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ANSWERS
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1. (B) 19.°:(A) 37. (C)
2. (D) 20. (C) 38. (C)
3. (B) 21. (B) 39. (C)
4. (D) 22. (C) 40. (B)
5. (A) 23. (D) 41. (C)
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11. (A, B) 29. (A, B,C) 47. (B,C)
12. (B, D) 30. (A D) 48. (A, B)
13. (12.00) 31. (78.00) 49. (04.00)
14. (27.00) 32. (02.00) 50. (16.00)
15. (90.00) 33. (25.00) 51. (1023.00)
16. (24.00) 34. (17.00) 52. (72.00)
17. (00.00) 35. (12.00) 53. (04.00)
18. (01.00) 36. (24.00) 54. (02.00)
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A

CODE

1':(l—vt):%

Fundamental frequency f; = %

af €
dt  4(1 - wt)

4. Answer (D)

4 3
o« —na’r
o 3"

¢oca3r

U X
= [dU=-[(-8x+2x%)dx
0 0

2
X4
U, =4x® -~ PE = f(x
2
X4
4x> -2 =35 = 8x*-x*

fx2=t = 8t-£=7
= £-8t+7=0
= (t=-7)(t-1)=0
= t=1,7 => x*=1,7

BByus
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MOCK TEST -3
for JEE (Advanced) - 2022
Paper - 1
ANSWERS & SOLUTIONS
PART -1 : PHYSICS o _4
o 3
1. Answer (B)
4
7 —
3™
5.  Answer (A)
F 3 1
2ut = (n = a) A
H 2
. o’ 2m=&
Object at focus = Image at - = beamis incident 2
normally on mirror 6. Answer (B)
= Rays retrace their path = Image is at F. E, = hc
A
2.  Answer (D)
h2
8R1 8C2 E2 = NPT
= A 2M
R+R, Ci+C,
= E =xE,
R1C1+ R1C2 = R1C2 + R2C2
7. Answer (A, B, C)
or RiCi=RC2 F=_8x + 2x3
3.  Answer (B)
_ . au_ 3
At time t, Fro—g = Bxrx

)

=7
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Let us draw the graph of PE(U) as a.

Function of x

X
U, =4x?-=—
2
v
8
3.5
— X (m)
_/—ﬁ 2 1 2 7
> —
No motion No motion

For moton KE>0 = PE<3.5J

Particle cannot perform motion only in the region
from x==7 tox=-1,andx=1to X=+\ﬁ.
Answer (A, D)

L =L
«0O
f [
7‘777774'777777777777777774777777
mR2 2
= ®y =MmvR + ®
2
\m
y=Rm
7‘77777;77777777777777W7WI7W77'
2
= mR 0)0=ZmVR
2
— y_Ro
3

b%:AKE=m—m=—%mR%ﬁ

Angular impulse = Change in angular momentum
Answer (A, B, D)
By first law of thermodynamics,

Q=W+AU
= 2Q=AU ()
= 2nC(Tg-T,)= n%(TB -Ty)
c-FR
4
By equation (i),
1 15 5
Q= EAU = E[E(GPOVO -4R\V, )} = EPOVO

Since AU = -2W, therefore, temperature goes on
increasing from A to B.

10.

11.
12.

Answer (A, C)

Clearly contact angle is

R,
0=n—¢and cosp=—2
T—¢ o s

Now, in spherical container,

Rocosd = h
=1 Rz.& =h
Ri
Answer (A, B)
Answer (B, D)

[ R
+ +++ +

++ ++ +
[

72

Charge stored on capacitor 3 uF = 36 uC
Charge stored on capacitor 6 uF = 72 uC
After connected the plates

-36 +Q _ 72 -Q

3 6

ie,-712+2Q=72-Q

3Q=2x72

Q=48

3

Vs e = 4v
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13. Answer (12.00) 1 _2+ 1 P
L L = oo
feq f2 fM

12
30 f
<0, = fi=60cm
dE
1 v
m:__:_
2 u
u=-2v
E, =|dEcosb
- 111 1
k(sd. v u f 60
=I (G S)cose L
v=90cm
c Idscose 16. Answer (24.00)

i3] P
| 7 1—%
. A%

(400Y2L2pA = T
16 x 104 x 0.36 x 8000 x 105 =T
36 x 16 x 8 = T = 192k (Newton)

480 (
14. Answer (27.00)
Process is polytropic

c-c,-—R_ k=24
m -1
17. Answer (00.00)

R - 3p_ R —~m=2 Let ¢ be acceleration of wedge C.

2 2 m-1 a be acceleration of block A w.r.t. wedge C.
Pv2=C b be acceleration of block B w.r.t. wedge C.
450 x Vo? = P(2Wo)? Applying Newtons law in horizontal direction of
P =10 kPa systemof A+ B+ C.

PV PRV, mc + m(c — acos37°) + m(c + bcos53°) =0 ...(i)
T - T, Applying Newton’s law to block A and B along

the incline gives

10x 2V, 40xV,

T 600

= T=300K=27°C

15. Answer (90.00)

Pl i N ...

