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1) ‘ \
Ans: ¢
Exp: Reaction iw
PN
O

I

dienophile

diene

A4
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Exp: Suppose mole

Mole of OH =y

HCOOH + H,C,0OH —2£0 + H,0 + H,C,OH

H,C,0H + H,SO, = CO + CO, +H,0 + H,S0,

y y y

Total gaseous products = x + 2y
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3)

Ans:

Exp:

4)

Ans:

Exp:

=< dITians

Only CO, is absorbed by KOH, y mole

y _1
Hence X+2y 6
X+ 2y =6y
X =4y
x_4
y_l

N

rry out with nitrating mixture, since

The nitration
-NH, gro ich Is'/hot required. So, the amino group is first
protected

ni

p(H,) =(1400 Torr) (0.685)
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=959 Torr=959/760 atm = 1.26 atm
According to Henry's law

"Amount of gas absorbed is directly proportional to pressure."

VvV 1.26atm
Hence' 18mL latm

V =23mL

5)

Ans: c

Exp: H, <

After a peériod of ti lighter, effuse faster and hence, in larger

am 0, ogen must be lesser.

6)
Ans: d
Exp: Weight of CO, =1 g(as absorbed in KOH) Weight of oxygen in oxide

= weight of oxygen in 1 g of
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co,= 2_8 _357

44 11

Weight of metal =3.7 - %=32.7

Equivalent wt, = ot metal wt.of metal g _ 5, 5

wt.of oxygen wt.of oxygen

According to Dulong-Petit’s law: Atomic weig

= ﬁpprox.

atomic weight

Valiancy = . -
equivalent weight

Exact atomic welght ’2

Number of A** ion = %.Zx =§

7)

Ans: d

Exp: Let numb

Number of B*" ion

N | X<
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8)

Ans:

Exp:

=< dITians

A2+_ B3+ . 02—
X X

—. =X

4 2

1 214

Hence, formula of oxide is AB,0O,.

b
®
Given,
; X\'
l. C(s) + 02 —@ZAH — J/mo
I S(s) 2 -2 2 kJ

1l O,(g) ®2S0,(g)

—1108.76 ki/mol

iou alpy of formation in equation Il
A products) — AH (reactants)
—1108.76 = [-393.3 + 2(—293.72)]-[AH{(CS;) + 3x0]

—1108.76 =—-393.3 — 2 x 293.72 — AHf(CS,)
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AH¢(CS;) = 128.02 kJ

9)

Ans: b

Exp: On comparing the equation of k with

k= Ae /T
E./RT = 29000 k/T °
E,=(29000)R  ©® \

=241 kI mol™ \\
Ans: b

Exp: (a) > @ "(aq) +e”

Ecen = EoceII —0.0591 log [H+]

10)

(b)  Ag(s) + Cl(ag) >AgCl(s) + e~

Ecenl = Eoce” —0.0591 |Og 1/[C|_]
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' s +2H + 2¢
HO G

Ecell = Eoce” —0.0591 IOg [H+]

(d)  Ag(s) - Ag+(aq)

EceII = EoceII —0.0591 Iog [Ag+]

11)

Ans: c ‘ %
Exp: Electrolysis of HZS&US ng P N

(at high cusrent densit
At anode: 2HSO, ,Op +2€

At cathode

H"+2e—>

12)
Ans: a

Exp: This is known as Hunsdiecker reaction, silver acetate dissolved in xylene or

Cs, yields a halide with one C atom less.
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13)

Ans:

Exp:

14)

Ans:

Exp:

=< dITians

CH,COOAg + Br, —2—>CH, — Br + AgBr +CO,

Ae=h/meve, 2, =h/myv,
As, o= A, h/meve = h/myv,

or

Malecula ssN, =

; CO=28
Number ules of N,
(V=0.5L, T=27°C, p=700 mm)=n

Number of molecules of N,

(V=1L,T=27°C, p=700 mm) =2n
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Number of molecules of CO

15)

Ans: b

Exp: Equivalent of H,S,05 + Equiva%nt of

cathode)

(V=1L,T=27°C, p=700 mm) =2n

% quivalent of H, (at

ea
|

el
en um

Wt. of H3S,053g—€7. x eq. wt.

mol.wt.

