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USEFUL DATA
Atomicweights: Al =27, Mg =24, Cu=63.5,Mn=55,CI =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 CNm? g=10m/s% S, = 1 cal/gm °C, L, = 80 cal/gm., g = 10 m/s?
unlessotherwise stated

MATHEMATICS

Q.1 Theequationtothedirectrix of aparabolaif thetwo extremitiesof itslatusrectumare (2, 4) and (6, 4)
and the parabolapassesthrough thepoint (8, 1) is

ater

(y-5=0 (2y-6=0 Py-1=0 4y-2=0
1 3cos6 1
Q2 IfA=[sin6 1  3cosO|thenthemaximumvalueof A,is
1 sino 1
(1) 3 2)9 (3) 10 (4) 13

16
Q.3  Thenumber of solution(s) of theequation z2=4z+|z P+ W is

(Wherez=x+1iy, x,y e R,i?=-1and x # 2)
()0 (21 (3)2 (4)3
Q.4 Twodcirclesof radii r, and r, are both touching the coordinate axes and intersecting each other

orthogonally. Thevalue of rr—l (wherer, >r,) equals
2

)2+ 3 2 V3 +1 (2-43 @2+ 5

Q.5 LetXandY betwomatricessatisfyingthisrelations

2 3 2 -2
4 0 -1 5
(D5 (24 33 (42
[Note: Tr.(P) denotestrace of matrix P]

2X +3Y = ( j and 3X +2Y = ( j , then Tr.(X) —Tr.(Y) equals
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dx 3y

Q.6  Thedifferentid equation d_y W representsafamily of hyperbolas(except whenit representsapair of
lines) with eccentricity canbe
5 5
(1) V2 @& @g (4) 3
Q.7  LineL, perpendicular tothelinewith equationy = 3x —5, containsthe point (1, 4). Thex-intercept of L,
iS
(1) 12 (2) 13 (3) 14 (4) 15
Q.8 LetA= [a”.] (1<i,j<3)bea3x3 matrixandB = [bij] (1< i,)<3)bea3x 3 matrix such that
3
b, = 23k 3 . If det. A= 4, then thevalueof det. Bis
k=1
10 24 (38 (4) 16
Q.9  Number of wordsthat can beformed using al thelettersof theword GARGEE if notwo dikeletters
aretogether, is
(1) 84 (2) 62 (3) 240 (4) None
Q.10 If acuteanglebetweentheline T = i + 2j+ (4 — 3k) and xy planeis a. and acuteangle between the
planesx +2y=0and 2x +y=0is B then (cos’a. + sin’B) equals
11 2 i 3 E 4 §
1) @7 3 3 @
Q.11 If areaof pentagon PQRST be 7, where P(-1, -1), Q(2,0), R(3, 1), §(2, 2) and T(-1,1t), t>0,
thenthevaueof t is
D1 2 4 3)2 4 >
1) @ 3 3 @5
Q.12 The sum of all value of A for which the lines2x + y +1=0; 3x + 2Ay + 4 = (;
X +y—3\ =0 areconcurrent, is
. ! o 7 o7
@ @ 3 3 3 @ 1
SPACE FOR ROUGH WORK
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Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

If A and B are two independent eventssuchthat P(A’ "B') =2/15, P(AnB') =1/6then P(B) =
(1) 5/9 (2) 419 (3) 3/10 (4) 7/10

A hyperbolahas centreat origin and onefocusat (6, 8). If itstwo directricesare 3x + 4y + 10 =0and

L 4¢*
3x + 4y —10=0and eccentricity ise, then theva ue of 5 isequal to

M1 (2) 2 (33 (4)4

Number of integral valuesof 'k' for which the chord of thecircle x? +y? =125 passing through
P(8, k) getsbisected at P (8, k) and hasintegral slopeis
(18 (26 (3 4 (4)2

Locusof thefeet of perpendicularsdrawn from points (1, 2) and (3, 4) on avariabletangent to theconic
[|z—-(1+2)|-|z—(3+4i)||=2is

1) 1z-2+3) 1 @ 1z-(2+3) =4

Q) |z-(1+i) =2 (4) |z-@+i)|=1

Number of numbersgreater than amillion and divisible by 5which can beformed by usng only thedigits
1,2,1,2,0,5and 2is:
(1) 120 (2) 110 (3) 90 (4) none

Thedual of statement (pv ~qg) A (~p)is
QD Ev~-aar=p) QPEAr~DA=p) B Pv-adv(iEp @A Par~a)v(=p)

A normal isdrawntotheparabola y?=9x at thepoint P(4,6), Sbeingthefocus, acircleisdescribed
onthefocal distanceof thepoint P asdiameter. Thelength of theintercept made by thecircleonthe
normd a Pis

15 17
(14 @7 (36 @

SPACE FOR ROUGH WORK
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Q.20

Q.21

Q.22

Q.23

Q.24

2 2

Consider elipse %+y7 =1.Let C iscentreof theellipseand Pisavariablepoint lying onthe

elipse. If theanglebetween CPandtangentat P isminimum, then P may be
33 3
(1) (7, 1} 2) (ﬁ, ﬁ] 3 [g ﬁ} (40,2

If thea gebraic sum of deviationsof 20 observationsfrom 30is 20, then the mean of observationsis
(1) 30 (231 (3) 32 (4) 29

. e a1 .
If & and b areunit vectorssuchthat [& b axb] = 4 thentheanglebetween & and b, isequal to

T T T T
1) 6 () 4 (©) 3 (4) 5

A fair cubic die hastwo faces marked with 1 & 2 and the other faces|eft blank. If thedieisrolled
3 times, theprobability of getting atotal scoreof 4is:

(1) 6/216 (2) 10/216 (3) 15/216 (4) 24/216

Theequation of thelocusof themid pointsof thechordsof thecircle 4x?+4y?—12x+4y+1=0

