JEE-MAIN Mathematics M odel Paper with Solutions

1If z isa complex number satisfying z*+2z°+2z2°+z+1=0 , then the set of possible
values of |7is
(@ {12} (b) {1} (©){1,2,3} (d) {12,3,4}

2. @ P ¥ are the roots of x> — 3x* + 3x + 7 = 0 (w is cube root of unity) then
4

o-1 P=1 v=1)g
B-1 y-1 a-1

@ O% (b) @’ (©) 207 (d) 3

3. Let f:(0,0)—> Rand F(x)= fo(t)dt. If F(x*)=x"(1+#x),then f (4) equals

a) g b)7 )4 d)2

4.1f x:ia”,y:ib”,z=ic" where a, b, carein AP-and |ak1|bk1|ckl then X,y, zare
n=0 n=0 n=0

in (a,b,c aredistinct)
a) AP b) GP c) HP d) AGP

5.1f number of termsin.the expansion of ( x- 2y+ 3z)" are 45, then maximum value of

c, 1S
a) 70 b) 126 C) 35 d) none
6. [ex|tam'x+ 2X__|dx isequal to
[2+x°)
1
a) e*|tan "t x — C b) e*|tan™* x + +C
) 14 x° * ) 14 x°
C) e*|cot™ x — 1 +C d) e*|tan' x + 2 +C
14 x° 1+ x°




7.The number of eight digit numbers (each having distinct digits) that are divisible by 9

IS

a) 15 (71) b) 20 (7!) c) 24 (7") d) 36 (7!)
8. If the exponentsof 5and 7in 100, arerespectively x andy then

a) X<y b) x=y C) X>y d) x-y|=2

Q. 10 identical mangoes are to be distributed among 5 persons. The probability that

at least one of them will receive none, is

a) > b) 108 o & d) &
143 143 143 143
10. If (1+tan1’)(1+tan2°)(1+tan3’).......(1+tan45°) = 2"thenn =
a) 20 b) 21 c) 22 d).23

11. Let a,b and c be real numbers such that a+2b+c=4 thenthe maximum value of

ab+bc+ca is

a) 1 b) 2 )3 d) 4

12.The solution of g+£v=—g is
ad m

_k K K 3
av=ce m M9 b)v:c—@e m c)ve mt:c—m d) ve”‘t:c—m %+5v:—
k k k k dt
131 t, == (n+2)(n+3)for n=4,23 .then 2+ 241y + 1 _
4 1 t2 t3 t2003
4006 b, 2003 o, 4006 g 4006
3006 © 3007 " 3008 3009

X+4 y+6 z-1

14.Thelines and 3x-2y+z+5=0=2x+3y+4z-karecoplanar for k =

a). 4 b). 0 0).6 d). 5

15. Rolle’'s theorem holds in [1, 2] for the function f(x)=x*+bx*+cx at the

point g. Thevaluesof b, c arerespectively

a) -5, -8 b) -5, 8 C) 5, -8 d) 8, -5




16.1f A={1234,5}, and relation R on A isdefined by R={(x,y)/x< yand|x’ - y*|<9]

then R
a {(11).(2.2).(33)(4.4).(55)} b. {(21).(3.2).(32)(4.3).(5.4)}
c. {(1.2).(.9).(23)(34).(4.5)} d. {(12).(13).(2.3)(3.4)}
17. pA(gar)islogically equivalent to
a) pv(qar) b). (pAQ)Ar C). (pAQ)vr d). p—(qar)
18-LLm”rZ_;‘cot‘ (rP+r+1)=
a) % b) % Q) x d) 0

19. A function f from the set of integers Z to Z isdefined as follows:

n+3 if n is odd
f(m)= g if niseven
Supposek isodd and f(f(f(k)))=27.Then the'sum of the digitsof k is
a3 b) 6 0)9 d) 12

20. If y =x + 2isanormal to the parabola.y®=4ax , then a=

a) d) 2

Wl

1 1
b) - = _z
) -5 ©) -3

21.Thecurvexy = c (c > 0) and thecircle x*+y* =1 touch at two points, then distance between

the points of contactsis

a1 b) 2 c) 22 d) V2

22. Statement |: Asymptotes of a hyperbola, 3x + 4y = 2 and 4x — 3y = 5 are hisectors of

transverse and conjugate axes of hyperbola.

