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4 anour #*° JEE MOCK TEST (Series |l)
Paper Part - 3

Time: 3 hours SOLUTIDN
PHYSICS

SECTION A

Section A consists of 20 questions of 4 mark each.

TECHNO INDIA GROUP PUBLIC SCHOOL

F.M.: 300

1.1®
S=P+bR=P+b(Q-P)=P(1 -b)+bQ

2.|@

Given, initial position of particle 7, = (2; + 4}) m
Initial velocity of particle, u= (51 + 4]) m/s

Acceleration of particle, a = (4; + 5}) m/s?
1
According to second equation of motion, position of particle at time tis =1 +ut + Eat 2
o o n 5 2 N
At t = 2 s, position of particle is, r= (21 + 4])+ (51 +4_])>< 2 +5(41 + 4])><4
or, r=(2+10+8)i+(4+8+8)] = r=20i+20]

. Distance of particle from origin is, |7|= 2072 m

3.0

Free body diagram, for the given figure is as follows,
For the block to be in equilibrium i.e., so that it does not move downward, then fo =0

S 3+Mgsinf—-F—-f=0 o1, 3+Mgsinf=F + f

As, frictional force, f= pR

-3+ Mgsinf=F +uR - (1)

Similarly, ny =0 —Mgcosf+R=0

or, Mgcosf=R ... (i)

Substituting the value of ‘R’ from Eq. (ii) to Eq. (i), we get
3+ Mgsinf = F + u(Mgcosb) ... (iii)

Here, M =10kg, 0=45° g=10 m/s? and 1n=0.6

Substituting these values is Eq. (iii), we get 3+(10x10sin45°)—(0.6x10x10c0s45°)=F

—p=34+100 60 5. 90 4. o002-31.8N o, F=32N

NRNCRNANG
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4.1 @

Free body diagram of pulley is shown in figure. Pulley is in equilibrium T = Mg
under four forces. Three forces as shown in figure and the fourth, which

is equal and opposite to the resultant of these three forces, is the force

applied by the clamp on the pulley (say F). Resultant R of these three

forces is R=( (M +m)* +M? )g

mg
Therefore, the force F is equal and opposite to R as shown in figure.

F

y Mg + mg

.'.F:( (M+m)2+M2jg

5.1
Height fallen up to point Q

1
h=Rsin30°:40><5:20 m
Work done against friction = Initial mechanical energy - Final mechanical energy =mgh — 1 mv?
2
Putting the values, we get

1
150=1><10><20—5><1><v2 = v=10 m/s

6.|®

Angular speed of particle about centre of the circle

v v
w=-2,0=wt=—2t
R R

v, = (—vz sinfi +v, cos@j)

. Uy 2 Uy ~
or, v,=|-v,sin—=ti+v,cos—=1j
P R R

and Uy, =11

. Linear momentum of particle w.r.t. man as a function of time is

Uy |2 v A
Lym = m(vp -V, ) = mK—vz sin}zt)i + (vz cos%t -1 )]}

Techno India Group @ DN-25 e Sector-V e Kolkata




[3]

7.|®@

1 1
= —mvl2 =0.36 x—mv*
2 2

= 1,=06v . (@)
As unknown nucleus gained 64% of energy of o, we have

1 1
—MU% =0.64 X —mv>
2 2

/m "
v, = MXO.BU ... (ii)

From momentum conservation, we have
mv = Mv, - mv,
Substituting values of v, and v, from Egs. (i) and (ii), we have

msz,fﬁ X 0.8v—m x0.6v
M

= l.6mv=vmM x0.8v

= 2m=mM

= 4am’=mM = M=4m

8.1
When force Fis applied at the centre of roller of mass m as
shown in the figure below
Its acceleration is given by
F —
7( /) =a (@)

m

where, f= force of friction and m = mass of roller.

N

o

Torque on roller is provided by friction f and it is

7=fR=1Ia

where, I = moment of inertia of solid cylindrical roller.

. (i)

_ mR?