2n
that subtend anangleof —- atitscentreis

3
(1) 16(x2 +y?) — 48x + 16y + 31 =0 (2) 16(x2 +y?) — 48x — 16y + 31 =0
(3) 16(x2 +y?) + 48x + 16y + 31 =0 (4) 16(x2 +y?) + 48x — 16y + 31 =0

23+2i)f  (@+i)®
v3+2i)

Q.25 Letz= ; where i2=-1, then
@-0° (232

5r 1 5r
(1)|z|:213+?and ampz= - (2)|z|:212+?and ampz= -

1 1
(3)z|=28+ 55 and ampz= (4) |z]=22+ S5 and ampz=—
2 6 2 6

SPACE FOR ROUGH WORK
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Q.26

Q.27

Q.28

Q.29

Q.30

LetL,: F=i—]—10k+A(2i—3j+8Kk) andL,: T =4i—3]—k+p(i— 4]+ 7k) represent twolinesin
RS, thenwhich oneof thefollowingisincorrect?
(1)L, isparale tothevector 4i —6j+16k .

(2) L,isparale tothevector —j 1 4j— 7k .
(3) L, and L, are coplanar.

. . 4 70
(4) Angle betweenthelinesL, and L, is cos (—j

147

If distance between two non-intersecting planes P, and P, is 3 units, where P, is2x -3y + 62 +5=0
and P, is4x + by + cz+d=0and pointA (-3, 0, -1) islying between the planes P, and P, then the
vaueof (b+c+d),isequal to

(2) 36 (2) 44 (3)58 (4) 72

A firing squad is composed of three policemen A, B and C who have probabilities 0.6, 0.7 and 0.8
respectively of hittingthevictim. Only oneof thethreebulletsisliveandisalocated at random.
If thevictimwasfound to behit by live bullet, the probability that it was C who had theliveround, is

1 8 6 9
1) 3 () o1 (©) o1 (4) o1

If R isarelation on the set of natural numberssuchthat aR b <> a=3X. b for someinteger K,
then R is

(1) Symmtric, transitivebut not reflexive (2) Reflexive, symmetric but not trangtive

(3) Reflexive, trangtivebut not symmetric (4) Anequivaencerdation

Theequation of thelinepassingthrough M(1, 1, 1) andintersectsat right angleto thelineof intersection
x-1 y-1 z-1
=T T
(1)5:-1:2 (2)-5:1:2 35:-1:-2 (45:1:2

of theplanes x +2y—4z = 0 and 2x—-y+2z =0 is ,then a:b: c equds

SPACE FOR ROUGH WORK
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Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

CHEMISTRY

A 0.1 M solution of which satismost acidic?
(1) NH,C,H,0O, (2) NaCN (3) KNGO, (4)AlCI,

Whichisthestrongest acid amongst thefollowing compounds ?

OH OH OH OH
«y /@\ 2 /@\ ©) /@\ 4 /@\
NG, NO, " N, NO, " " NG, NO, " NO, NO,
NO, CN CHO

COCOH

Sdect thecorrect order of metallic character :
(1) P<Si<Be<Mg<Na (2) Be<P<S <Mg<Na
(3) P<Be<Si<Na<Mg (4) S <P<Be<Mg<Na

In hydrogen atom which transition produces aphoton with highest energy?
()n=3->n=1 2n=5->n=3 B)n=12—->n=10 4Yn=22—->n=20

Thecorrect basicity order of indicated atomsP, Qand R is-

 NH
Q) N:/(( P)
N

(DR>Q>P (29 Q>P>R 3 P>R>Q (49 P>Q>R

Select theincorrect statement regarding N®-, O, F, Na* and Mg?*.

(2) All have same number of electroninvaenceshdll.

(2) Maximum energy required intheir formation fromtheir atomic stateisfor F .
(3) N® havelargest sizeamong them.

(4) lonisation energy ismaximum for Mg?*

SPACE FOR ROUGH WORK

X1l MT-5 [JEE Main] Page # 7



Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Dioxygen difluoride (O,F,) isahighly oxidising and unstableliquid. At 300K it decomposesback to
oxygen and fluorine, which are both gases at thistemperature. The equation for thereactionisgiven
below. 0.1 gof O,F, wasleft for 24 hours and the 24.9 ml of gas mixture evolved was collected at
300K and 100 kPa. What % by mass of dioxygen difluride has decomposed by thistime?

O,F,(1) > O,(9) + F,(9)
(1) 70% (2)35% (3)25% (4 15%

Which of thefollowing cyclic dienesdoes not show geometrical isomerism?

Me
(1) C|_<j>=/ @ Q
e e

Me

©)e 4C>=/ 4 |v|e_©_|v|e

Which of thefollowing property isdifferent for two different isoe ectronic homonucl ear distomic species?
(1) Bond order (2) Magnetic behaviour
(3) Bondlength (4) Lonepairs

Inananalysisof solutionscontaining Bariumions (Ba?*), 50 ml of solution gave 0.233gof BaSO, upon
addition of sufficient sulphuric acid to precipitateall the Ba?* ionspresent. What is concentration (inM)
of Ba?* ionsinthesolution.

1000 0.233 50 0.233 1000 233 50 233
) o0 *omr Do amm @ T “oom @ G000 cons
50 233 1000 233 50 0.233 1000 0.233

Ethersaremorevolatilethan sameno. of carbon containing acohol dueto -
(1) Ethersaremore polar. (2) Absence of H-bondingin ethers.
(3) Insolubility of ethersinH,0. (4) Solubility of ethersinH,0O

Select the specieswhich becomes Bent dueto lone pair —bond pair repul sion.
(1) NO, 21, (3) XeF, (4) SO,

SPACE FOR ROUGH WORK
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Q.43

Q.44

Q.45

Quinadineredisauseful acid-baseindicator whichisredin solution of pH greater than 3.5 but colorless
below pH = 1.5. Which of thefollowing solution would turn red if afew drops of quinaldinered were
added?