18.

In case of A,

mgsin37° = m(a — ¢ cos37°) .. (i)
In case of B,

mgsin53° = m(b + ¢ cos53°) ...(iii)
Solving (i), (ii), and (iii), we getc =0

a:=0
Answer (01.00)
MyVq + MyVy

my +my

V, = =5.1m/s

51=10-05%x98t=t=1s
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PART - Il : CHEMISTRY

19.

20.

21.
22.

23.

24.

25.
26.
27.

28.

Answer (A)

Sn1 reaction proceeds through the formation of
carbocation intermediate.

Answer (C)
/O_CHz
Et — COOH— Et- COCl — Et - CHO—> Et CH
O—CH,

Answer (B)
Answer (C)

ZM
N, a

d

decc = drcc

2xM;  4xM,

Na (a )3 - Na(ay )3

a) M
a, 2 M,

If a1 = a2 then M1 = 2M2

Ifai= %az then Mz = 4M;

Answer (D)

(i) Ni(CO)=28+2x4=36

(i) [Ag'(NH3)2]Cl =46 +2 x 2 =50
(iif) Ka[Fe'(CN)e] =24 +2 x 6 = 36
(iv) K2[Ni'(CN)s] =26 + 2 x 4 = 34
(v) Ko[PtVClg] =74 +2 x 6 =86

(vi) K3[Cr"(C204)3] = 21 + 2 x 6 = 33
Answer (A)

yz
Order of energy dxz—yz > dXy > dzz > d

Xz

Answer (B)
ESR takes place on more reactive ring.
Answer (A)
Wittig reaction takes place.
Answer (B, C, D)
XeOF3, XeO2F2 and XeOs are the products.
Answer (A, B, C, D)
dG = VdP - SdT

dH = TdS — VdP

29.

30.

Answer (A, B, C)

Since the reaction (i) involves NHs as one of the
products, (P) will be NH4ClI. In reaction (ii), (Q)
will be NH4HCOs. In reaction (iii), (R) will be
NaHCOs and finally in reaction (iv), (S) will be
COs..

NH,Cl+NaOH—2>NH; +NaCl+H,0
(P)

(i)

NH, + CO, +H,0——>NH,HCO,
Q)

(ii)

(Q (R)
2NaHCO; —2 »Na,CO; +H,0 + CO,
(R) (S)

Answer (A, D)

AH -
(P, /P)= = [T;Tﬂ
172

(iv)

X(£) ~>X(g)

AHvap =10.3 -2 = 8.3 kJ
ASvap =20.75J

AH,., 8.3x10°
Boiling point = =
AS 20.75

vap

=400 K

Y() - Y(g)
AHvap = 17.96 — 10.30 = 7.66 kJ/mol

ASvap =20 J/mol K

Ay =383 K

vap

Boiling point =

Y is more volatile than X

For ideal solution PTotal = Px + Py
IDx = P)%Xw PY = P$XY
Xx=05 Xr=0.5

P at27°C
In[ P2 |- AH(T2—Ty
P,/ R TT,

o[ 1)_83x10° 100 _5
Py 8.3 300x400 6
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1 5/6 o 1 36. Answer (24.00)
—=€""=23=>P =-—-=0.435atm
Py 23 Oxidation Number
0 Siderite FeCO 2
For P at 27°C 3
Iron Pyrite FeS:2 2
In(1 / P°) _AHT Ty Haematite Fe203 3
Y R T1T2 .
Malachite CuCO3.Cu(OH)2 2
3 .
In(1/P§’): 7.66x10° x 83 :g Cuprite Cu20 1
8.3x300%383 3 Copper glance Cu2S 1
P;’ _ 1 0.5 atm Sphalerite ZnS 2
2 Calamine ZnCOs 2
P =P9X, +PoXy Zincite ZnO 2
=(0.435%x0.5)+ (0.5 x 0.5
( I+ ) PART - Il : MATHEMATICS
=0.47 atm
31. Answer (78.00) 37. Answer (C)
AT;=iK;m (1 + a) cosd cos(20 — b) = (1 + a cos20) cos(6 — b)

= 2 cosb cos(20 — b) + 2a cosO cos(20 — b)
=2 cos(0—b) + 2a cos20 cos(6 — b)

0.062 =ix1.86 x 0.01

= i=3.33
i-1 233 = cos(30 - b) — cos(6 - b)
o= m :ﬁ =0.776 = 780/0 = a{cos(e + b) — Cos(e _ b)}
32. Answer (02.00) = sin6{sin(20 — b) — a sinb} = 0

Now, sin(20. — b) = a sinb is meaningful only
when |a sinb| < 1.