Statement |1: Transverse and conjugate axes of hyperbola are bisectors of asymptotes.
a) Both statements are true and statement |1 is the correct explanation of statement I.

b) Both statements are true but statement 11 is not correct explanation of statement I.

c) Statement | istrue, statement |1 isfalse

d) Statement | isfalse, statement Il istrue




23. In AABC orthocentreis (6,10) circumcentreis (2,3) and equation of side BC is 2x+y=17.Then
the radius of the circumcircle of AABC is

a4 b.5 C.2 d.3

24. A circleof radius ‘r’ passesthrough origin O and cutsthe co-ordinate axesat A and B.

The locus of the foot of the perpendicular from O to AB is

a) (X +y*)=r? b) (x2+y2)2.(%+%j:2r2
2 (1 1 1 1 4
C) (X2+y2) .[?4'?}:4"2 d) ?4'?:’_—2

a 2 2° -1 N
25.Let D, =b 3(4) 2(4°-1) thenthevalueof YD, is
c 7(8) 48°-1 =

a).0 b). atb+c C). ab+bc+ca d). abc

26. Theareaenclosed between the curvethe y=log, (x+e)and the coordinate axesis

a3 b) 4 01 d) 2

27  Thepopulation p(t) at atimet of a certain mouse species satisfiesthe differential

equation %p(t) =0.5p(t)-450. If p(0)=850, then the time at which the population

becomeszerois

2)21n 18 b) In'Q Q) %In18 d) In18
28. Let a=2i+j—2k,b=i%j.If cisavector such that 5.6:‘5‘, \E—izzﬁ and theangle
between axbiand ¢'is 30° then ‘(5><5)x<_:‘ -

a) % b) ? 03 )3,

) e1/><_e—1/x
29.  f(x)=1" [euue—l/x} **9 Then
0, x=0
a) f(x) isdiscontinuousat x=0
b) f(x)iscontinuous but non-differentiable at x=0
c) f(x)isdifferntiableat x=0

d) f'(0)=2




30. N isthe set of all natural numbersand R isarelation on Nx N defined by (a,b)R(c,d)if

andonly if a+d=b+c. ThenR is

a). only reflexive  b). Only symmetric c). Only transitive d). Equivalence relation

khkkkhkkhkkhkhkhkkhkhkkhkkhhkhhkhkhkkhkkhhkhhkhkhkhkkhkkhhkhhkhkhkhkhhkhhkhhkhkkhkkhhkkhhkhhkhkkhkkhkkhhkhkhkhkhkkhkkhkkkkkkkkkx*

Solutions
1.Sol. b
The given equationis (z* + z+1)(2° +1)=0.
z=4i,w,w*, W being an imaginary cube root of unity. Thus |7 =1.
2.50l: a

Wehavex®—3x2+3x+7=0

- (x-1)3%+8=0

= (@T =1
-2

= (X—_lle, w, ®?
-2

= x=-1; 1-20; 1-2w?
a=-1pB=1-20;7=1-20

required expression = 3w’

3.50l: ans-c
Since, F(") = "(“")
a
[, 79 =2(1+)
Differentiating both sides, we get
2o (") =2x+35
3x
= s{x*)= W+
= 729 =1+§(2)=4 = s(4)=4
4.Sol;ans(c)
1 1 1




:azl—l,bzl—l,czl_l

X y z
Since, a, b, care in AP.

Lplypigl

X y Z arein AP.

%Y:Z are in HP.

5.50l; ans.(a)

n+3-1 03_1 :n+202 - 45

= (n+2)(n+1) =90
= n®+3n-88=0
= n=-118

max."C, =max.8¢C, =70

6.Sol:.ans-a

« 1 -1 2X
[e|tan x4 =+ ——, X
1+x° 14X <1+ xz)
—e*|tan"'x — =|+C
X
7.s0l; ans-d 0,123......... 9
Sum = 36

Let have to reject two digits (0, 9) ,(LS) ,(2, 7) ,(3, 6) (4, 5)
= 8!+4(8!- 7!) :36(7!)
8.50l:.ans-b

E (100!) =20+4=24"E, (100!) =14+2=16

E5(50!) =10+2=12 E, (50!) =7+1=8
ES(N)=24-2(12)=0 ES(N) =16- 2(8) =0
\ X=Yy

9.S0l: ans d 10 mangoes can be distributed among 5 personsin ****C, , =" C, ways.
. Total number of elementary events="C,

Required probability =1-probabilty that each person receives at least one mangoe

TG, 1 °C, _ . 18 _125

—1- = =
“C, “C, T 143 143




10. sol: ans-d A+ B=45°
= (1+tan A)(1+tanB) =2
11.s0l: ans-d
Let ab+bc+ca=x
= 2b°+2(c-2)b—4c+c*+x=0
Since be R,

S CP—4dc+2x-4<0

Since ce R
S X<4
12.Sol:ans a
Ke X
Integrating factor (1.F.)=e’™ =em
L
~.Vem =—_[ge"'“m+c
Ko _ K
ven =—9Men' 4 ¢
K
-K
V=C.emt—m
K
13.Sol: ans-d
1 1 1 [1 1 1 }
4 — =4 — = ——
t o, by, |34 45.  2005x2006
{1 1 1 1 1 1 } {1 1 } 4x 2003 4006
=4 -+t ———— |=4| =— = =
- 3 4 4 5 2005 2006 3 2006| 3x2006 3009
14.S0l: ans-a