0) 0.1 mol LTHCI

(i) 0.05mol L= NH,

(i) 0.0001mol L CH,COOH

(D) (i) and (ii) only (2) (i) and (iii) only
(3) (i) and (iii) only 4 (i) only
CH,
| CH, conc. HZSO4, p L|AIH4A,Q
OH OH
Identify Pand Q respectively.
CH, CH,
CH, CH, CH, CH,
@ i:\( , [‘:( @ OT% 7 QT<OH
O OH CH3 CH3
CH, CH, CH CH, CH CH,
oo CKov o Q)
OH O OH
Oxidising nature of H, isobserved onreactionwith .
(Hdl, (2) Na (3) Cu,0 (4) RCHO

Q.46 A brown-black compound of thallium wasfound to contain 89.5% T| and 10.5% oxygen. What is
oxidation number of thaliuminthiscompound?[ Atomicweight of Tl =204]
(2) zero 21 @31 @ m
SPACE FOR ROUGH WORK
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Q.47

Q.48

Q.49

Identify Rinthefollowing seriesof reaction.

OH conc.H,SO Br,/CCl Alc. KOH
CHS/\/ n 2 4’P 2/ L\Q c —R

OH OH
_O/< CH
@ H.C—< - ) H.C 3 8 \\CH (4) CH,—C= CH
2 H 2

Select theincor rect matchregarding action of H,O.

(1) Na+H,0 : Redox

(2 PO, +H,0 : Hydrolyss

(3) CrCl; + H,O : Hydrateformation
(4) BasO, + H,0O : Disolution
Identify thecorr ect statement :

(1) Physicd adsorption may changeinto chemical adsorption with decreaseintemperature.

(2) Water isadsorbed on anhydrous CaCl.,.

(3) At higher concentration of soap inwater, it behavesasnormal eectrolyte.

(4) Vaduesof colligative propertiesfor colloida solutionsarelessas compared to true solutions.

Q.50 Inthemono chlorination of 3-Ethyl pentane, how many total productswill beformed?
(14 (25 (36 47
Q.51 Which of thefollowing reaction form paramagneti c species?
(1) Na(s) + NH(lig.) (2) Na(s) + O, (excess)
(3) Na(s) + H,O (4) Na(s) +H,
Q.52 Lettheenergy of 2slevel inahydrogen atombe—E. What istheenergy of 3plevel ?
4 4 9 2
—E -—E -—E -—E
@3 @ -3 Ch @ —5
Q.53 Theproduct obtained on treatment of ethyl chloride with potassium cyanideisreduced by sodium and
acohol togive-
(2) Propyl amine (2) ethyl amine (3) diethyl amine (4) aceticacid
SPACE FOR ROUGH WORK
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Q.54 Mogt basicoxideamongthefollowingis
(1) Na,O (2) BeO (3)MgO (4) K,0

Q.55 200ml of hard water contains 1.11 mg of CaCl,, and 4.75 mg of MgCl,,. Then hardness of water will be:
(1) 120 ppm (2) 15 ppm (3) 60 ppm (4) 30 ppm

Q56 x Zn dust

Zn dust \

Compound X andY will berespectively.

Me Me Me Me
Br———H Br———H Br———H Br——H
(D Br H, H——Br (2 H——Br, Br H
Me Me Me Me
Me Me B
r
H Br, Br H Br_ _Bf
© ‘ ’ ‘ @ >, Ao
Et Et Br
Q.57 Hydrolysisof Borax doesnot form:
(1) Buffer (2) Wesk Lewisacid
(3) Salt of strong basewith weak acid (4) Triproticacid

Q.58 Ammoniaismanufactured from N,(g) and H,(g) in Haber's process, whichisgoverned by following
equilibriumreeaction:
N,(g) + 3H,(9) = 2NH,(g); AH =-92kJmol
Which of thefollowing will decreasethe concentration of ammonia(NH,) ?
(1) Decreasein temperature.
(2) Increasingamount of cataly<t.
(3) Decreasing pressure by increasing volumeof container.
(4) Addition of NH,(g).

SPACE FOR ROUGH WORK
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Q.59 Identify mgor product of thefollowing reaction.
CH,

BDJTHF _ _TSCI/Py NaCN/DMFE
@ H,0/NaOH Q =R

&0 CH,
e
H

=YCH, D
H

T

QLY

T

Q.60  Inwhichmanufacturing process, underlined atomisnot in e ementa form astheraw material in reactant
sde.

(1) H,SO, : Contact process (2) NH, : Haber's process

(3) Water gas(CO +H,) : Codl gasification  (4) HNO, : Ostwald process

SPACE FOR ROUGH WORK
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PHYSICS

Q.61

Q.62

A non-conducting rod AB of length | hasatotal charge g. Therod is rotated about an axis passing
through its center of masswith aconstant angular velocity o as shownin thefigure. The magnetic
moment of therod is

\)w

qol 2
24

qol 2
3

qol 2
12

qol 2
6

D 2 3 (4)

Thedistance between two paralldl platesof acapacitor isa. A conductor of thicknessb(b < a) isinserted
between the plates asshown in thefigure. The variation of effective capacitance between the plates of
the capacitor asafunction of thedistance (x) isbest represented by

|
WZZZZMZZZM%%
]

c‘ / c oF—
oL el . el | o

(ab) (ab) (i;rb) §

Q

SPACE FOR ROUGH WORK
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Q.63

Q.64

Q.65

Q.66

A solid sphereof radiusR, and diel ectric constant * k” has spherica cavity of radius R/4. A point charge
g, isplacedinthecavity. Another charge g, isplaced outsidethe sphereat adistanceof rfromd,. Then
Coulombicforceof interaction betweenthemisfoundtobe‘F,’. Whenthe same chargesare separated
by samedistancein vacuum then theforce of interaction between themisfoundto beF, then