38. Answer (C)
Let a, B, v be the roots.

d, | dibromo derivatives will be resolved.
33. Answer (25.00)

For pure water, difference between T; and

Tb =100°C

For given solution =105°C a+pB+y=0

SOATf+ATb=105—100=5°C (XB+By+y(x=_p
afy=—-q

AT+ ATo = Kom + Kim

= 2 of them are positive and one is negative
5°C = m(Ko + Ky)

and negative root is numerically greater than the

_ 5 = 2.11 mollkg other two positive roots.
0.512+1.86 Lety <0 < o < B, where |a| < |B| < |v]
Massin5009=%=126.59 = q-pa<0

And 3q — 2po. = —3afy + 20(ap + By + ya)

34. Answer (17.00) =—aB-y)y—-a)=0

Statement (iii) and (vii) are incorrect because 3
half life of zero order reaction is dependent on = ae€ (% %}
concentration.

39. Answer (C)

fix) = f(x) x f"(x) is satisfied by only the
polynomial of degree 4.

35. Answer (12.00)
A =PCls, B = AgCl

C = SnCh Since f(x) = 0 satisfies x = 1, 2, 3 only. It is clear
t=1,y=4,z=3 one of the root is twice repeated.
ty.z=12 = F(1)F(2)F(3)=0
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40. Answer (B)
2
,:j(+w_jdx
1 1Y
T+——=+—
()
1

Put 1+i+—:t;

Ix o ox

1 at 2
dx=dt=-2 =—+cC
LX\/— x? } I t

X .
X +/x +1
41. Answer (C)
233y dy + (1 - y?)(x?y2 + y2 = 1)dx =0

= I=

2y dy, y* 1_1

(1_y2)2 dx 1_y2 X X3
2
Put1y > =Uu
-y
o % dy_du
(1-—y?y dx dx
du u 1
= —+—=—
dx x x°

uex=[—dx+c = X%y = (cx—D(1=y?)
X

42. Answer (C)

2 yz
Let —2+—2:’I, an > b, be the ellipse with
n n

eccentricity = e,

= bZ=a’(1-¢e?) (i)
According to question b, = by -1 ... (i)
And an-1 = anen ... (iii)

Again for ellipse Ep -1,
a2, =b2,(1-e2,) .(iv)
Solving, we have
ane; =a;(1-e;)(1-e74)
= e =(1-e2)1-¢e2,) (V)
Eccentricity e, is independent of
n=ey=€e-1=

=e
V5 -1
2

= e?=(1-e?P’=e=

43. Answer (A, B, C, D)

f(x)-5
f(x)—

f(x) x f(x + 1) — 3f(x + 1) = f{x) -

f(x+1)=

3f(x+1)-5

0=

Replacing x by (x — 1), we have

3f(x)-5

flx=1 =5

...(ii)

Using (i), we have

f(x+1)-

f(x+2):f(x+1)—3

f(x)-5
_f(x)-3
f(x)-5
f(x)-3

2f(x)-5
_f(x)—2 ...(iii)

Using (i), we get

3f(x-1)-5
f(x—1)-1

3(3f(x)—5j_
U (0 -1

T B(0-5_,
f(x)—1

f(x-2)=

_ 2f(x)-5 .
= %f(x)—Z ..(iv)

Using (iii) and (iv), we have
fix +2)=1f(x-2)
= fix+4)=1(x)
= f(x) is periodic with period 4.
44. Answer (A, B, D)

For some a € (0, 1),

Also, F(a) = (f(a))’ +(f'(a))? <1+4=5.

Similarly, F(B)<5 for some Be(-10). As
F(0)=6, so there must be a point of local

maxima for F(x) in (-1, 1) and at the point of
maxima, F(c) > 6, F'(c) =0 and F"(c) < 0.

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005, Phone : 011-47623456 [7]
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45. Answer (B, C)

(B) a(x) f(x)>0
dx

L €I xpiey s 0 (-

e*>0)
dx

= :—X(e’xf(x)) >0

= e7f(x) is an increasing function.
(C) e*f(x)>e'f(1)=0
= e*f(x)>0=f(x)>0forall x>1
46. Answer (A, C)
o0
[(F(x))*dx
0

1 1
Now, f2(1)=J'f2(1) dax > Ifz(x)dx as f(x) is
0 0
increasing in [0, 1].
1 1
= [P dx>[(x) dx
0 0
= I>1
47. Answer (B, C)

Since, 2A = bc sinA = ca sinB = ab sinC

= Given expression

= Z\/azbz —(absinC)? = > abcosC

ab cosC + bc cosA + ca cosB

a?+b%+c?
2
48. Answer (A, B)

c b
2,2,|=|—| and |z, + Z,|=|-—| =1
|12| ‘a |1 2| ‘a‘

S0, (z1+2,)0(Z1+2,)=1 = 2+Zz, +21Z, =1

2
z, Z Z+Zz
= 2+_2+_1:1:>M:1
Zy Z 212y
b?> ¢
> === b? = ac
a’ a

Now, z2 = z1€® = |z1 + z2| = |z4||1 + €°| = 1

0 06 .. 0
= 2 C0S—|cOS— +iSin—
2 2 2

49.

50.

51.