A point on thefirst linebe A (—4+34,-6+54,1-241)

If thelines are coplanar A lies on 3X—2Y+2+5=0gpq 2X+3y+4z-k=0
3(—4+31)-2(-6+51)+(1-21)+5=0=>-31+6=0=>1=2
2(—4+31)+3(-6+51)+4(1-24)-k=0

—=131-2=K =K =26-22=4
15.s0l: ans-b

Rolle’s theorem holds in [1, 2] for f(x) at
X= f(l):f(z)&f'[g]:0:>3b+c:—7 and

8b+3c=-16=b=-5c=8




16.S0l: ans- d
¢ A=11234,5]

R:{(x, y)/x< yand ‘xz—y2‘<9} then R={(1,2),(1,3)(2,3)(3,4)}

satisfies the given condition

17.Sol;ans-b
q r qAar p PA(QAT) | PAg | (PAQ)AT
T T T T T T T
T F F F F F F
F T F T F F F
F F F F F F F
18.S0l: ans-a

> Tan(r+1)-Tan™'r :Tan‘l(n+1)—Tan‘11—>%—%:% as N= oo
r=1

19.Sal: ans-b.

F(f(K)=1f(k+3)="F3 andso, £ K*3|-2721F %3 isodd, then ¥7343-27 givesk =45
2 2 2 2

Clearly k=45= % =24is.even. So % is even and f (%} = % =27gives

k=105
20.Sol:ans-c.
y =mx- 2am- am’
y=X+2

m=1and -2am-am’ _2 p g=. =

21.So0l: ans-b The distance between points of a contact = diameter of circle = 2.

22.s0l: ans-a Statement 2 is true by theory. Since asymptotes are perpendicular statement 1 is also
true. But not correct explanation.

23.50l: ans=b

Image of orthocenter of AABC  r t, BC Jies on the circle.

24. Sol:ans-c .




a’+b*=4r* ....()

B(0,b)

(0,0) vA(aO)

AB equations XY
a b

Let P (h, k) be then foot of perpendicular from (0,0) to AB,

h-0_k-0_ ab _ _ ab® | _ ab
b a a’+b? a’+b?’ a’+b?

Consider (h2+k2) (hl2+k12j:a2+b2=4r2, Eliminate a, b.gives
. IocusofPis(x2+y2)2.(%+%j =42,
25.50l: ans-a
16
a 2(2’) 2'°
a .2%-1 2% -1
ZD b 3 @) 24°-DE2|b 2(45-1) 2(4°-1)}20)=0

c 48°-1) 4(8°-)
c 4)(8) 48°-)

26.S0l: ans-c

Area= f log(X+e)dx = xlogx+e— X dx
e X+e

= xlog(x+e)—x+elog(x+ e)]fﬁe
=1
27.50l: ans-a.
Given differential equation islinear int
~1F= ej_(o'S)dte‘O'5t
P(t).€** = [(-450)e°*dt

~0.5t
e

=450 +C

=900e ** +C




P(0)=850=>850=900+C
=C=-50

. P(t) =900-50e°*
P(t)=

Oihen 50€°%% =900

0.5t = log™®
t =2log?

28.50l; ans-d.
c-gd=2v2=[d +[d ~2ac=8
:‘E‘2+9—2‘E‘=8:>(‘5‘—1)2=O sld=1
axb=2i-2j+k :‘EXE‘:

(@xB)xg ~axax5 =3

29.50l: ans-c
At x=0,
o1
LH.L= lim f(x)=lim f(0-h) :lhiggh( +e”hj (ou}
hoo
=RH.L= lim f(x)=1im f (0+h) _||mh2(jh+e ):o(ﬁj:o
And f(0)=0
= LH.L=RH.L=1(0) Hence,f(x) is continuous at x=0.
.30. solans-d
(a,b)R(c,d)=a+d=b+c
For dl(a,b)e NxN (a,b)R(a,b) ra+b=b+a

Itisreflexive
If (a,b)R(c,d)=a+d=b+c then (c,d)R(a,b)=c+b=d+a

It issymmetric
Also (a,b)R(c,d) (c,d)R(e f)
then(a,b)R(e, )

It is equivalence relation




JEE MAIN PhysicsModel Paper Key With Solutions
a3

1. A particle movesin the x-y plane with velocity v = ai + bt]. At the instant t=—— the magnitude

of tangential, normal and total accelerationsare

a) gbg and b Respectively b) gg and b Respectively
) +/2b,+/2b and b Respectively d) 2b, 2b and 2b Respectively