0.45 x

_ 0.45;194 —43.65
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16)
Ans: b

Exp: Benzoic acid, oxalic acid and picric acid are sufficient acidic to evolve CO,

but (b) is comparatively less acidic that's why doesn't evolve CO,.

17)
Ans: ¢ ® %
Exp:
® y\
0O
OH
+ H,NCHRCOOH —_Ez—a?’
OH
O
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0
+ H,
0 NH=CHR—2>
06
o
0 OH
OH
O
NH, + RCHO . N
0

. a O\ \N.°

0
0
NH -H,0
—
OH
0
0
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18)

Ans:

Exp:

19)

Ans:

Exp:

=< dITians

0 0
tautomerisation
0 0
@] O

purple violet complex

NS

u leveling bulb is to assure that pressure within

The

the react essel i me as that in the room.

Statement
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20)

Ans:

Exp:

21)

Ans:

(i)
(ii)
(iii)

Hence, rate law expression can be written as

Order of reaction=1+0+2=3

=< dITians

Suggests order with respect to A is 1.
Suggests order with respect to B is 0.

Suggests order with respect to Cis 2.

r=k [A]' [B]° [C]?
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Exp:

22)

Ans:

Exp:

23)

Ans:

Exp:

=< dITians

Equivalent of acid = Equivalent of base Na,CO;
+ Equivalent of base NaOH

milliequivalent 50 x N =25 x 0.5+ 20 x 0.5 N =0.45

FCC has 4 atoms in a ‘it c %
BCC has 2 atoms i& unt\\\
3

-4°F=g(-4-32)°c=-20°c
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AT;=20 C=kim = (1.86° C/m) (m)

20°C

m=————=10.70m
1.86°C/m

=(10.7 mol) (46.0 g/mol) =495 g

24)

Ans: b

®

Exp: The reaction is the reverse of t f HA. Hence, the

equilibrium constant‘he

K =[HA]/[A‘][H3&

11
K. 1.0x10°

a

25)
Ans: a

Exp: Transport number (T)

_currentcarried byion
totalcurrect

Transport number o« speed of ion
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Vy
T (HCI
( ) VC|+V
V_
NaCl
( . ) VCl—i_VNa

+ + + +
As v}, > vy, orvy or v

26)
Ans: b
nJ Cu//

(’“‘y r—0 C
Exp:

6 Cr-0 bond uivale ue esonance.
27)
Ans: a

Exp: Equivalent weight of
FeSO,. 7H,0 = Mol. wt. =278

80 mL 0.125 (N) permanganate solution
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28)

Ans:

Exp:

29)

Ans:

Exp:

=< dITians

(80 x 0.125) N solution

meq. of FeS0O,. 7H,0
= 10

10x 278

Weight =
1000

=2.78¢g

Weight of anhydrous Fe,(S0,);

5.39-2.78 = 2.61{ %
tat i

®

Enthalpy change is

value doesn't depend on the

owed, it is the difference of energy of

1 atmosphere and 298 K.

The molality is given by

AT °
m=—"== 1.16°C =0.624m
k, 1.86C/m
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31)

=< dITians

300g _ 375g

0.800kg solvent kg solvent
Hence, 37.5 g is equivalent to 0.624 mol.

37.5¢

————=60.1g / mol
0.624mol

The empirical formula weight is 30 g/eq. formula uni ust be two

units per molecule; the formula is C,H,0,.

ppearance

Part — C - Physics

Ans: ¢
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Exp: When a particle separates from a moving body, it retains the velocity of the
body but not its acceleration. At the instant of release, the balloon is 40m above
the ground and has an upward velocity of 10m/s. For the motion of the stone

from the balloon to the ground, u = 10m/s, s = - 40m, a = - 10m/s°(g).