52.

|z1+zz|=2003§=1 = QZE = e:ﬁ
2 2 3 3

i0 .0

Now, PQ=|z, —z|=]|z]le —1|:2$|n§

We know, 6= %

PQ=|z,-2|=+3
Answer (04.00)

Let logg(cosx) =t
sin'(|t2 —1]) + cos '(|3t2 — 7)) :%
Possible only if |t? —1|=|3t? - 7| <1

Possible {=*v2

= Iogs(cosx):iﬁ — cosx=6"2 or 672

= COSX =

=a
If x € [0, 4x], total 4 possible solutions.
Answer (16.00)

Let [X|=PQ=14*—3/

IY|=PR - [3x+4y|
5

= Given equationis [|X]] +[|Y]]=3
Symmetric about X-axis and Y-axis.
ForX,Y>0

= Area =4 sq. units

= Total area enclosed =4 x 4 = 16 sq. units.
Answer (1023.00)

(AB) - (AB) = A(BA)B = A’B?

(AB)(AB)(AB) = A2B’AB = A’B?

So, (AB)" = AZ-'B"

So, k=2"0-1=1023

Answer (72.00)

Total 3 digit natural number divisible by 3 = 300

3 digit natural number in which digits not
repeated

=3Cyx2x2+3C3x 3! x3+3C13C1x2x2!
+3C13C13C131=228
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53. Answer (04.00)

my

mp

For the maximum value of slope in an extreme
case that line should be the tangent to the
semicircle with positive slope.

Tangent through (-6, -2)
y+2=m(x+6)
y=mx+ (6m-2)

For tangent (6m — 2)? = 26m? + 25
11m? -24m-21=0

o 12++/375

11
e|:2,

12+\/375J

11

0

12++/375

So,a=2b=
11

[a+b]=4
54. Answer (02.00)

and |a|=—|p| cos6

Also, y-a=0= a is perpendicular to y
+B)

=la+pl-17]

d:(& Xy
ol

= B2 (1- cos? 6)

= [y|=cot®

= Wlmax = \/5
4 Wlmin =1
So, AM. of [f. and [il%, =2
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Time : 3 hrs MOCK TEST - 3 MM : 198
for JEE (Advanced) - 2022
Paper - 2
ANSWERS
PHYSICS CHEMISTRY MATHEMATICS
1. (1) 19.7:(9) 37. (5)
2. (2 20. (9) 38. (0)
3. (5 21. (8) 39. (2)
4. (3) 22. (2) 40. (1)
5 (1) 23..(8) 41. (6)
6. (2 24. (4) 42. (3)
7. (AB,C) 25. (A, C) 43. (A B,C,D)
8. (B, C) 26. (B) 44. (A, B,C,D)
9. (A/B,C,D) 27. (A,B, C,D) 45. (A, B, D)
10. (A, D) 28. (A, B) 46. (A, D)
11. (B, C,D) 29. (A B) 47. (A, C)
12. (A, C,D) 30. (B) 48. (A, B,D)
13. (06.00) 31. (70.00) 49. (469.00)
14. (04.00) 32. (02.00) 50. (10.00)
15. (28.00) 33. (10.00) 51. (07.00)
16. (02.35) 34. (80.00) 52. (2250.00)
17.(30.00) 35. (10.00) 53. (02.00)
18. (04.00) 36. (24.00) 54. (21.00)
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MOCK TEST -3
for JEE (Advanced) - 2022
Paper - 2

ANSWERS & SOLUTIONS

PART -1: PHYSICS

1. Answer (1)

X 45— x
¥
hy, x hy, = h
4ht = hg
b, 1
= — =
hy 2
-1 (45-x)
2 —x
= x=90-2x
x=30cm
1 1 1
_t — = —
30 15 f

= f=10cm
2. Answer (2)

e
/
H
S0
:\‘:
/
/450. a
/ {
/ H
s H
s H

>
o

B= 2x{:—°;+:—°;sin45°}
Y Y

= | Mol 1
B—{E(1+$Hx2
_ 2uyi (2 +1)
° el 2 )

B_2uof(*/§+1)(\/§_1)_ 2ol
" 4na \/E(\/E_1) _4na.(2—\/§)

X=2

Answer (5)
The plate is free to rotate about vertical axis yy’
y
y [
%
u
m
m
, y
Y

Let V, Vem and o be the velocity of particle,
velocity of centre of mass of plate and angular
velocity of plate just after collision.

From conservation of angular momentum
about vertical axis passing through O is
a a ma? .
mu—=mv—+——ao (i)
2 2 3
Since the collision is elastic, the equation of
coefficient of restitution is

e:W:1 .. (i)
But Vem = 37‘” ...

Solving equation (i), (ii) and (iii) we get
®= 12u 5 rad/s
7 a
Answer (3)
The concrete and iron section are subjected to
the same strain. If 6. and o; denote compressive
stress, Ac and A; cross-sectional area and Y; and

. G C;
Y: Young’s modulus respectively, 70 = Y—’

i A

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005, Phone : 011-47623456 [11]
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Let x fraction of load P be shared be concrete

xP  P-xP
Acyc yiAi
X = ACYC
Aiyi+AcYc
A Y. 3A
Given A =—L Yy =—L A =—1
I T
—3AT><Y
x=—— 4 3
A 3A
Taoy, iy,

Load on concrete = % x1300 N = 3x10°N

5.  Answer (1)

Let the mass of rod is m and acceleration is 2a
downward. If T is tension in string 2, then.