2

and o = angular acceleration of cylinder = a/R

T_mRz g_maR
2 R 2

Hence,

From Eq. (ii), (t = fR)

ma see
f= 5 ... (iii)
From Egs. (i) and (iii), we get
3 2F
F=—ma = a=—-
2 3m
2F
So, a=——
3mR

A
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9.1
According to question, diagram will be as follows
Gravitational field due to solid sphere of radius a at a distance, r = 3a
ie, (r>R)is
~GM GM GM
2 (3a)® 9a*
Similarly, gravitational field due to spherical shell at a distance, r = 3a,
. GM G(2M) 2GM
ie, Ey=—pr= 5=
R (3a) 9a
Both fields are attractive in nature, so direction will be same.
GM 2GM GM
Net ﬁeld, Enet = — + — = )
9a 9a 3a
10. | ®
mi? 1
T=(kx)lcos0=7><0/ 0 — small; cosf=1; x=§9
ki?  mil? 6k
S 0 =—Q =| — = 2
5 12 @ (m j@ w6
1 6k
w=+/6k/m =2nf f:—-1/—
2 \'m
11. | @
Mass per unit time of a liquid flow is given by
ar  ’

where, p is density of liquid, A is area through which it is flowing and v is velocity.
. Rate of change in momentum of the 25% of liquid which loses all momentum is

dp, 1 (dmj 1 .
S| — lv==pAv . (1)
ar alar )" 2"
and the rate of change in momentum of the 25% of the liquid which comes back with same
speed.
dﬂ:l(d—m)XZl):lpsz ... (ii)
dt 4\ dt 2

[+~ Net change in velocity is = 2v]

. Net pressure on the mesh is
p_Fnet_(dpl/depg/dt) ["F—@}
A A dt

From Egs. (i) and (ii), we get

3 5 3 5
=—pv°A/A=—pv
p 4P 4P

Techno India Group @ DN-25 e Sector-V e Kolkata




[5]

12.

@ F,
F,-F=U

F,=F +U=(Py +hpg)nR* +Vpg

= Poer2 +p8 (V + ﬂ'th) = by atm+by liquid

13.

®

A
In first resonance, length of air column = Z

A
So, ll+e=Z or, 11 x4 +4e =2
So, speed of sound is
= v=fih=512(44 + 4e)

And in second case,

4

, A
L +e=z or, 27 x 4 + 4e = )/
= v=/f,M =256(108 + 4e)

Dividing both Egs. (i) and (ii), we get

|- 512(44+4¢)

= = e=5cm
256(108 + 4e)

Substituting value of e in Eq. (i), we get

Speed of sound v = 512(44 + 4e) = 512(44 + 4 x 5) =512 x 64 cms™' = 327.68 ms™' ~ 328 ms™'

14.

@

Let interface temperature in steady state conduction is 6, then assuming no heat loss through

sides;

Rate of heat flow through first slab = Rate of heat flow through second slab

- (3K)A(0,-6) _ KA(6-6,)
d 3d

=9(0,-0)=0-60, = 90,+60,=100 = 9:%92+$91

15.

@

(D p-V graph is not rectangular hyperbola. Therefore, process A-B is not isothermal.

@ In process BCD, product of pV (therefore temperature and internal energy) is decreasing
Further, volume is decreasing. Hence, work done is also negative. Hence, Q will be negative or
heat will flow out of the gas.

(3@ W, = positive

@) For clockwise cycle on p-V diagram with P on Y-axis, net work done is positive.
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16.| @
1 1 17 py-1
_:(/Jl—l) N Y il Sl
f » -R| R
1 1 1 (a2 1)
L= (1) 2L |-
fz R oo R
11,1 m-1 -l m—py
F f, f, R R R
R
“F=
M1~ Ho
17.| @

Jad? +d? —2d:\/§d—2d:(\/§—2)d=%

18.| @

i +iy=i

20-V, 10—V, V=0 _ 402V, +10-V, _V,
2 4 2 4

= 50-3V, =2V,

V, =10 Volt

i=V/2=5A

19.| @

Q _Q_E
C+3C 4C 4

Q = CE; V =Common potential =

1 1 2 2
Energy stored =—.C-V?>+=3CVv?=2CV? =2~C-Q—=Q_
2 2 16C*> 8C
2 2 2
3
Energy dissipated = (ZQ—C - g—c = %
20. | @

ﬁ:I(%xB):I[{z(HR)i}xB]
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SECTION B

Section B consists of 5 questions of 4 marks each.