1
(DF =F,/k (QF,=F/k Q) F F,= K (4 F, =F,
Energy stored inthecapacitor init’'ssteady stateis
CVv 1
@cv 2 3 3 5 Qv (4) Zero

A point chargeof 0.1C is placed on the circumference of anon-conducting ring of radiusImwhichis
rotating about an axis passing from centre and perpendicular to the planeof ringwith aconstant angular
acceleration of 1 rad/sec?. If ring startsfrom rest at t = 0, the magnetic field at the centre of thering at
t=10sec, is

(1)10°T (2107T (3)10°T 410'T

InanL —C circuit showninthefigure, C=1F, L =4H. Attimet =0, chargein the capacitor is4C and
itisdecreasing at arate of /5 C/s. Choosethe correct statements.

q

+11
1

O

L 00000000 ——

(2) maximum chargein the capacitor can be 6C

(2) maximum chargein the capacitor can be 8C

(3) chargeinthe capacitor will be maximum after time 2 sin(2/3) sec
(4) Noneof these

SPACE FOR ROUGH WORK

X1l MT-5 [JEE Main] Page # 14



Q.67 A solid conducting sphere of radiusr is having acharge Q and point charges +q and —q are kept at

Q.68

Q.69

distancesd from the center of sphereasshown inthefigure. Thedectric potentia at the centreof solid
sphere

Q
+q
[ ]  J
1 (Q 2 1(Q Q—Zq]
=4+ =+
(1) 47[80 [ r d j (2) 47[80( r d
1 (Q g 1Q
—_ + — _—
(3) 4n80[r d] ) dneg T
Consider thecircuit inthe adjacent figure. What will be potential difference between A and B inthe
steady state
R
A —wiw—] |
3 C$t L
RZ R 7€
—wiv—L i B
—C
T
! €
Qe 2c¢el2 (3)el/3 (4) zero

A charge qisplaced at some distance along the axis of auniformly charged disc of surface charge
density o C/m?. Theflux dueto thecharge g through thediscis . Thedectric forceon chargeq exerted
by thediscis

(Do @2 @2 @2
SPACE FOR ROUGH WORK
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Q.70

Q.71

Q.72

Inthegivencircuit diagram, find the heat generated on closingthe switch S. (Initialy the capacitor of
capacitance Cisuncharged)

VA%
|
|

—3C

(1) gcv2 (2) CV2 (3) %CV2 (4) 2CV2

A metallicring of radius R movesin avertical planein the presence of auniform magneticfield B
perpendicular tothe planeof thering. At any giveningtant of timeitscentre of massmoveswith avelocity
v whilering rotatesinits COM framewith angular vel ocity o asshown inthefigure. Themagnitude of
induced e.m.f. between pointsO and Pis

(1) zero (2) VBR+/2 (3)vBR (4) 2vBR

An objectisplaced at 30 cm from aconvex lensof focal length 15cm. Onthe other side of thelensa
convex mirror of focal length 12cmisplaced so that the principa axis of both coincide. It isobserved
that theobject andimage coincide (autocollimation). What i sthe separation between thelensand mirror?
(2) 6cm (2) 30cm (3) both(1)and (2)  (4) noneof theabove

SPACE FOR ROUGH WORK
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Q.73 Thereation between R andr (interna resistance of the battery) for which the power consumedinthe
externd part of thecircuitismaximum

Py

Py
AAAAAA
YYVYYY

Py

(D) R=r (2)R=% B)R=2r (4 R=15r

Q.74 A capacitor and resistor are connected with anA.C. sourceas shown infigure. Reactance of capacitor
isX . =3Q andresistanceof resistor is4Q. Phase difference between current | and 1 is

X.=3Q

[
|
I, R=40

S AAAAARA
Cd YYVYYYY

d

)
W,
V=V, sin ot

(1) 90° (2) zero (3)53° (4) 37°

SPACE FOR ROUGH WORK
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R
Q.75 Findthedressat distance — from centreinauniformly charged non conducting sphere having radius

2
Rand charge density p.
p2R2 szz szz
D 24, () g, ®) 6, (4) Noneof these

Q.76 Thecapacitorisinitialy uncharged. Find ratio of current through the 10 Q resistanceand through the
20Q resgtanceinitidly.

(1) 3/2 (2) 6/5 (3) U1 (4) 2/3

SPACE FOR ROUGH WORK
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Q.77

Q.78

Q.79

Q.80

Inthediagram below, light isincident on theinterface between media 1l and 2 asshown andistotally
reflected. Thelight isthen asototally reflected at theinterface between medial and 3, after whichit
travelsinadirection oppositetoitsinitia direction. Thetwo interfacesare perpendicular. Therefractive
indicesarerelated as

medium-1
medium-2
n,
nl
N medium-3
(L), <n,<n, (2) n—n3<nj (3) n?—n3>n;3 (4) nf+n3>n}

Which of thefollowing transitionsof He" ionwill giveriseto spectral linewhich hassamewave ength as
some spectra linein hydrogen atom ?
()n=4ton=2 (2dn=6ton=5 (3 n=6ton=3 (4) Noneof these

Two imaginary spherical surfacesof radiusR and 2R respectively surround apositive point charge Q
located at the center of the concentric spheres. When compared to the number of field linesN, going
throughthesphereof radiusR, thenumber of electricfield linesN, going through the sphereof radius 2R
S

1 1
WN,= 5N @N,= 5N )N, =2N, AN, =N,

A radioactive sampl e contains two radioactive nucleus A and B having decay constant A hr and
2). hrL. Initially 20% of decay comesfromA. How long (in hr) will it take before 50% of decay comes
fromA.[Takek =In2]

D1 (22 33 (4) Noneof these

SPACE FOR ROUGH WORK
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Q.81

Q.82

Q.83

A uniforméectricfidd E ispresent horizontally al ong thepaper throughout region but uniform magnetic
field B, ispresent (perpendicular to planeof paper ininward direction) right to thelineAB asshown. A
charge particle having charge g and massmis projected vertically upward and crossesthelineAB after

3
timet,= 20 seconds. Find the speed (in m/s) of projection if particle moves after t, with constant

velocity. (Given: gE=mg)

M1 (2) 2 (33 (4)4

In amoving coil galvanometer the number of turnsN = 24, areaof thecoil A =2 x 103 m?, and the
magneticfidd strength B = 0.2 T. Toincreaseits current sensitivity by 25% we

(1) IncreaseBto 0.30 T (2) Decrease A to 1.5 x 103 m?