For ball, 2T -1.8 mg = 1.8 mg
Forrod, mg— T =m (2a)
a=929_9
58 29

The relative acceleration of ball to rod is 3a, the
time required to cross rod is

T = /ﬂz,[ﬂz1.4s
Gre| 3a

6. Answer (2)

Ah :§+R(1—cose)

1wz = M9R (1, 4)(1-cose)
2 4
2
MY _ M9 (5_4cos0)
R 2
Ny
mg sind
ma cosf
mv?
mgcosf—N = =

mgcos0 = %(5—40059)

cosezé
6

10.

Answer (A, B, C)

= v=0atx=24m, v(atx=06)
=,/2x(24-6)=6 m/s
Answer (B, C)

Yo=—(1,~1,)=6.67m

Axo = tH(pu2 — 1) = %><10’6

Ab=n=1lh=0
Answer (A, B, C, D)

Since pulley rotates cw, T1 > T2

o1 R

K =—xlo=—x

=1.5v?
P 2 2 2(02

Koiock = % x 4 x v2 = 22

acm 4

= 7g+4g + 69 — Fhinge = 17acm > 0
= Fhinge <17 g

Answer (A, D)

B= poN/
2R
i = nnr?l

Torque initially
= 1= ﬁxé

uNI wonr?nN - 2
2R 2R

= t=nnr?l-
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Work done AW = |change in PE]|
= AW= i B\initiany\ —H- é\finauy\
2 2
— A= Mo nN-|
2R
11. Answer (B, C, D)
1 A 4
F———— W
10 40 |f
2 H1
D UL “ B
i—1
mul—»-—-—“—ww—
5Q g5 I 2 20
—-5i+5-2-2/-4h+4-1-5h=0
= 6=7i+5h ...(i)
and—-5i+5-2-2i-2j+ 21 =0
= 3=9i-2h -.(i)

From eq. (i) and (ii).
7i+ 5l =18 — 4l

_ 1,

= h=—j

9
Andi=Z and 1 = 33
59 59

Current through 2 Q is % from D to B.

Ve=-5i+5= 5(1—£j @volt
59 59
V=2 +2i= (1+le=£
59 59

12  Answer (A, C, D)
(A) Due to induction charge on outer surface is
Q+gq
(C) Charge flows till potential of A and B will be
same
(D) All charge will be on the outer surface of A

13. Answer (06.00)

v —15 10

1.1 1 _3-2
v 10 15 30
v =30 cm

v 30
m:U:E:_Z
AB=6cm

14. Answer (04.00)

Rsec6 R
V' =vsec’
15. Answer (28.00)
Am = 0.026 amu
AE =0.026 x 931 x 1.6 x 10-3J
=3.87 x 10-12J

10% }(.3.87 x 1072
t= S
3 10"

=1.29x 108 s
16.  Answer (02.35)

Since magnetic field lines are in cylindrical form
have flux through ABCD will be same as flux
through PQRS.

Ya
Q R
» X
» |
r X . dx
r
P S
Z e
= T
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do =2l p oy
2nx

o= [do

/
= _HO £ In r_2
2n I’1

r, =((SINT4)2 + (¢ + ¢ coST4)Y?

=/ 2(1+lj
25

:MO_M|n§
2n 5

_Hll e
27

_(B)A0)VE 47 21’ 04745

I T

_ 235l
T

17. Answer (30.00)
Apply Kirchhoff’s law,
R =3CE
=3x2x5
=30 uC
18. Answer (04.00)

v=2ms

2B

(&)

mu
Z =2R, R=|—
m (aB)

PART - Il : CHEMISTRY

19. Answer (9)
Concentration of drop

Mole

= ———~ %1000
Volume in mL

~3x10°°
~0.05

%1000 = 0.06 mol L™

conc. change

Rate of disappearance = -
time

0.06
time

20. Answer (9)

We know that the isotonic solutions have the
same molar concentration (i.e. moles/L)

1x107 =

Let the molecular weight of A be M.

Mole of A = 172
M
Molar conc. of A (mole/litre) = 172 x 1000
M 100
172

M

Molar conc. of sucrose = ﬂ x @ =0.1

342 100

17.2
M

21. Answer (8)

0.1; M=172

pv = YRT
m
(766-16) 27.96 _0.1015

= x0.0821x 288 ;
760 1000 m

m = 86.797 = 87

%C=12,0609 00_41.37%

44" 0.4020
%H = 2 22080 400 _ 5.749%

18 0.4020
o o 14NV _ 14x05x233 o oo

w 1.01

%s =2 02772 404 _ 36.854%

~ 233 0.1033
Number of (C) atoms
% Mw 4137 87
= 2 =202 23
100 Aw 100 12
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22.

23.

24.

25.

26.