21.|9;
A=Q/L
v, A - B
o
)
L 2L
I X I I
dx
L)d
gyt (Q/L)dx
47T80 X
2L
Vo = 1 J'Qﬂ: Q 1n2
4re LL x  4ngyl

22. | 12;
V,-(5)3) - (1)(3) +2x 3=V,

Va—Vb=12

23.|3;

_1 2 1,2
WE+WB—2m(4V v?)
1 2

(qE)(ZacosOo)zgm-Sv

Eih
muv

24. | 15;
V,-(5)(1) + 15 + (5 x 107°)(10°) = V,

V, - V, = 15 Volt

25. | 4;
Casel:V0=12-0.3=11.7volt

CaselIl: VO =12 -0.7=11.3 volt
AV, =11.7 - 11.3 = 0.4 volt

10 x AV, = 4 volt

Techno India Group @ DN-25 e Sector-V e Kolkata




(8]
CHEMISTRY

Section A consists of 20 questions of 4 mark each.

26.|(®
:C;{_\ ®
‘ 5
C T ol
—_
-H,0 1 )
l 2
(D =
27. 1@
AICl,
C — >
o [
_—
§ ol
H
|
28.| @
Cl
° I\
: o —— & Y)
CN\ ¥ 00
¥
NC
o)
29. | @
A/-\®—MgBI‘ R O Mg+Br
:0 z ¢ H,0"
R—\/OH
30.|(®

3-methyl pent-1-en -4 -yne
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31. | @

Y
=0 +
|
a

:
:

32.|®

CHZNHZ

(Benzylamine)

33.10

Due to ‘d’ - orbital resonance ‘A’ is more acidic than ‘B’ ; ‘F’ has no vacant ‘d’ orbital while ‘Cl’
has vacant d-oirbital.

34.|®@

MP. A>B>C

MP : A =256k

B =249k
C=323k
35.|(D
CH;Br+ AgF—— > CH,F + AgBr  Swarts reaction ?
36.|®
BE:A>B>C>D ; D M: B>A>C>D
Example : CH,F CH,CI CH,Br CH,I
B. E. (KJ/ mole) 452 351 293 234
D. M. (Debye) 1.847 1.860 1.83 1.636
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37.

@
5.8 x 10 '’ m.
A v =0.02 xvelocity = 0.02 x 5 x 10° = 10° m.
h
>
Ax X Ap S

Ax.mAp :%

h 6.6x107* J-s.
Ax= = 5 -31
4rm XAV 45%314x10° x9.1x10 3 kg
=58x10"m
38.|(®

NaOH + H,PO, - N,HPO, + H,0
only one hydrogen is only displaced
So, n factor of H,PO, =1

. Equwt of H,PO, = MW of 13704 _98_

98
1 1

M. W of H,PO,
=3+31+64
=98

39.

@)
There is negative deviation from Raoult’s Law.
PT =P° X, + P’ X,

1 2
=150 X =+240X—
3 3

=50+ 160 =210 torr.
 Prp <P

calculated

Thus, there is a negative deviation from Raoult’s Law.

40.

@

[Cr(SCN), (NH3)4]2+

Ma,b, complex exhibit cis and trans isomerism. SCN® is ambidentate ligand. So, it exhibit
linkage isomerism.

41.

®

[V(H,0)]™
V = 23 (At. No.)
E. C: of V,, = (Av] 4s’3d’
V* ion = [Ar] 3d°
=Alal [ ]|
n = 2 = no. of unpaired electron.
. Magnettic Moment, ;=,/n(n+2) B.M
= /2(2+2) B.M
=2.83 B. M.
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42.

@
Hg S ; HgS soluble only in aquaregia.

43.