(3) Increase N to 30 (4) Noneof theabove

For theidea RL circuit shown, theresistanceisR =100, theinductanceisL =5 H and the battery has
voltage§&, , = 12 volts. Sometimeafter the switch Sinthecircuit isclosed, theammeter inthecircuit

16
reads0.40A. If therate a which energy isbeing stored by theinductor at thisinstant is - Wetts, what

isthevalueof x ?
L=5H
£ = 12T |/S
R =100
(1) 20 (2) 15 (3) 10 (45

SPACE FOR ROUGH WORK
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Q.84

Q.85

Q.86

Q.87

Capacitors C, and C, are connected in series with a battery of emf e=30V. V, — v, = 10V and
V,—V,=20V.Then

([E
1|
s G C,
= Y X
(1) C,=2C, (2 C,=3C, (3) C,=3C, (4) C,=2C,

Eight cdlls, each of emf 1.5V and internal resistance 0.5, are avail able. The maximum power that can
be obtained from them in anexterna resistanceis
(2) 36W (2 9w (3) 18W (4) 12w

A parale beam of light, travellinginair, isincident at an angle of incidence 60° on aplane boundary of
refractiveindex /3 . Theanglebetweenincident and refracted wavefronts, is
(1) 0° (2) 30° (3) 60° (4) 150°

A parald plate capacitor with adielectric lab compl etel y occupying the space between the platesis
charged by abattery and then disconnected. Thedabispulled out with aconstant speed. Which of the
following curvesrepresent quditatively thevariation of the capacitance C of thesystemwithtime?

C C C C
(1) (2 (3) (4)
t t t t

SPACE FOR ROUGH WORK
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Q.88 Thecircuit shownispart of alarger circuit, shown by dotted lines. Theswitch Sisinitialy open. The

Q.89

Q.90

potential difference acrossRisequal totheemf of theided cell. Theammeter readingisl. If Sisnow
closed, theammeter readingwill be

(1) zero (2) 21 (3) '5 (4) |

Twoinfinitely long conductorscarrying equa currentsare shaped asshown. Theshort sectionsaredl of
equd lengths. The point Pislocated symmetrically with respect to the two conductors. The magnetic
field at Pdueto any oneconductorisB. Thetota fieldat Pis

(1) zero (2B (3) V2B (4)2B

A biconvex lensmadeof materid withrefractiveindex n,,. Theradii of curvaturesof itsleft surfaceand
right surfaceare R, and R,,. Themediaonitsleft and right haverefractiveindicesn, and n, respectively.
Thefirst and second focal lengths of thelensarerespectively f, andf...

f
Theratio, i , of thetwo focal lengthsisequal to

n, (n,-1) (n+9) (nz +ng)
Q) N ) (ny—1) 3 (ng+1) “) (ny+ny)
SPACE FOR ROUGH WORK
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@ BANSAL CLASSES [ANSWER KEY ]

PRIVATE LIMITED

Ideal for Scholars
COURSE JEE-MAIN MOCK TEST-5 TEST CODE
NUCLEUS X1 1|1 [2[7]o0
Q.No.| 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15
Ans | 2 3 2 1 1 3 2 4 1 1 1 4 4 4 2
QNo.| 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
Ans | 1 2 4 2 2 2 1 3 1 1 4 3 2 4 1

PC oC | I0oC PC oC | 10C PC OoC | I10C PC OoC [ 10C PC oC | 10C
Q.No.| 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans 4 3 1 1 4 2 2 2 3 1 2 4 3 3 2
PC oC | I0oC PC oC | 10C PC oC | I10C PC OoC ([ 10C PC oC | 10C
Q.No.| 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Ans 4 4 4 4 1 1 2 1 4 4 2 4 3 2 4
Q.No.| 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
Ans 3 3 4 4 2 1 4 4 1 3 3 3 2 3 1
Q.No.| 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
Ans 1 3 1 4 2 3 3 4 4 2 2 1 4 1 1

HINTS & SOLUTIONS

MATHEMATICS  We have dz= 7047
Q.1  focusis(4,4) & Dcanbey=6o0ry=2 = (z-2) (z+2-4) =0
y =>z=Z=x(x#2)
D:y=6
16 -4
24 (6,4) So, X2=4x+ x>+ —3 = x= "3
S(4,4) | x| | x|
D:y=2 = XZ—\/E
0 X
nz=—42

N ) ) Hence only one z will satisfy above equation.
where ‘O’ is origin and S is the focus and D is

directrix Q4 Circleis (x—r)*+(y—ry=r?

=  xX>+y?-2xr—2yr+r*=0
Hence the circles are

1 3cos0 1 x2+y? = 2xr, = 2yr, +1,2=0 .....(1)
A= |sin0 1 3cosO

0 sinB6-3cosH 0

= (3cos 0 — sin 0)?
So, maximum value of A equals 10.

Q.2 Apply R, —>R,-R,, we get

XIl MT-5 [JEE Main] Page # 1



Q

X2 +y? = 2xr, = 2yr, + 1,2 =0 ....(2)

0]

As (1) and (2) are orthogonal so
2rr, +2rr, =12 + 1,2

N 43416-4 _ 21243

I 2 2
=2+ /3 or2— /3 (rejected)

=

Q.6  2xdx—3ydy=0 gives, on integration,
' _ ¢
x2 — 37 =5 The solution represents a

5
and eccentricity = \/; ,ifc<0.Forc=0, it

gives a pair of lines which are the asymptotes
ofthe hyperbolas.