32) Ans: c

Exp: For conservation of vertical momentum, ea
vertical downward velocity of 50m/&r co izontal momentum,

the second part must have a hor ntal v ity of

33) Ans: c

Exp: Inthe horizont ntum must be conserved, as the floor is

frictionless and orce. usin® = psin ¢. In the vertical

direction,

34)

Ans: ¢

AsklITians
B —147,1st Floor, Sec-6, NOIDA, UP-201301,
Website:www.askiitians.com Email:. Support@askiitians.com, Tel: 1800-2000-838
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Exp: The centre of mass of the ‘block plus wedge’ must move with speed mu/(m

+nm) = u/(1+n) = vem.

“Ymu’ - mgh =% (m + r]m)VZCM

35) Ans: ¢

Exp: For the first displacement, y = 0. Hence F, =0 no is do or the

second displacement, F, = - ka and A& a.
Work F,A, = -ka’ \
36) Ans: c \
Exp: Along AB M f A'ahd B must be same.
A

B
— i
vl _
V
e :
v'cosa = vcosP
Or  Vv'=vcosB/cosa
AsklITians
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37)

Ans: c

Exp:

38)

Exp:

inimum, the moment of inertia (1) should be minimum,
Or dl/dx=0o0r2(0.3x) —2(0.7)(1.4-x) =0

Or (0.3)x = (0.7)(1.4-x) = x = ((0.7)(1.4))/(0.3+0.7)= 0.98m
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39) Ans: a
Exp: Total energy of a planet in an elliptical orbit is:
E=-GMm/2a (m = mass of planet)

From conservation of mechanical energy

KE+PE=E

Or % Mv’=GMm/r=-GMm/2a

Or

40) Ans: b

Exp: When cylinder i

force and upthrust both wi
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41)

Exp:

=< dITians

®

Net restoring force = extra spring force ext
Or  F=-(kx+Axpg) ‘ \
Or a=-(k+pAg/M)

) =

hru

Now, f=1/ |a V( g/M)
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1.0m

O

Upthurst F = (2/2) (secB) (1/500) (1000)(10)

Or F = 20secO

®
Weight of rod W =2 x 10 = 20N
For rotational equ&*m o N should be zero.
i (1°Qsin0)
0

(20v2 —20)M dov ards or 8.28N = 8.3 N downwards.

42) Ans: c

Exp: - Adh/dt = t(hpg)r®/8n!
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['odt = /"2, - 8nlA/mpgr*(I/h)

Or t=8nlA/prgriin(2)

43) Ans: b

Exp: After two seconds both the pulses will move 4 ¢ ther. So,
by their superposition, the resultant displacement
Therefore, total energy will be purely in the f i e particles

will be moving upwards and half downwards.

Q a

44)

Exp:

Thus, n=9and m =6.
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45) Ans: ¢
Exp: dU=CdT=(5/2R)dT
Or dT=2(dU)/5R (1)

From first law of thermodynamics

dU =dQ-dw
=Q-Q/4=3Q/4

Now molar heat capacity

®
C=dQ/dT = O,/2(dU/w \
5RQ/2(3Q/4) = 10’R\\

46) Ans:

Exp: NA

47) Ans: a

Exp: B=AD/dand® =d/D ~B=A/6
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48)

Exp:

2sillTians

Ans: a

If charges were placed at all the corners, the field at the centre would be

zero. Hence, the field at the centre due to any one charge is equal (and opposite)

to the field due to all the other (n — 1) charges.

49)

Exp:

50)

Exp:

Ans: d

Potential at e = V.. = 0.

®

Potential at the surface of the sph

Potential at the c%tr&f th

the particle respectively.

the'eentre of the sphere.

orvg=V1.5v

Plane conducting surfaces facing each other must have equal and opposite

charge densities. Here, as the plate areas are equal, Q, = - Qs.
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The charge on a capacitor means the charge on the inner surface of the

positive plate — in this case, Q,.
Potential difference between the plates

= charges on the capacitor + capacitance.