®

SO,* ion only

Na,S0, + H,SO, —» Na,S0, + H,0 + SO,}

Ca(OH), + SO, —— CaSO, ¥ + H,0
(White turbidity)

CaSO0, Y + SO, + H,0 —» Ca (HSO,),
(Soluble)

44,

®

Cu™ + 2¢° —> Cu
2H,0 — 0O, + 4H" + 4€°
Eq. of H' formed = Eq. of Cu® lost

ixt ~96.5%10

= 96500~ 96500 01
o [HY] = %:10‘2
. pH = -log,[H+) = -log,,10% = +2.
45.1 (2
Ky
X 50 ;
(kl +ky )
K
: B(g)+C(g)
A (s)
K,
B(g)+E(g)
. . kl
Fraction of B = Fraction of C=
k; +k,
. . k2
Fraction of D = Fraction of E=
k; +k,

Total gaseous phase = (B + C) + (D + E)

_ 2k 2k
Tk tky) (kg tky)

=2.

k, , 100 _ 50k,

© Mol%ofB= ——L =
(k,+k,) " 2 (k,+k,)
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SECTION B

Section B consists of 5 questions of 4 marks each.

46. | 5;

E.. = E opou + Egp—, calomel

un —

° 0.059 2 °
= (E OPQH —TIOgI:H+:| )+E RPCal

- 0.124 = -0.699 + 0.059 log,,(H") + 0.280
= +0.124 = 0.419 - 0.059 pH

=pH=5.
47. | 6;
k.. +pk

he isoelectric point of amino acid = %
_ 2.3+9.7
Ny 2
_12.0
)
=6

48. | 3;

[H+] = ca = 0.1 x 0.01 =10
. pH = - log,,[H']
or pH = - log,,10°

=+ 3.

49, | 6;
qy=0.2 x 6 x 15 =18 cal.

. 0.2 mole requires 18 cal

1 mole will require = é—z =90 Cal

1 mole of 15°C rise requires 90 cal

%_

1 mole of 15°C rise require 5 6

Cv =6 Cal.

50.|8;
Total no. of geometrical no.s = 2" =2° =8

n =no. of ¢ = ¢ = 3, when both end different atom or group.
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MATHEMATICS

Section A consists of 20 questions of 4 mark each.

51.

X—-y+2

V) +(-1)?

S X+yP+2xy-4x+4y+4=0

X2+y =

52.| @

92 (92 (3
Circle: (x+§) +(y—§) =($j = x> +y?+9x-9y+36=0

AB:x-y+6=0 AY
AC:7x+y+42=0 O 575 L 0.6)
‘ 6a+42‘ ) ‘ 2016 L9 o\ B
5v2 V2 2 =
I(—g g) radius = 3 A' o)
2’2 J2 (-6,0) v=-x

53.|®
oo [80_1
90 3
54.| @
fx) =1V xeR

g(fx)) =g(1) <0
> K*-11K+24<0
> 3<K<8 = K=4,56,7
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55. | @
6!
212121
56. | (D
logX l
Let, I = lim x* = logi = lim xlog¥ = lim —¢ =% =0
x—0 x—0" x—0" 1 1
X X2
SLI=et=1
x xlogg _
Let P= lim x®* Y 5 log? = lim (x*-1)log¥ = lim eil.x(logéf)2
x—0" x—0" x—0 xlogx
wP=1
q= lim (x* 1) = lim (x'-1) = 0
x—0" x— 0"
=-1 Lo p-q=2
57. | @
4 3 6!
3 alike, 3 distinct —> C; X~ C3 e 480
1
2 alike, 2dlike, 2distinct — 4Cy %% C, xz?—'z' =1080
Total = 1080 + 480 = 1560.
58.| @
adj (AB) =adjB.adj A
adj (A") = (adj A)"
adj (Q'BP') =adj (P').adjB.adj(Q")
=|P[.PA|Q].Q
=PAQ (. |P|=|Q|=1)
59.| @
cos'(2x?-1)=2r-2cos'x (" x<0)
cost (2x2-1) - 2sin"'x = 27 - 2 cos”'x - 2 sin"'x
=27 - 2(cos™'x + sin"'x)
=2r-21
2
=n
60. | D
2 _ 2 20 .2 2_
Iz'[(l—inloge 1 x+x2 dxz_l.(l ;i )log(x2 X+1)dx, (putle)
1 X 1+x+x 1 X (x“+x+1) t
2 2
(1) - (2)
M+@2)>2=0=>1=0
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61.|®
z