2. A solid sphere of uniform density and radius R applies a gravitational force of
attraction equal to F;, on a particle placed at a distance 3R from the center of the @_A
sphere. A spherical cavity of radius R/2 is now made in the sphere as shown in'the 73R,
figure. The sphere with cavity now applies a gravitational force F, on the same particle. Theratio
Fo/F1is

a) 5—90 b) % C) % d) %
3. Inthefigure shown, match thefollowing:
List-I List-11
A)x=2h,y=h P) R= 2/3h
B)x=h,y=3h Q) R= 2/2h
C)x=3h,y=h R) R=2h - R,
a) A-Q, B-P, C-P b) A-Q, B-R, C-P
¢) A-R, B-Q, C-P d) A-Q, B-P, C-Q

4. Consider a usual set-up of Young's double dit experiment with dlits of equal

intensity as shown in figure. Take O as origin and the Y axis as indicated. |f

aver age intensity between ylz—t—D and vy, :+7;—3 equal n times the intensity S,

d +~—D—

of maxima, then n equals (take average over phase difference)

a) 1 1+E b) 2 1+E C) 1+z d) 1 1—E
2 o T T 2 T




10.

In the potentiometer arrangement shown in figure, null point is obtained at

=] R

length I. Match the following. _| VW
<—|—>

List-1 List-11 J

B2
A) If E; isincreased P) | should increase I
B) If Risincreased Q) | should decrease
C) If Exisincreased R) | should remain the same to again get the null point

a) A-Q,B-R,C-P  b) A-Q,B-Q, C-P c) A-R, B-P, C-Q d) A-Q, B-P, C-P
Three concentric conducting spherical shellshaveradii r, 2r and 3r and charges
di1, 92 and gz respectively. Innermost and outer most shells are earthed as shown

in figure. select the correct alternative

&) g1+ s =0 b) qlz_qu
C) $=3 d) All are correct

O,
In an experiment refractive index of glass was observed tobe 1.45, 1.56, 1.54, 1.44, 1.54 and 1.53.

The mean absoluteerror in the experiment is
a) £0.04 b) 0.02 c) -0.03 d) £0.01

A smooth square platform ABCD is moving towards right with a uniform speed v. At what angle

@ must a particle be projected from A with'speed u sothat it strikesthe point B

a) s nt (E] *b) cost (Xj B c
c) cos* (%) d) sin* (%) g

Two blocks of mass 4 kg.and 2 kg are connected by a heavy string and placed on rough horizontal

plane. The 2 kg block is pulled with a constant force F. The coefficient of kg 2kg —>F

A

friction between the blocks and the ground is 0.5. What is the value of F
so that tension in the string is constant throughout during the motion of the blocks : (g = 10 m/s?)

a) 40N b) 30N ) 50N d) 60 N

The potential energy of a particle of mass m is given by Uzékx2 for x < 0and U =0 for

x &0. If total mechanical energy of the particleisE. Then itsspeed at x = ‘/Z—kE is

a) Zero b) \/% C) \/% d) \/%




11. A force F isapplied at the top of aring of mass M and radius R placed on a rough
horizontal surface as shown in figure. Friction is sufficient to prevent sipping. The
friction force acting on theringis

a) g Towardsright D) g towards left C) 2—; towardsright d) zero

12. A simple pendulum has time period T;. The point of suspension is now moved upward according
to the relation y = Kt% (K = 1 m/s’) wherey is the vertical displacement. The time period now

2
becomes T». Theratio of % is(g =10 m/s%)
2

a) 6/5 b) 5/6 1 d) 4/5
13. Statement 1: Air ismore dastic than iron.

Statement 2: Elasticity is directly proportional to compressibility and air is more compressible than

iron.
a) If both Assertion and Reason are true and reason is correct explanation of Assertion.
b) If both Assertion and Reason are true but reason is not the correct.explanation of Assertion.
c) If Assertion istrue but reason isfalse.
d) If Assertion isfalse but reasonistrue
14. An object of specific gravity @ is hung from'a thin steel wire. The fundamental frequency for

transver se standing waves in the wireis 300‘Hz. The object isimmersed in water, so that one half
of itsvolumeis submerged. The new.fundamental frequency (in Hz) is

1/2 1/2
a) 300/ 22=1 b) 300[ =22 o) 300 22— d) 300 22=1
2p 2p-1 2p-1 2p

15. Regarding speed ofisoundin gas match the following
List-I List-11

A) Temperature of gasis made 4 times and pressure 2times  p) speed becomes 24/2 times

B) Only pressure is made 4 times without change in Q) speed becomes 2 times
temperature

C) Only temperatureis changed to 4 times R) speed remains unchanged

D) Molecular mass of the gas is made 4 times S) speed remains half

a) A-Q, B-R, C-P, D-S b) A-Q, B-R, C-S, D-P

) A-Q, B-R, C-Q, D-S d) A-Q, B-P, C-Q, D-S

Passage: [Following 2 questions]

Suppose A; be the amplitude of incident wave, A, of reflected wave and A; of transmitted wave then




Transmitted
—>

Inﬂj’ent \/
/\\/ 1 2
\V/

Reflected
V,—V 2V
A =—2—LA A =—2A
Vi +V, vV, +V,

Power of atraveling wave is given by P:%pszzsv and intensity | :%po)zsz.