~.potential difference = Q,/C = 2Q,/2C = Q,-(-Q,)/2C =

51) Ans: b ‘

Exp: When a capacitor remains ential difference

remains constant and it’&q | to y change in the capacitor
may change its capacitance, its ch stored in it. When the
dielectric slab is ases. Hence charge decreases,

and the difference in e cell.

52)
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53) Ans: b
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Exp: If the current flows out of the paper, the magnetic field at points to the
right of the wire will be upwards and to the left will be downwards as shown in

figure.

-~

PR\
L./“ ; ©
N
N\

upwards (+ve) because all points lying in

el
—= 7

h
Now, let us come’the P

Magnetic

wires.

X
B

Graph (b) satisfies all these conditions.

AsklITians
B —147,1st Floor, Sec-6, NOIDA, UP-201301,
Website:www.askiitians.com Email:. Support@askiitians.com, Tel: 1800-2000-838




=< dITians

54) Ans: b

R-
Exp: C . .

or R’*=— or CR=—
C R

Hence, time constant of both the circuits are

tIn(2)=CRIn(2)

55) Ans: b

Exp: Terminal velocity is attained when magnetic force is equal to mg sinf
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56)

Exp:

57)

=< dITians

F, =mgsin®
or ilB=mgsin6

or (Elezmgsine
R
Bv_I
or %IBzmgsinO ®
_ v. = mgRsin 6
Ans: \
Energy released wo
AE inding energy of ,He" — 2(total binding energy of ;H?)

=4x7. 2)=23.6 MeV

Ans: d
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We known that

r ocn’
Exp: But ra—r=r_

Exp:

59) Ans: c
Exp: The given reactions are:

HeP+ HP—— H+p
H?+ H'—— He*+n

3 H* ——:He*+n+p
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Mass defect
Am =(3x2.014-4.001-1.007 — 1.008)amu = 0.026amu

Energy released = 0.026 x 931MeV
=0.026 x 931 x 1.6 x 10}

=3.87x10™ %
The average power radiated is P = 10"°W or 1 s.
% will be

Therefore, total time to exhau’all de

t = 1.29x10%%/10" = 1@ x 10%%6210
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he line
-1 =2+1/-2 then

ceverenenn (i)

Now,

Ldistance of plane (i) from line

= 1 distance of (1, -3, -1) as the line from (i).
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Since plane and line are parallel

JA?iB?+c? 3

|IA-3B-C| 5
. _

The equations (ii) and (iii) are satisfied by values of A, B,
Cgivenin choice(a)A=2,B=2,C=1

62) Ans: B

r

Exp: A=eventthata numbe‘reate

ill ear
P(A)=2/6=1/3
Required Prob*ity&

= (2/3).(1/3) +(2/3). (2/30(1/3)+. 5.

=2

63) Ans:

a+1/a =a+l/a + 3>5 (" x+ 1/x 22)

pression > (5) (5) (5) =125

(a) is the correct answer.

64) Ans: C

Exp: The locus will be an ellipse PF; + PF, is greater than 2.
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65)

66)

67)

=< dITians

The distance between the foci F; and F, of the ellipse.
Now F;F, = 2

=Must be greater than 2.