Number of (H) atoms

% MW 5749 87 _
100 Aw 100 1

Number of (N) atoms

% Mw _16.07 07 87 _
100 Aw 100 14
Molecular formula = CsHsNS = Empirical formula
Answer (2)
Mer and Fac
Answer (8)
CHy —CH = CH - CH, —012 2 .;8:4/2/1
CH; —CH =CH-CHO
Answer (4)
Let the moles of CO(g) = x and CO2(g) =y moles

Total number of moles of CO(g)and COz(g) =x +y
Initially, for n mole, ideal gas equation

PV =nRT

1xV=(x+y)Rx300 ...(0)
According to the question

Moles of Oz(g) =x +y
Now, 2C0O(g) + O2(g) — 2C0O2(g)

Total number of moles after the completion of
the reaction

= remaining moles of O2(g) + moles of CO2(g)

already present and produced
X 3x
= (X+Yy)-—+y+x = —+2
(x+y)=2+y N

Now, PV = nRT
270 x V= (3—zx+yj x R x 450 ...(ii)
Solving equation (i) and (ii),
y = 1.5x
% of CO in the original mixture

=X 4100 = —% 1 4100 =40%
X+Yy x+1.5x 2.5

Answer (A, C)
It is the part of Victor meyer’s test for 1° alcohol.

Answer (B)

R_ﬁ_CI'FHzm)RCHO

Pd/BaSO,
—_—

R-C=C-R+H, Cis-alkene

27.

28.

29.

30.

31.

Answer (A, B, C, D)

Fact based.

Answer (A, B)

(A), (B) Correct statements.

(C) Graphite, sp? hybridisation bond length
1.42 A, diamond sp® hybridisation bond
length 1.54 A

(D) Diamond, more dense (3.51 g/ml) than
graphite (2.25 g/ml)

Answer (A, B)

(A) Two hydroxyl groups lie in different planes
(have open book like structure)

(B) It turns blue litmus red because of acidic

character which is then bleached by
bleaching action of H20:.
Answer (B)
E - ~ 0.059 [Anode]
cell cell n [Cathode]
+
(A) Ecell = E° — 0'059Iog[ Agf”"de ]
n Agcathode
-0.059 10°
Ecel = lo { }——0 059 x (-6)
1 910 103
=0.354V
12
Een = 0.8~ 2 259 09{10 ] 0.8 +0.059(10)
=139V
(C) Eer =0
o =0-220g( 107 0,177
18
(D) Ego = —0.34—0'059 Iog(10 j 0.132V
Answer (70.00)
NaOH present in the solution
2

= Ex1000 = 50 millimoles = 50 milli eq.

Na,CO, present in the solution

ﬂ x1000 = 18.8 millimoles = 2 x 18.8 milli eq.

106

In presence of phenolphthalein at the end point
NaOH is completely neutralized but Na,CO; is

half neutralized (up to NaHCO,)
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32.

33.

34.

35.

Milli eq. of NaOH used for neutralized = 50
Milli eq. of Na,CO5 neutralized = 19.8

Milli eq. of HCI used for neutralization
=50+19.8=69.8

69.8 milli eq. of HCI will be present in 69.8 ml of
1 N HCI solution

Answer (02.00)

meq of KMnO4 = meq of oxalate

Answer (10.00)

n=ixCxRxT

T=300K, R=0.082

i=2

_ 4.92

0.082x300x2

_ Mol of salt
Volume

0.1

Molar mass of salt =18 g
- 1x18
6x10% xa®
ad =+ =10%*cm?®
6x10°° x30
a=10%cm
a=0.1nm

Answer (80.00)

Iogi =log k+1log P
m n

1
X _100(4)2 = 200
m

Xx=200%x2=M
— M=400g

= M=80
5

Answer (10.00)
A =PCls, B = S2Clz, C =802

P, +8SOCl, — > 4PCl,+4S0,+2S,Cl,
(A) (9] (8)

36. Answer (24.00)

Velocity at which fraction of molecule

maximum called most probable velocity.

Vinp = ,/% =300

(2)(8.:314)(T) <1000 _ 51 a5
)
_ 300x90x500
2x8.314x1000
(2L 0o - 272500
2x8.314 2R

KE. = (%)(n)RT

_ (EJ(EJ(R) 27 x300
2)\.90 2x8.314

=3 x 27 x 300

=81 x 300

= 24300 joule

=24.300 kJ

And hence answer will be 24.

is

PART —lll : MATHEMATICS

37. Answer (5)
f(x)

We have,

10
1+3(3""°C, +r-"°C,)
r=1

10 10
=1+Y.3"-1%C, +10).°C, ,

r=1 r=1
=1+410-1+10-2°
= 410 + 5,210

= 210 (45 + 5)
=210 (o - 45 + B)

So,a=1andpB=5

Now, (1) <0 and f(5) <0
So,f(1)<0=-k?<0= k=0
andf(5)<0=>16-k*<0=k?*-16>0
= ke (—wn —4)u (4, ©)

Hence, smallest positive integral value of k = 5.
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38. Answer (0)

Y
2X +2xy +3y =1
B
3x+ 6y =k
0 X
We have,
X+ .
3x+6y _ 4 (i)
k

2x2+ 2xy + 3y2—1 =0 ...(ii)