/ 1

Z3+aZZ+bZ+c:0—>Z2

Y

3

Z,+7,+7,=-a

7.7,+7,2,+7Z =b

Z,.7,. 7,=-c

|=al| = |2y +Zo+Z3| < |Zy|+|Z | +|Z3]| = 3 = |a] = 3

|b| = 2129+ 2973 +7Z37, | < |Z1Zy | +|Z3Z3|+|Z3Z,| = 3 = |b| < 3
|=c| = 1Z1ZyZ3| = |c| = 1

|3—4i + a| < |3-4i|+a=5+]a|]<5+3=38

62.| D
A= xeR:XT_1>1} I, (x? —4x+4) > 0
1oy X2 —4x+4 > 1
X
- % <0 = (x-3)(x-1) > 0
=x<0 ..(1) = (x £ 1Du(x = 3) (2)
WNE) = (-,0)
63.| @

1= [x* (1) ax = A0+ +B1+x%) P +C

Putx®=t
Izljt(1+t)§dt
3
~Lnp —La4c
8 5

Azl po-l
8 5

64.| @

21 21

Zaj :693:—(31 +821) = ] +321 =66

i1 2 (1)
693

ay =AM=—:-=33 .. (2)

a2 + 320 = 83 + alg + ...+ alo + 812
10

ZaZi +1= 5(&1 +a21)+a11 =363
i=0
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65.| @

. COsSX
A=

o (x+2)?

smt
(t + 2)

_ ”j-z sin2x

= (X+1)dx put 2x=t = B= J
0

3 d 1x(—sint)dt .
_[m(co )L ‘([7(“&)2 (using IBP)
1 1

B=—+—-A
n+2 2

66. | (@
X+3y+1=0 .. L

Kx+2y-2=0 .. L
2x-y+3=0 .. L

2
L, |IL, = K=3

IfL,||L, = K=-4

IfL, L, L, are concurrent then K 2 -2|=0=K= —g

62} 2 -1 3

. K=R-{-4,-2,%
5’3

67.|®

X = sec?d
y = cotf

sec’f - tan’6 =1

= x—%:l
y

=Y =13 . (1)

a 1
dxlp ) 2 . (2

1
Tangent at (2, 1) : y=—§x+2 )
1
MNEB) = x=2,y=1; x=5y=—7

Now P=(2,1) given .. Q=(5, ——)

35

L PQ=")
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68. | @
Let V=(cxd)x(axb)+(axc)x(dxb)—(bxc)x(axd)
=-{cdbla+[cdalb+[aebld-[aed]b ~[bedlat(beald (- [aByI=[Byal=[ya )

=-2[bcd]a

=Aa where A=-2[bcd] ascalar

V] a
69. | (D
PU(PUQ)
=Pn(PNQ)
=(PNQ)NP
~(PA~Q)~P
70.| @
dy, e ((dy_
S e =)
= e_Xy(xdy+de)=w
X
—Xy (gl ¥
= Je d(xy) Jd(x)
—xy
= & Vi = YieWa¢
-1 x X
SECTION B
Section B consists of 5 questions of 4 marks each.
71.|(4)
2 2
r=2f| =X lax—2x-2 -k
0 x>+4 4 3
AY
x? =4y
(0,2)
(—2,1) (211)
O j 8 > X
Y x2+4
o 2|
[K]—[Zﬂ 3}—4
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72.1(8)
(A+1P*+(A-1P-6A=B

= B=2A3

= B=2I

= |B|=2°=8 o ]1]1=1)

73.|(788)
Red Box Green Box
5R 1R8G — Favourable
4R1G 2R7G
3R2G 3R6G
2R3G 4R5G
1R4G 5R4G - favourable
5G 6R3G
e 6cs+5¢ %8¢, _213 p.
g, 2001 q
q-p=788
74. | (6)
X% +1

2
|:Xp+1:|=0VXE[—2,2]:>OS <1:>g<1:>p>5

least value of P is 6.

75.1(3)

9
( x+1 _ x—1 + x—1 j
BB kY2 (32 (12

=(x1/3 +1—(x_1/2 +1)+x_1/2)9

So, highest power of x is 3
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