Q7 L:(y-4)= _?1 x-1)

put y=0, x=13

XIl MT-5 [JEE Main]

Q.8 B=AAT
Hence, det.
B=|AAT|=|A||AT|=|A]?=4>=16.
Q.9 Total—-n(AUB)

6!
5101 — (n(A)+n(B)-n(ANB))

A B

Set A represents number of ways when G's are together
Set B represents number of ways when E's are together

6! 515! Al
ol ?!+5!_ ' =180-96 =84
Aliter: GG EE A R
Number of words when
!

4 s
G's are separated = o C, =120

Number of words when G's are separated but
E's are together = 3! x 4C, =36

Number of ways when no two alike
letters are together =120 — 36 = 84

Q10 Wekiave sinw==,c08p = o = =
o € have S a 5,COS \/g\/g 5
S ( 2 + qi ZB)zﬁ + i =1
0, (Cos“a T SIn 25 3 .
Q.11

yA

vah
77
o
" H
H
’0' 1
H
+
R H
B H
T(-1, t) + :
- 1
ol 1
P % 1

« =
/
G
o
%

P(-1,-1)

v

Area of pentagon PQRST =7
= ar.(trapezium PQST) + ar.(AQRS) =7

! 1 _
= E((t+1)+2)x3 S @W=7

= t=1 Ans.
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Q.12 320 4 |=0;

1 0 1
3-30 204 4 |=g .
0 1+3% -3

0 0 1
—2h—1 2h—4 4 |=0
3. 143% -3)

GrL+ DA+ 1) +302h-4)=0
= OAM2+5A+1+6A2—120=0
= 2A2—7A+1=0
= GBrL-1)(ArL-1)=0
1 1

7
= X—g, 1 = Sum—EAns.

Q.17

Q.18

Distance between centre and focus =ae= 10

Q.14 i

. . . 2a
Distance between directrices = o =4

2
"E :>eZ=5 :>4i=4.
2a 5
e
. 8
The slope of the chord is m =—

k
=  k=+1,+2,+4,+8
but (8, k) must also lie inside the circle
x2+y?=125

Y

Q.15

0,0)

AN_P|GB,

64 +k>—-125<0

k? <61

kcanbeequalto+ 1,£2,+4
6 values

[|z—(1+2i)|—|z—(3+4i)|| =2

represents a hyperbola with foci (1, 2) and
(3, 4) and length of transverse axis = 2.
SL2a=2=a=1

"+ Feet of perpendiculars from foci on any
tangent lie on auxilliary circle of the hyperbola.
.". Locus will be auxilliary circle.

Uudd

Q.16

XIl MT-5 [JEE Main]

.. Centre =mid point of foci = (2, 3)

and radius = semi transverse axis = 1
Equation of auxilliary circle is

1z (2+30)|=1

6!

LI T Jof [] |=2!3,1!=60
6! 51
LITTTTIsI= 203111 213!

=50 = 60+50=110]

In dual statement Vv replace by A and A replace
by v soansweris (pA~q)V(~p).

Required intercept will be equal to the
perpendicular distance from the focus on the
tangent at P.
Tangent at P,

9
y 6=2- 7 (x+4)

tangent

= 12y=9x + 36
— 90X — 12y +36=0
81
P= R1+144| |4-15| 4
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2 2

Q20 E: 7+ =1=P(3c0s6,2sin6)
and C (0, 0)
2tan 0 —2cotH
Mep= "3 sMp= "3
2| tanO+cot O
.. angle between then = — s
3 l—i
3
.. angle is minimum, when 0 =45°
3
- P|.,2.
%)
20
Q21 D.(x;—30) =20
i=1
ZXI_Z3O=20
2 x,—30x20=20
2 X, =620
Mean = 2251 = 20 _ 5,
70 T 20 7
I S |
Q.22 Wehave[a b a><b]=Z
(Axb) - (Axb)=~ — |axbl=1
= 1 — .
L 1 ) 1
sin” 0 =— sin@ =—
= 4 = 5

Hence 0= (aslaf=1/5)

28(\/§+i)8 s

(1+1)°

Q.25 Wehave z= (1-1)°

28(2;5} (\/5 e4]
NG + 8
EES

XIl MT-5 [JEE Main]

2(3-1)

Q.26

Q.27

i4n 3mi
216 3 2% 2
= —3mi —4mi

NE
.(4n 3n
_(213+ 1 jel[3+2j
NE
1
Hence |z |= 213+27 and
ampz=—=+— -

L, and L, are intersecting lines.

The position vector of their point of intersection

is Sf—7j+6f< (ForA=2orp=1).
Al leb L andL —7—0
so, angle between L, and L, = 11\@'

Since, both the planes are parallel

P, :4x -6y +12z+10=0
P,:4x—-6y+12z+d=0
=—6,c=12

d-10
244+9+36
|d-10|=42 = d=520r—-32
s Pyis 4x—6y+12z+52=0
or 4x —6y+12z-32=0
- Point (-3, 0, —1) is lying between planes
P, and P,

.. On substituting the point in the equation of
the planes both expressions must be of opposite
sign.