Now, homogenising (ii) with the help of (i), we
get

2
= 2x2+2xy + 3y — [@] =0

= Kk%(2x2+ 3x + 3y?)— (3x + 6y)2=0
Now, coefficient of x2 + coefficient of y2 =0
= (2k*-9)+ (3k*-36)=0
= 5k2=45
= k=9
= k=3or-3

39. Answer (2)
F, +2r, = (pa+qb+c )+ 2(a+ pb+qc)
F,+25, =(p+2)a+(q+2p)b+(1+2q)c
27+, =(2p+1)a+(2q + p)b+(2+q)C

p+2 q+2p 1+2q
2p+1 2g+p 2+q

_p+q+2p+2q+3 1
p+qg+2p+2q9+3

= p=1andg=1
40. Answer (1)

We have,
(@xb)x é)-((B xé)XB)
= ((é-é)E —(B-é)é)-((E-E)é —(5-5)5)
-(a°b*)ab-a"b*(ab)

- (5) &5 +(a-b)

:_[(5-5)52 b? —(5-5)3}
_ _(5-5)[52 b2 _(5-5)1
——(@b)|axb[
41. Answer (6)
We have,
Sn=(1+2Tn)(1-=Tn) ...(I)
Putting n = 1, in equation (i), we get
S1=(1+2T1)(1-T1)=T4
1
V2

Now, putting n = 2 in equation (i), we get
S2=(1+2T2)(1-T2)

= 1+T,-2T2=T, = T,=— (AsT,>0)

e T Ty = 14Ty =2TF = 2T —1-—=

V2
ot Vi-JE_Na-B
2.2 4 4
So,a=4andb=2

Hence,(a+ b)=4+2=6
42. Answer (3)

Given)

Let the equation of required straight line be
y=mx+c.

5 |-2+2m-c|
2 V1+m?
For APCM,

E =tan2a
PM

=

(D)

= PM=5 cot2a ... (i)
For APQM,

g = PM sin (90 — o)

5 5cos2a
—=— cosa
2 sin2a
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43.

44,

On solving, we get

o = 30°
Equation of tangent at P(-2, -2) is
3x+4y+14=0
tan 60° = m+3/4
1-3m/4
L Zom34 o 43-3
1-3m/4 4+343

Now, on substituting value of m in equation (i),
we get

o_Mr2y3
4+343

But ¢ should be (—ve).

So, equation of line

}/:(4\/5—3))(+ 394243
44343 44343

ie., (43 -3)x — (4 +3/3)y —(39-2/3)=0
Hence, a=3,b=4and c =39

~39+23
4+33

=3
a’+b

Answer (A, B, C, D)

a,b=ar,c=ar?arein G.P., where r# +1

Hence,

atb+c=bx = 1+r+r2=rx ..(i)

= rP+(1-x)r+1=0

A20 = (1-x2-420

(x—=1)2-2220, (x=3)(x+1)20

X € (—o, =11 U [3, »)

If x=-1,thenr=-1 = x=-1 (rejected)

and x=3,thenr=1 = x= 3 (rejected)
X € (— o, =1) U (3, )

Answer (A, B, C, D)

A\mBmC

A

C

P((Amé)/é):m;(—g@:

P(A)-P(AnB)-P(ANC)+P(AnBNC)

PO .. (i)

45.

(MM), (TT), (AA), H, E, I, C, S
A:[MM| T, T,A A HELCS

=P(B)=P(C) = (A)is correct

AnB:[MM|[TT| A,AME,LC,S

9!
2 _2

PANB) -— =25
2121 2!

=P(AnC)=P(BNnC) = (B)is correct

AnBAC:[MM| [TT][AAl H E I C S

P(AmBmC):%:%:(C)iscorrect
212!12]
From (i),
2.2 2, 4
P((AmE)/C)—H 55 525 495
BT

:E = (D) is correct
405

Answer (A, B, D)

We have,
2h=t2+2  ..(3)
2k=t ..(ii)
2h=4Kk?+2

y (22_1f —aty) Q)

(t) w®hk)

R(aty , 2aty)

Here,a=1,tt=2, 1+t +t3=0

22 =x-1
y2 = % (x=1) (Parabola)

Now interpret.
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46. Answer (A, D)
Equation of chord joining (cﬁ, EJ and (ctz, %} is
x+thty=(t+t)c ()
(i) is parallel to y = x
= tt=-1

Now, equation of circle will be

(X—ot)(x—cty)+| y —— ||y~ |=0
t ty
= X+y?—cx(th+k)+yc(th +t2)—2c?=0
...(ii)
Equation (ii) is of the form S+ AL = 0, where S'is
x2+y2-2c2=0andLisx—-y=0

= X+y2-2c?-c(ti+ t)(x—y)=0

Solving S and L, we get (c, ¢) and (=¢, —)
(ii) will always pass through (c, ¢) and (—¢, —)
47. Answer (A, C)
LH.L atx=0,

lim g(f(x))= lim g[ % j
x—0" x—0" " \tanx

=t

Let

tan x

lim g(f(x))= lim g(t)= lim (t+4)=5
x—0" t—>1 t—>1

R.H.L.atx=0,
lim g(f(x))= lim Q(Mj
x—>0" x—>0" X

(2xy  (2x)
2x 42—l
As. In(1+ 2x) _ 2 3

Taking

M:t,weget
X

lim g(f(x))= lim g(t)= lim (t2 -5t +11)
x—0* t—2" t—2"

