gate.

Mean absolute error isgreater then theleast
count hencewe consi der mean absolute error
aserror in place of least count inthe reported
data

Speed of sound is ¢ = 10u. If frequency of
sourceisf

Q.63
Incident sound —F—>Y
c
Wall (observer) moles
Reflectedsound —F—>"
<
Wall (source)
fin:f( c—u )218f
c—u/2 19
) Vig c-u 19u
')\“in = = =
fi, 18f/19 2f
Q.64
Q.65
N Vg _(c+u) (@ADH@A9u
i fi 18f

Usel =1,/ 2 When unpolarised light pass
through apolariser and usel = 1,cos’0 when
polarised light passesthrough apolariser.

V 6-2
R= T = 10x10°2 =400 Q
CHEMISTRY

Na,O,(yellow solid) + Maist air — Na,CO,
+ NaOH

Rate of S 1 solvolysisa stability of C®

®
CH, %Hz
®
[>C‘< > > >
Y

=

CaCOy,(s) A, CaO(s) + CO,(g)

112
22.4 02
0.5 0.5
CaO(s) + H,0(l) ——— Ca(OH),(aq)
0.5

- 0.5
Ca(OH),(aq) + 2HCl(aq)
CaCl,(ag) + 2H,0(1)

0.5

Required molesof HCI = 1
Required massof HCI =1x 36.5=36.5¢g

Theory based

Atleast one a-H should be present for aldol
condensation.

O
(1) d/ Me — o—H present
O
o°
7

Unstable enolateion
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Q.66

Q.67

Q.68

1 1 1

T _-RZ% - —

e
A n
_[R

"= VAR-1

Energy order of molecular orbita of N, is
(015) < (015) < (025) < (025) <

* * *
ﬂ:pr - Tczpy . Gsz < Tcsz 3 Tc2py > Gsz

NO, NO,
L N02 1
Deactivating group
present

NH,
@ AlCl,
—_—

After Lewis base-Lewis acid
reaction, it becomes deactivating

group.

@ S
NH, —AICl,

Q.69

Q.70

Q.71

Q.72

Q.73

(P+Vi‘2j(V) —RT

a
+ —=RT
PV V

T VRT

a
Slope = RT = 0.22

55 _ 0.22
0.081

5.5

0.08x0.22
=312.5K Ans.

T=

Zone refining is based on the principle that
impuritiesaremoresolublein molten metd then
insolidmetd.

SN

@ >
BI’/OH o

—>

Br2/CCI4
OH

(r,+r ,)=@=£x654 =283.15
X y 4 4

Ans.

Group Il radicds

(Po?* , Cu?*, Bi%*, Ag?*, Cd?")

H,S + HCl

PbS, Cus, Bi,S,, HgS, CdS
Black
lHot & dil. HNO,

l

Pb”, Bi*,Cu® (blue colour)
excesyNH,OH

[Cu(NH,)]*"
(deep blue)

Page # 8
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Q.74

Q.75

Q.76

Q.77

Q.78

Br.
ﬁ[ _ OCHz

Morestable C® formsat carbon 4.

AT, =K, m
100-99.63 = (0.52) (m)
0.37

M= 052

n 0.37
m= S < 1000=
H20(0) 3

12167
W0 = T35

Wh,0 =5009

1000
X
0.37

x 0.52

(1) [F&(CO)] : (CO)
Dueto synergic bonding

I T
N M- —

(EHZ—CHZ—E—H ¥ CH3—E|:H—CH2—(”3—H
OH OH
Q) @
Total product will be(3)

A—>2B+C
I:)0

Po—X 2x X
- 2P, P,
P, =3P,
P,=P./3

P =Py—x+3x

Q.79

Q.80

Q.81

Q.82

k:lm(Lj
t (3P, -Pr)

1stI.E. order: Na < Mg>AI<Si

3st 38 3pt 3

(fully
filled)
OH
O,N NO,
COOCH

Strongest acid dueto S.1.R. effect

Theory based

[Co(NH,)-(SO,)]Cl and[Co(NH,) ,(SO,)]Cl
Has no isomerism because molecular formula

isdifferent.

Q9

OMe

(+M) (M) A

O,N’ : NGO, ON :

1)

NO,
_M)
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Q.84

Q.85

Q.86

Q.87

Q.88

PCl5(g) = PCl4(g) + Cl,(9)
1 - -
1-d d d

Aluminiumitsef isavery strongreducing agen.

H Me
”””’i :Br
£ YEt
H
Both side anti Only one anti No anti B-H
fB-H present -H present

H,(g) + 2H*(ag) =2~ 2H*(ag) + H,(g)

1 XM 108 1
0.180 = 0.06Iog H+]2
2 o
[H*] =10°°
pH=5
pOH =9

(1) Po(NO,), —
F’b2+ excess NaOH

> Na,PbO,(soluble)

excess NH,OH Pb(OH)Z‘l,

(2 Zn(NO,), —

zn? XCeSNAOH 2 70, (clear)

excess NH,OH

> [Zn(NH,),]”"(clear)

Q.89

Q.90

(3) Cr(NO,), —

3+ excess NaOH
Cr >NaCrO,

excess NH4OH,[Cr(NH3)6]2+(Pink)

(4) Hg(NO,), —

2+ excess NaOH
Hg > Hg(OH),|,
excess NH ,OH 5 HgO.HgNHZJ,
CCly -l B
"y H oy H
Me Me
(3chiral centre)
Cn= Cum* 17
During processP « T3
PT3=K
PIXTx =K
P-I-xllfx =K
X 5
1-x
X==3+3X
_3
X=2
oo B, B
m 2 1_§
2
2 2
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