16.

17.

18.

19.

20.

21.

If P, P, and P; are powers of incident, reflected and transmitted waves and.l;;.1; and I; the
corresponding intensities, then

P =P +PR b) li =1+ Iy

¢) Both (@) and (b) are correct d) Both (a) and (b) are wrong

Under what conditions 75% of incident energy is transmitted

a)ﬁ:l *b)ﬁ:} C)ﬁzl d)ﬁzg
vV, 2 v, 3 v, 4 vV, 3

One mole of a monoatomic ideal gas undergoes the process A = B in the

given P-V diagram. The specific heat for this processis Sl B

g R R R d) 2R N
2 6 2 Vo 5Vo

Consider the two insulating sheets with thermal resistances R; and R, as shown in figure. The

) 777777, 0,
temperature@is VR 7
(6,+6,)(Ry+Ry) R +R, //r’ Ael
4
) (0, +292)R21R2 d) 0:R, +6,R,
RI +R5 R;+R;

A horizontal ray of light passes through a prism of @ = 1.5 whose apex angle is 4°
and then strikes a vertical mirror M as shown. For the ray after reflection to

become horizontal, the mirror must berotated through an angle of

a) 2° b) 3° c) 4° d) 1°

A cell develops the same power across two resistances R; and R, separately. The internal
resistance of the cell is

R,R
) Ry + Ry b)@ 9 JRR, d) = 2




22.

23.

24,

25.

26.

27.

A conducting wire bent in the form of a parabolay? = 2x carriesa ym
current i = 2A asshown in figure. Thiswireisplaced in a uniform [/i/A

magnetic field B=-4k tesa. The magnetic force on thewireis(in ONZO x(r=n)

B
newton)
a) -16i b) 32i
c)-32i d) 16i

Figure shows a square current carrying loop ABCD of sde 2 m and

current i =% A. The magnetic moment M of theloop is

a) (i —/3k)A —m? b) (j—K)A —m?
0) (3 +K)A —m? d) (i +K)A —m?
Some magnetic flux is changed from a coil of resistance 10£. Asa O
i(amp
result an induced current isdeveloped in it, which varies with time 4 as
shown in figure. the magnitude of change in flux through thecoil in
webersis ot~ ©
a) 2 b) 4
C) 6 d) 8
Two concentric and coplanar circuit coils have radii ‘a’ and ‘b’ (>> a) as shown in
figure. resistance of the inner coil is R.“"Current in the outer coil isincreased from 0 ’
toi, then thetotal charge circulatingtheinner cail is </
. 2 . . 2 .

a) “'Ola b) Ho'ab C) H_OIE d) MOIb

2Rb 2R 2a R 2nR

Assertion: Reactance offered by an Inductor increases with the frequency of the AC source.
Reason: The current leadsthe potential in a purely inductive network by m/2.

a) If both Assertion and Reason are true and reason is correct explanation of Assertion.

b) If both Assertion and Reason are true but reason is not the correct explanation of Assertion.
*C) If Assertion istrue but reason isfalse.

d) If assertion isfalse and reason is true.

A radioactive substance X decays into another radioactive substance Y. Initially only X was
present. A« and A, are the disintegration constants of X and Y. Ny and Ny are the number of nuclei

of X and Y at any timet. Number of nuclei Ny will be maximum when




28.

29.

The angular momentum of an electron in an orbit is quantized because it is a necessary condition

for the compatibility with

a) The wave nature of electron b) Particle nature of electron
c) Paulli’ s exclusion behaviour d) None of the above

In X-ray tube when the accelerating voltage V is halved, the difference between the wavelengths
of Kgline and minimum wavelength of continuous X-ray spectrum

a) Remains constant b) Becomes more than two times

c) Becomes half d) Becomes less than two times

30. The circuit shown in the figure contains two diodes each with a forward

1500

>
resistance of 50 £} and with infinite backward resistance. If the battery m
<

voltageis6 V, the current through the 100 @ resistance (in amperes) is 100Q

a) Zero b) 0.02

c) 0.03 d) 0.036

KEY
1) a 2) b 3 a 4. a 5 d
6) d 7) a 8 b 9 b 10) b
11) d 12) a 13) d 14) a 15) ¢
16) a 17) b 18) b 19) d 20) a
21) c 22) b 23)'a 24) a 25) a
26) c 27) ¢ 28) a 29) b 30) d
SOLUTIONS