=4-10+ 11
=5
48. Answer (A, B, D)
X2 x+1 x-2 x x+1 x-2
A=[2x* 3x 3x-3[+[3x-1 3x 3x-3

x2 2x—1 2x—-1| [2x+3 2x-1 2x-1

2x* 3x 3x-3] |2 3 x_2
=2x> 3x 3x-3/+[2 3 3x-3
x> 2x-1 2x-1 |4 0 2x-1

[Ri >R +R;] [C,—>C,-C;5;C, »C, —C5]
2 3 x| (2 3 -2
=0+12 3 3x/+2 3 -3
4 0 2x |4 0 1
2 3 1 2 3 -2
=x2 3 3[+2 3 -3
4 0 2 40 1

which is of the form xA + B, where

2 3 1 2 3 -2
A=|2 3 3 andB=2 3 -3
4 0 2 4 0 1

49. Answer (469.00)
7—1 - a(log3 7)logs 7) _ 27Iog37 _ 33Iog37 =343
T2 — b(log711)(log711) _ 49I09711 — 72Iog711 — 121

T3 - C(|0911 25)(logy4 25)

l0g,, 25 lIog1125
= (+/11)°9125 = 112 =5

Sum=Ti+ T2+ T3=343 + 121 + 5= 469
50. Answer (10.00)

Given, sinA sinB sinC = %;
1
cosA cosB cosC = 5 ;

9
1

tanA tanB tanC = % =6

tanA + tanB + tanC = 6
[As,in AABC, [JtanA = tan A]
Hence the cubic is

x? —6x* +(> tanAtanB)x* -6 =0 ...(i)
Now, ZtanAtanB

sinAsinBcosC +sinBsinCcos A
+sinCsinAcosB

= ...(ii)

cosAcosBcosC

Now, A+ B+ C=n
cos(A+ B+ C)=-1
cos(A + B) cosC - sin(A + B) sinC = —1
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(cosA cosB — sinA sinB) cosC
—sinC (sinA cosB + cosA sinB) = —1

1 + cosA cosB cosC
= sinA sinB cosC + sinB sinC cosA

+ sinC sinA cosB ...(iii)
Substituting in (i), we get
1+cos AcosBcosC

cosAcosBcosC

> tanAtanB =

Hence, the cubic is x3—6x2+ 10x—-6=0

Clearly, the sum of the products of the roots
taken two at a time is 10.

51. Answer (07.00)

(atz,at3)

x=at; y=af

X _2at, Y _3at?
dt dt

dy _3t
dx 2

y—at3:%(x—at2) ()

2k — 2at® = 3th — 3at
att—3th+2k=0

titot, :—% (put t1it2 = —1); hence t; = %

Now, t3 must satisfy the equation (i) which gives
the required locus.

52. Answer (2250.00)
We have,

F(x)+F(x+%j:3 ...(i)
Replace x by x+% in (i), we get

F[x+%j+F(x+1)—3 .. (ii)

From (i) and (ii), we get
F(x) = F(x+ 1)
= F(x) is periodic function.

...(iii)

Now, consider

1500
I= [ F(x)dx
0

1
=1500 [ F(x)dx
0

1
=1500| [ F(x)dx + [ F(x)dx
1

O =N | =

2
[Using property of periodic function]

Put x=y +% in 2" integral, we get

1
2

I =1500| [F(x) dx + J'F(y+%] dy
0

o=

-

2
-1500 j 3dx [Using ()]
0

Hence, | = 1500(3)[;) =750x3 =2250

53. Answer (02.00)
y =1x

1 1
yi=—zandy, =
X

4(x -1)

These curves are touching at x = 2.

1 1 1 1 @
A=fl-—+ dx =—+—In(x—1)
U x5 4(x-1) x 4 5

or (l+lln(a—1)—lj:l
a 4 2 a

or In(@a-1)-2=0 = a=1+¢?

20 1 1
Also, Azj —— dx=1——
X% A(x-1) b

T M np-ny-12420
2 4 b b

or b=1+1/e?

or
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54. Answer (21.00)

Consider y = x + 1 -3
y X

Y 41y

=
dx X2

y=p-3 d—y=0:>x:1or—1
adx

Asx—> 0t y—>wandx—>0,y > -

Lo, ! NN Also,rootsofx+l—3=0:x2—3x+1=0
X

_ 3—J§J XZSix/m:Six/g
2

2 2
1 3+4/5 For two distinct solutions eitherp-3=0=p =3
_-75and B=( J or 1<p-3<5
4<p<8
Hence, p € {3} u (4, 8)
p={3,56,7 = Sum=21

Corporate Office : Aakash Tower, 8, Pusa Road, New Delhi-110005, Phone : 011-47623456 [21]