FromP, :

4%x(-3)-6x0+12(=1)+ 10=-ve
FromP,:
4x(-3)—-6x0+12(-1)+52=+ve

.. d must be 52
Hence,(b+c+d)=—6+12+52 =58

Now,
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Q.28

Q.29

Q.30

H: Victim was hit
A: Event that Mr. A was given the live

1
bullet ; P(A)= 3

1
B: Mr. B had live bullet ; P(B) = =

[98)

1
C: Mr. C has live bullet ; P(C) = 3

P(C~H)
P(H)

_ P(C)-P(H/C)

P(C/H) = RED

P(H) =P(H N C)+P(HNB)+P(HNA)

_ % [P(H/C)+ P(H/B) + P(H/A)]

=—[0.8+0.7+0.6 _ 021

—3[. . .]—3

0.8 8
PED=021 "1

(a,a) e R since a=3"-2a
= Risreflexive
if (a,b)eR = a=3k-b, kel
= b=3%.a ~kel = (b,a) eR
= Rissymmetric
if (a,b)and (b,c) e R
k.,k, el

= a=3"-b,b=3-¢, 1 K5
= a=3""%.¢ _(k +k)el

= (a,c) e R = Ristransitive.
. Risan equivalence relation

Solving the equation of planes, we get equa-
tion of line containing planes

x_ Yy _Z
0T s e (1)

-10 -5
Any point Pon (1)is (0,— 10A,—5X).

Now, direction ratios of the line joining P and
Mis (I,1+10A, 1+5%)

XIl MT-5 [JEE Main]

Q.31

Q.32

Q.33

Q.34

Q.35

Asline MP is perpendicular to line (1), so
0(H—-10(1+10A) =51 +51)=0

B Y
= 25:> 35,5

So, d.r's of MP are <—1,

M(1,1,1)

-1 -1
So, equation of required line is X? = y__
=5 ns.
CHEMISTRY
Theory based
OH
Dueto S.I.R. effect
02
COOH

As we move left to right metallic character
decreases and as we move top to bottom
metallic character increases, so correct is

P < Si < Mg < Na

(group15)  (groupl4) (group 2 (group1)
I period)

< Be

(group2
IIperiod)

Theory based

+I

%—-» localised lone pair

Q)N @j(l,)
(R)N

delocalised lone pair

Basicity order of indicated atoms P, Q, R is
P>Q>R
Page # 5



Q.36 Theorybased @

Q37 n_ = 1x0.0249 mol=0.001 mol @) SO, =8
' mix | 0.083x300 ' o~ Xp

0.001 (Bent, due to lone pair-bond pair repulsion)

. 1’102 = an = T mol
Q.43 Theory based
0.001

. No,E, (decomposed) = B mol. Q.44
. Mg g, (decomposed) = |CH3 cone, |CH3 ?13
0.001 ) et O [t Saa
T><70g =(0.001x35)g OH OH OH OH, OH

. % of O,F, decomposed =

CH, CH, CH,

0001 y 35 LiAlH, H CH
B CH, ) (j\ﬁ Gy GG 3

“oq ¥100% =359 Ans. CSQH o Nl

Q.38 Q\/I Cyclohexene does not show Q45 (1) H, +Cl, ’
Me e

—>H actas reducing agent

Geometrical Isomerism YHC] — -
0.233 —>Cl
Q40 My =Npuso, === mol 2) 2Na+H,—>
o (0.233/233} . [ Na
sBat = | o a
>0/1000 —>H act as oxidising agent
1000 0.233 3) Cu,0+H,—>2Cu+H,0
=50 "33 M | — actas reducing agent
4) RCHO +H,—> R -CH, - OH
— act as reducing agent

Q.41 Ethers are more volatile than same number of
carbon containing alcohol due to absence of Q.46 Empirical formula of the compound =T/
H-bonding,

8050105
@ 204 16
=Tl .0 O .. =TIO
N 0.439 0.656 1.5
Q42 () NO, o ~o ie.EF =TLO,
0 . ON.of TI=43

Q.47

I
R
@ 1 C1 (Linear) Br
3 |\
I

H conc.H,S0, BriCCl ,
CN A ey en, P o

alc. KOH

CH,~C=CH
F O F
\Xe/ Q48 (1)Na+H,0 — 2Na*+20H +
(3)  XeF, F/ O\F H, (redox)
< 2)P,0,,+H,0  — H,PO,
(Square planar) (Hydorlysis)

XIl MT-5 [JEE Main] Page # 6



(3) CrCl; + H,O — CrCl;.6H,0 .. Hardness of water =30 mg/L. =30 ppm
(Hydrated formation)
(4) BaSO, + H,0 ——> ppt. formation Q.56
(Insoluble)

Me Br _H Br Me H
Q.49 Theorybased Br——q
— Me __ Me H __ ‘
H—1—Br H Br Me H
Me H
Me Me
Q.50 /\C\ Cl, /hy CIK\C X) o
Me

Br——
I ¢! ™ J f I
® Me Me Me
n /K(\ N /\t\ k-

Q.57 Na,B,0, (Borax) + 7H,0

(1) 2 (1) —> 2NaOH + 4H,BO; (Ortho boric acid)
Total products =4

.58 Theory based
Q.51 (1) Na(s)+NH; (lig.) —> Q cory base

Na" (ammoniated) + e+ NH, ) Q.59
(2) Na(s) + O, (excess)—> Na2 5
(3) Na(s) + HZO ——> NaOH +H

2 oD oD
BD /THF TsCl/Py Q
(4) Na(s) + H, — NaH (j( o gﬁ b S q\

2
Q.52 E,=-13.6 ;—eV =_E NaCN/DMF

12
and E3p —13. 6X3—CV

mumu
(')
Z

Q.60 (i) 2S0, (2)+O,(g) _ V205 250, (2)

Iy _4 SO4(g) + H,S0, —> H,S,0, (oleum)
E 9 H,S,0, + H,0 — 2H,SO,
4 (i) N, (2) + 3H, (g) = 2NH, (2)
- By, = _§E (iii) C(s) + H,O (g)
473K-1273K
»CO(g) + H, (2)
N water gas
Q.53 CH,-ClI T) C,H;-CN (ivy  4NH,(g) + 50, (g)
N
Pt/Rhy Gauge catalyst s ANO + 6H 0
_ NGHOH ¢ CH, — NH, 500K 9bar (®) (®)
: 2NO (g) + O, (g) = 2NO, (g)
Q.54 As we move top to bottom basic nature of 3NO, (g) + H,0 (/)
oxide increases.