1. (@

V=ai+ bt]

a=bj

.. Total acceleration="b
Speed, V= (aZ + b2 tZ)JJZ

. Tangential acceleration = (;—\{ = %(a2 +b?t?)Y2(2b%)

Ja

Att=——-o
b




2
Tangential acceleration = t = @ and normal acceleration = ,}bz —% :g

2. (b)
From superposition principle, F1 = F + F.
Here, F; = force due to remaining part = F,

And F; = force due to mass on the cavity

G(M)m
:GMm:GMm E - 8 :GMm
(3R)2 9R? ’ 53  50R?
&

Cc
. 41GMm _F, 41
..F2: 1 C:—Zj_:_
450R? K 50

» 1

3. (a8

R=2,/h(H-h)

Here, h = height from top and H — h from bottom.
4. (3

Phase difference corresponding to y; = —n/2 and.that for y, = +n/2

/2
. Average intensity between y; and y» = d I | ax COS2(0/2)dd =1, (T+2)/ 21
n -n/2
. Therequired ratio = 1(1+ gj
2 T

5 (d)
With increase in.the value of E;, current passing through potentiometer wire will increase. With
increase in Ry, current passing through potentiometer wire will decrease.

6. (d)

Potential of innermost shell is zero.

0,9, , Q3
=+ —=+==0=6 30,+20;=0 (1
r+2r+3r g, + 30, + 205 (D)

Similarly, potential on outermost shell is also zero.

%, % O

R =0 =— ..(2
a3 a3 =0 +03=-0, (2

Solving egs.(1) and (2), we get

% % _aaq % 3

q:
' 4 q d




7.

10.

11.

. Options (a), (b) and (c) are correct.

@
Mean values of refractive index p = 1.45+1.56+1.44;1.54+1.53+1.54 151
Absoluteerrorsare  1.51-1.46=0.06
151-156=-0.05
151-154=-0.03
151-1.44=0.07
151-154=-0.03
151-153=-0.02
Mean absolute error = 0.06+0.05+0.03+0.07+0.03+0.02 004

6

(b)
Particle will strike the point B if velocity of particle with respect toplatform is along AB or component
of itsrelative velocity along AD is zero. i.e.

(Vv
ucos®=vor0=cos 1(—)
u

(b)

For a= 0, tension is constant throughout, T.=4ug=20 N
F=T+2ug=30N

(b)

Potential energy of particleat x = ,/Z—kE iszero. (x> 0)

- KE=E

:>1mv2:E:>v RE
2 m

(d)
Let f be the friction on the ring towards right, ‘a’ its linear acceleration and o the angular acceleration
about center of mass. F
Point of contact Pis momentarily at rest, i.e., ring will rotate about P.

_w_FeR)_F &

“lp 2MR? MR

Now F+f=Ma=MRoa=Forf=0.




12. (9
ysz
d%y

2 - K=ay=2m/S(aK =1n/s)

T1:275\/I and T, =2n |
g g+a,

. T? _9+a, 10+2_6

T2 g 10 5

13. (d)
14. (@
The diagrammatic representation of the given problem is shown in figure. ‘The expression of

fundamental frequency is v = 1T

21\ u

P L, o
T ’—‘_-l‘-

pw = 1g/cm®
Inair T=mg=(Vp)g

_1 |Arg
v_2I " (D

When the object is half immersed in water

, Y, v
T'=mg- upthrust=V,g —[Ej Pwd= (Ejg(Zp —Pw)

V,/12)(2p-
The new fundamental frequency is v=tyx /Izi (Vg /2)(2P=pu) ..(2)
2 \m 2 u

15. QR Q, 5

V' M \p

Speed does not change with change in pressure unless temperature is charged.




16. ()
Energy per unit time (i.e., P) at junction will remain constant. Not the energy per unit area per unit time
(i.e., intensity). Because is transmission area of medium may change.

17. (b)
In reflected and incident wave all other factor are common. So, it is only amplitude which can change
the power 75% is transmitted. Hence, 25% or 1/4™ will reflected back.

.'.Ar:%(asPocAz)

or Ao VatVe _, Vi1
A, Vo—Vq v, 3
18. (b)
specificheat C=22 - L (au+w)=c,+ ¥
AT AT AT

For the given process W =4V, 9—;)0 =18R,V,

AI&), AT = T2 _T]_ — (6P0)(5V0) _ (3P0)V0 — 27P0V0

R R R
and C, _3Rr
2

3R 2R 13R
e C=—+—=_

2 3 6

19. (d)
For the two sheets H; = H, (H.= raté'of heat transfer)
Or 9,-6_0-6,
R, R,
Solving this we get, 6 = 1R, +6,Ry
R;+R,

20. (a)
§=(u-1A=(15-1)(4) =2°
i=6=2°
Let the mirror be rotated by an angle 6
sothati’ =(2° + 0)
Then, Ot = 180°
Or 6 +180° —2i" = 180°
L o=2r




21.