Ans: C

Exp: Asthere are two vowels, they can be arra
AE form or EA form

~ Number of arrangem(ﬁ =6!/

Ans:

Exp:

.A. B.C 7
4sin —sSin —SIN — = —
2 2 16

Ans: a

AsklITians
B —147,1st Floor, Sec-6, NOIDA, UP-201301,
Website:www.askiitians.com Email:. Support@askiitians.com, Tel: 1800-2000-838




Exp:

=< dITians

Let any point be P (+/2 cosd, sind) on

2 2
X—+y—:1.,
2 1

Equation of tangent is,

X2

—cosH+ 1sm¢9 1

Whose intercept on coordinate axes are A (/2 s

-

y
~J B(0,cosec)
My (mid point of AB)

/T * P (V2 cose ,sin 0)
X - A > X

be en axes is

(say)
Now, cos 20 +sin’g = i2+i2
2h° 4k
I
2h®  4k*
Thus, locus of mid-point M is
AsklITians
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IS
2x°  4y°
68) Ans: D

Exp: Any tangent to the ellipse is

y =mx ++a’m’ +b?ory—mx —+a*m®+b

If this touches x* +y% =r?,th

®

C be along the line x = 2y and B be (3,

69) Ans:

Ex Letithe diagon
0).
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A B(3,0)

(Note that (3, 0) does not lie on AC), th
or BCis given by

1
m —_
_ng - tn g5
1+—
2
sily get m - ation of AB or BC
are determu .
70)

Exp:

L

dx X gty
= ——+ ~ = :
dy 1+y° 1+y
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This is linear different equation

J~ 1

LF.=¢ ™' dy =e™ ¥

-1
. ] . ety 2tan"y C
. Solutionis xe :Il g dy+§
+y
~ e2tan‘1y c
2 2

-1 -1
— 2xetan y _ eZtan y +C

= Choice (a)is correct
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i f (xz)—f (x)
x>0 f(x)—f(0)

Limit is in %form,so use L —Hrule

i 2xf'(x*)—f'(x)
ST
f'(x)>0,forallx.
~+f'(x)>0,Vx e(domain)

= '(xz) >0,VX e (domair‘

= lim 2xf'(x2)=0

X_AO 2xf '(xz)—f‘)
ST

- f(x)is strictly increasing tion and hence

72)
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3X2+2x-1 4
h= =—a

nd
3+2 5
K= 3x3+2x-1_7
3+2 5

Hence, the requied circle is

4]y -

i.e.,5x* +5y* —8x—-14y-32=0

73)

74) Ans: A
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Exp:

K
S, ZX[Za”L(KX_l)]_K[Za—dJrKXd}
S K

X 2[2a+(x—1)d]

B 2a—d + xd

If 2a—d =0 then Sﬂ:K{K—Xd}=K2,
K xd

Which is possible when a = d/2

®
75) Ans: A
Exp: ‘

Equations’ the given are

he line through the point

=y-2/b=z+4/c  .....(iii)

3a-16b+7c=0 (iv)

And 3a+8b-5c=0 (v)
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77)

=< dITians

Solving (iv) and (v) for a, b, c by the method of cross
multiplication, we get

a/(80-56) = b/(21+15) = ¢/(24+48) = a/24 = b/36 = ¢/72

ora/2=b/3=¢c/6 ... (vi)
From (iii) and (vi), we obtain the required line a 2
y-2/3 =2+4/6

Ans: B
®
tt,=2
t 1t2_3}:>t1= nd,t,
Exp: 1T =
a a
Y opo3y »
R
b
/ N X
r v =4x
»—unt (t7,2t,)and (t3,2t,)
ie.(1,2)and(4,4)
Ans: A
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Exp:

Let L (x,y)=x+y+1land L,(x,y)=2x-3y-5
~.L,(10,-20) =10—20+1=-9, which is —ve

and L, (10,-20) = 20+ 60 —5 = 75, which is + ve
.. Equation of the bisector will be
X+y+1 2X -3y -5
Eamer

J13

= X (V13 + 242 + y (V13- 32 + (VA8 - 52
®
g(x)=‘x[f(t)dt:>g&=joz dt
Exp: 2
N\

0< f(t)s%forte[l,Z]

Again,

AsklITians
B —147,1st Floor, Sec-6, NOIDA, UP-201301,
Website:www.askiitians.com Email:. Support@askiitians.com, Tel: 1800-2000-838




79)

2 2 21
fodt<|f(t)dt<[=dt
1 1 12

(apply line integral inequality)
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Exp:

V= gn(re’ ~10°),r being the dis tan ce of outer coat

of ice from the centre

d_V = 4mr? ﬂ = 4nr? ﬂ =50
dt dt dt
dr 50 1 )
L > =——Ccm/min
dt 4nr° 18x
(~r=10+5)
Ans: A
Exp:
Given circ

S'=x’+y*+
Equationfaf requi
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82) Ans: B
Exp:
8" —(62)"" = (1+63)" —(63-1)"""

= (1+63)" +(1-63)"" =(1+" C,63+" C, (6
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P(x)=x*+ax’+bx*+cx+d
P'(x)=4x’+3ax” +2bx +¢
Qx = Oisasolution forP'(x)=0=c=0
SP(x)=x*+a’+bx*+d L (1)
Also, we have P(-1) <P(1)
=l-a+b+d<l+a+b+d=a>0
Q,P'(x)=0,onlywhen x =0and P(x)is differenti
we should have the maximum and minimum at
Oandl

only also, wehaveP(-1) <P(1)
.. Max,of P(x)= Max.{Pe),
in theinterval[0,1] @

Hence P(x)is sing in[0,1]
- Max.of P(x)=P(1)
Similarly, P(x)is decreasing in[-1,0]

Therefore Min.P(x)does not occur at x =—1
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84) Ans: b
Exp: Given,
1+sin’d  cos’ @ 4sin 460
sind 1+cos’@ 4sindé |=0
sin? @ cos’d 1+4sin4o
Applying R1—>R1 - R3, R2—>R2 - R3
1 0 -1
0 1 -1
sin@ cos*@ 1+4sin
Applying C*—C? +’
=
—
—
—
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nm n TC
o=""_ (L

T nt 1lx
For OSeE,we have® :a'z.

85) Ans: a

Exp: Here,sinC =Msl

sin AsinB
— 1—_cosA_cosB_130
sin AsinB
= 1-cosAcosB-si~sin <

= 1l-cos(A

= cos(A-B)=1

But cos (A - B) cannot than 1
—
=
=
i 1-cos’A )
= sinC= fromEq.(i
sin’A [ %0)]
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_sin®A
sin®A

= C=900

= A=B=450

Using sine rule,

sinA_sinB _sinC
a b c

1 1 1
C

11 ® ' z
. 2 J»
- @
= a:b:c=1:1:\/_. ‘ \\

.6

86)

Exp:

87)
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a a+l a-1 a+l b+l c-1 Ja a+l a-1 a+l a-1 a
b b+1 b-U+(-1)"fa-1 b-1 c+lf=-b b+1 b-U+(-1)'|b+1 b-1 —b
c c-1 c+1 a -b ¢ c c-1 c+1 c-1 c+lc
a a+l a-1 a+l a a-1 |a a+l a-1 a a+l a-1
=l-b b+l b-1+(-1)""|b+1 b b-L=|-b b+l b-2+(-1)"*}-b b+l b-1
c c-1 c+1 c-1c c+l| |c c-1c+1 c c-1c+l

This is equal to zero only if n+2 is odd i.e. n is odd inte

88) Ans: C
Exp:
Mean (X) = sum Of%eatles < -
d+.... d+0+d+d....+50d]=ﬂ50x51
101 2
89)

elected from 6 novels in °C, ways. 1 can
3 dictionaries in >C; ways. As the dictionary

d in the middle, the remaining 4 novels can be
arranged in 4! Ways.

selected i

~The required number of ways of arrangement = °C, x
C, x 41 =1080
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90) Ans: B

Exp:

Given f (x)=x°+5x+1
Nowf'(x)=3x*+5>0,vxeR
- f(x)is strictly increasing function

- It is one—one %
Clearly, f (x)is a continuous function and increasi ,
XI;:[wf (x)=- and Lt ‘ (x)

~.f(x)takes every value betweefi o an

Thus, f (x)isonto fdfistio \

®

D
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