—> 2HNO; (aq.) + NO (g)
Q.55 In 1L hard water equivalent

1.11 4.75
Ncaco; = mﬁLE % 5 mmol.
=0.3 mmol
. Meyco, = (0.3 x100) mg =30 mg
XIl MT-5 [JEE Main] Page # 7



Q.63

Q.64

Q.65

Q.66

Q.67

Q.68

Q.69

Xl

PHYSICS

L _2m _Lq _log _ml’oq
M q = 2m  2m 24m
1 1 1

_— = —

C C G,

X a-b-x goA

Coulombic force between them remains same.

Vi = ;gCV2 ngCV, qf:ECV

U, _(lﬁcv2 +1CV2J
25 2
Charge flown from battery =CV

Work done = CV?
Heat produced AH = AU + AW

1ocv2ileove |- L8cy2 |_ov?
25 2 25
__Lev
2
Potential across capacitor is zero, hence energy
stored is zero.

®=0+1x% 10=10 rad/sec?
v=ro=1x10=10m/s

Ezmq!V;ﬂ Bl Hoqv

4t 4r?

-7
B:lo xOélxlO:quT

1)
i=+5A
2 2
1.

q—m:q—+—L12:>q =6C
2C 2C 2 max

kg kq TkQ, _kQ
centre 4 d r ot

There will be no current any where in the circuit.

9 2rn(l-cos0)
ST Y
4n

MT-5 [JEE Main]

Q.70

Q.71

Q.72

Q.73
Q.74

o= i(l—cos 0)
2g

o
and F=qE= q2 (1 —cos 0)

Only charge is that capacitor 'C' will get
charged.

1
Hence heat= ) Ccv?.

di= (yxB).d!

-[G+RaojB] a7

2 (Vx]é)(?l+(§o§x]§)d7
= (vxB).Rd0
=vBRdO cos 6

/2

c=vBR J.cosede
0

le|]=vBR

For image to be coincident, either the rays
should retrace or the image due to the lens
should formed just at the pole of the mirror in
thin case. The image formed due to lens is at
30 cm (2f) be from the lens. Thus either this
image should be at centre of curvature of the
convex mirror or at the pole of the mirror. Hence
6¢cm or 30cm should be the separation between
the lens and the mirror.

Its a wheat stone bridge with equivalent 2R.

Let I, be current in capacitor

V0 i ot
IIZTSIH(D

\
L= 3 sin (ot +1/2)
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_ _Yo . Vo . n?
I=1,+1,= — sinot + 3 sin (ot + 1/2) Ssin?0<1-—3 (2

n

-, from (1) and (2), n,? — n,* >n,?
tan O = Vo/3 V3 Q.78 Ifn,—n,inH(z=1) gives A
vo/4 thenzn, — zn, gives A in H-like ion
0 for He" ion, z=2
4 v, /4
3 qin
; 1 pgnR Y Q.79 No.of field lines oc g= "
= r mr-dr 0
Q.75 (4nro)dp dme, RO P
80 Att=0, 2o -2 _1 1
Qs 0, 753 (1)
P 2r B
Jdp:p—jrdr N
‘ > tt=t Ay _ Ao 75 3 .02
att=t, = i = Ae =3 e
tg AOBe M 25
dr - from (1) and (2), eM=9
=>M=2m3 =>t=2.
QA
E VE
—_— y
2 2 2 R? 2R2 1—>v
p— PECEOEE - S0 Q.81 g fatt=t,
32 6 4 24 us
q, m
t=0 B
W SV 200 i,
—— ———WW—>—
8V | .y
W t<t,: v, t,=gt,
3Ve—i I} O
Q.76 v, =u—gt
3V _||_._.$“OM%,_>_ 0 just after AB, v = constant = Fnet =0
v 6V i . .
' =qE +q (vxB) + mg =0
L _6/10_6 20 6 _3 =qE i +qv,Bj—qv,Bi -mgj=0
L, 8/20 10 8 4 2 =E=B(u—gt,)andqBt,=m
= u=2gt,=3m/s.
6 NAB
Q82 K=-—=—— «NAB
i C
Q.77 .. To increase K by 25% either N or A or B
should be increased by 25%
| i
n, aws -5 (5] ud
At1—2,9>iC:>sin9>n_ (1)
1 .
di
n3 ByKVL,L— +i(10)=12

andat1—3,90°—6>i0:>0056>n_ dt
1

XIl MT-5 [JEE Main] Page # 9



di .89 By symmetry B, due to left and right
= L— =8wheni=04A Q y Sy Y B 5
dt conductors cancel each other.
g, 10 s g
:>1dt—.—X:>x— h.
Q.84 VC1=2OV Q.90
= _ = Rl R
:>Vc2 E VC1 10V R
G _Yo 1 non Mmon
G, VC1—2:>C2—2C1 vi o R
Q.85 Eeq=88=8xl.5=l2V dﬁ_ﬁ_%_nz
r,=8r=8x0.5=40Q and £ v, T -R,
FoeraX,Rext=req=4Q N o -
g2 = 2= e (D)
SP = —9W 2 ! 2
max 4req

Q.86 1sin60°= /3 sin¢

Q3 el B,
£ n, n n, —n
re T e Ny |
30 Vi ® R,
b =30° n n, ;-1
and ——— R
A £, v — i
I dx L et Nt o
> V=—— D +
4 ) K m = f, R, R, ...(2)
Q87 | =—X
| X L fr 1) and (2 il _ 2L
B .. from (1) an (),fz—n3

CAB =C= Ca' +F Cslab

1r

€ b
:>C=T[L+(K—l)x]
T d (K—1) V= —ve constan

Q.88 Nochange in p.d across 'R'=ammeter reads
Tonly
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