22.

23.

24,

25.

Or2°=2(2+0)=>0=-2°
Here, negative sign impliesthat i gets decreased or i’ = 0.

i.e. light should fall normally on mirror.

(©)

Let r bethe internal resistance of the cell and E its EMF. When connected across the resistance R; in the

circuit, current passing through the resistanceis: i =

2
, E
"'I%:IZRl:[R +r] Rl
1

Ry+r

2
Similarly P2=(RE J R,
2+

Given that P.=P

Substituting the values, we get r = /R;R,, .
(b)
r:AOB = r:AB = i(TX B)
Here, AB=2V2x2=4m
. Fag = 2[(—4])>< (—412)} =32
(@
DA =—2¢0s30° — 2sin30°k’=(—/3i —Kk)
AB=2j
~.M =i(DAXAB) =%[(—J§i‘—|§)x(2})} = 3K +i = (i —/3K)A —m?
@
do .. _ .
|dg le: idt = Areaunder i-t graph
. do = (Areaunder i-t graph)(R) = %(4)(0.1)(10) =2Wbh.

(@




26.
27.

28.

29.

30.

¢, =0

. - 2

Mo ! 2y _ Hol@
=| —— a = -
o (Zchj(n ) ="

F A2
dq) “OI a

2b

inl
Ia
&)’ dq:l'léoﬁ

(©
(©

dN
Net rate of formation of Y at any timetis: —L=A,N, —-AyNy
dt

dN
Ny is maximum when d—ty:O:> AN, =A,N, .

@

n = de-Broglie wavelength
mv

(d)

AL =Xy — Ain

When V is halved Anin becomestwae.times but Ak, remains the same.
AN =My — 2hin = 2(AN) # A,

AN < 2(AN)

(b)
In the circuit,.diode D, is forward biased, while D is reverse biased. Therefore, current i (through D;

0.02A

and 100 Q resistance) will be i =L= .
50+100+150

Here, 50 Q isthe resistance of D; in forward biasing.




10.

JEE MAIN Chemistry Model Paper with Key

Calculatethe de—Broglie wave length of the electron in the ground state of hydrogen atom

given that itskinetic energy is 13.6ev (1lev=1.602x10""°J)
1) 3.328x10°m  2) 2.328x10°m  3) 3.328x10°m 4) 2.338 x 10m

Mass of sodium metal that contains same number of atomsthat are present in 36g of Al is
1) 23g 2) 369 3) 30.669 4) 469

The order of reactivity of halogenstowar ds halogenation of alkaneis

1) F, >Br, >Cl, 2)F, >Cl, > Br, 3)Cl, >F, >Br, 4)Cl, >Br, > F,
Stability of ter-butyl cation isexplained by

1) Electrometric 2)Mesomeric effect

3) Resonance effect 4) Both Inductiveand Hyper congugation
Which of the following is electrophile

1) ROH 2) BF, 3) NH, 4) OR

The maximum amount of BaSO, that can be obtained-on mixing of 0.5 mol BaCl, with 1 mol

H,SO, is
1) 0.5 mal 2) 0.1 mol 3)0.15 mol 4) 0.2 mol
CHs,
LBH3/THF H) 5
2.H20,0H = A

Theproduct ‘B’ is

CHs CHg CH;
X Q . QQ ’ ; ;© .
18 gglu (C.HZ0,) isadded to 178:2.g'W e vapour pressureof or this aqueous S

1) 759 torr 2) 7.60 torr 3) 76.0 torr 4) 752.40 torr
A solid is made of two elements P& Q. Atoms P are in ccp arrangement and atoms Q occupy all the

octahedral voids and half of the tetrahedral voids present then the simplest formula of the compound

is

1)PQ: 2) P2Q 3) PQ 4) P2Q
Which showsthe highest lattice energy?

1)RbF 2)CsF 3) NaF 4) KF

In thereactions given below

ol Ut




11

12

13.

14.

15

R—C| —WKNUAH: o Br gyt A

R—C| —WANWUAR: , proqyct B

The compoundsA and B are:

1) Chain isomers 2) positionisomers  3) functional isomers  4) metamers
A gaseousreaction was carried out, first keeping the volume constant and next keeping the
Pressur e constant. In the second experiment, there was an increase in volume. The heats of
reaction wer e different, because
1) in the first case the energy was spent to keep the volume constant
2) in the second case the energy was spent to expand the gases
3) specific heat of compressed gases is more
4) specific heats of rarefied gasesis more
Which of the following equationsrepresentsthat providesthe

enthalpy of formation of CH,CI
DGy +HC g +H, —CHI, 2)C,, +3H,, +Cl,, > CH,CI,

3 1
3) Cly+5Hy, +5CL SCHCl,  4OH, +0, SCHC +HC,

Hybridisation of Cu in the complex [Cu(H-0).]% is dsp?, shape of theion will be

1) Square planar 2) Tetrahedral 3)Distorted rectangle 4) octahedral

N2 and O; are converted into mono.anions N, and O, respectively, which of the following
statementsiswrong ?

1) The nitrogen — nitrogen bondin.- N isweaker than in N»

2)In Oy, O — O bond order increases

3) N, isparamagnetic

4) O, has more magnetic moment than O; .

Of the following acids

| : hypo phosphorous acid I1: hydrofluoric acid
I11: oxalic acid IV: glycine

1.1, Il aremonobasic, |11 dibasic acid and IV amphoteric
2. 11 monobasic, I, I11 dibasic acid, IV amphoteric

3. 1 monobasic, 11, |11 dibasic, IV amphoteric

4.1, 11, Il dibasic, IV amphoteric




16.

17.

18.

19.

20.

21.

22.

23.

24.

The correct stability order for the following speciesis

| 1 i v

1) I>11>1V>l11 2) >V 3) IV 4) IV>111>1>
Which of the following acids has the highest dissociation constant

1) 2-Fluoro propanoic acid 2) 3-Fluoro propanoic acid

3) 3-Bromo propanaoic acid 4) 2-Bromo propanoic acid

At which of the four conditions, the density of nitrogen will be the largest?
1) STP 2) 273K and 2 atm
3) 546 K and 1 atm 4) 546 K and 2 atm

o.—D—(+) glucoseand B—D—(+) glucose are

1) Anomers 2) Enantiomers 3) Conformers 4) Epimers
The compound formed in the positive test for nitrogen with'the L assaigne solution of an

organic compound is

1) Fe,[ Fe(CN), |, 2) Fe(CN), 3) Na,[\Fe(CN), | 4) Na,| Fe(CN), NOS]

A solution containing 2.625 g of CoCl,.6NH, ispassed through a cation exchanger. The
chlorideions obtained in solution weretreated with excess of AgNO,; to give 4.78 g of AgCl.
Theformula of the complex is

1) [CoCI(NH,), |Cl,.NH, 2) [Co(NH,), |cl,

3) [CoCl,(NH,), |ClL.2NH}, 4) [CoCl,(NH,),].3NH,

Total number of lone pair of electronson central atom of XeOF,

1) 0 2) 1 3) 2 4) 3

Theheat of neutralisation of HCI by NaOH is —55.9 kJ mol™. If the heat of neutralisation of
HCN-by NaOH is—12.1 kJ/mol, the energy of dissociation of HCN is:

1) - 43.8kJ 2) 43.8kJ 3) 68 kJ 4) — 68 kJ

Buna-N synthetic rubber isa co-polymer of
1) CH,=CH-CN&CH,=CH- C =CH,

ch
2)CH2=CH—C|:=CH2&CH2=CH—CH =CH,

Cl




3) CH,=CH-CH=CH,&CH,=CH-CH;

CH,=CH-CN&CH,=CH-CH=CH,

25. At acertain temperature 2 moles of carbonmonoxide and 3 moles of chlorine were allowed to
reach equilibrium according to the reaction CO + Cl; «mmmmp C0Cl, in a 5 lit vessal. At
equilibrium if one mole of CO is present then equilibrium constant for thereaction is:

1) 2 2) 2.5 3) 3.0 4) 4

26. In a certain reaction 10% of the reactant decomposes in the first hour, 20% in second hour,
30% in third hour and so on. What are the dimensions of rate constant
1) hour™ 2) mol lit™ hour™
3) lit mol™ hour™ 4) mol hour™

27. The dope of the straight line graph between log x/m and log P for the adsorption of a gas on

solid is
1) k 2) log k 3)n 4)1/n

28. The BOD values of four samples of water A,B,C and D jare 156 ppm, 120 ppm, 20 ppm and 5

ppm respectively. The most polluted and least polluted water samplesare

1) A&B 2) B&C 3)A&D 4) C&D
29.  Which of thefollowing moleculesis/are having zer o dipolemoment
I. NCl, 1. PCly 1. SR/ . A,
Donlyll, IV 2)only |, 113)only 11, 11l 4) only 11, IV

30. Name of the structure ofsilicates in which three oxygen atoms of silicate ion are shared

1) Pyrosilicate 2) Sheet silicate
3) Linear chain silicate 4) Three dimensional silicate
KEY

1) 1 2) 3 3) 4 4) 4 5) 2 6) 1 7) 3
8) 1 9) 3 10) 3 11) 2 12) 3 13) 1 14) 2
15) 1 16) 1 17) 1 18) 2 19) 1 20) 1 21) 2
22) 2 23) 4 24) 2 25) 2 26) 4 27) 3 28) 3
29) 3 30) 1




