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4. (a)
Let angle between the directions of incident ray and reflected ray be &

0050:%(;+\/§j)%(;—«/§j)

cosf = 1
2
=120
5. (b)
Main scale division (s) = .05 cm
Vernier scale division (v) = % =.049

Least count = .05 - .049 = .001 cm
Diameter: 5.10 + 24 x .001
=5.124 cm

6. (d)
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PV = nRT = 2L RT
M

= PM = pRT
p_BM, (B (M) 428
P, BM, \ P M,) 3 3 9

Here p, and p, are the densities of gases in the vessel containing the mixture.

7. (b)
oo _ I, cos’ (éj
2 2

= cos(gj :%
o

>L==
2 4

:>¢=%(2n+1)

A A 7 A
:>Ax—g¢—g><5(2n+l)—z(2n+l)

8. ()

mvy

0

Mg COSCL
Velocity of particle performing projectile motion at highest point

= V] = VoCOS &
Velocity of particle thrown vertically upwards at the position of collision
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10.

2 1n2
Ly s
=V, =uy —2g———=V,cosx

So, from conservation of momentum

mv, cos

tand=—"""=1
mu, cosa

=>0=r/4

(b)

t=100x10"sec, P=30x10"Watt,C =Cx10°m/ s

Momentum = =

11.

12.

13.

14.

Pt 30x107 x100x107

C 3210° =1.0x10" kg ms™
X

(b, d)

After switch S; is closed, C; is charged by 2CVy,, when switch S is closed, C; and C; both
have upper plate charge CVjo.

When S; is closed, then upper plate of C2 becomes charged by -CV, and lower plate by +CVo.
(a, c)

So magnetic field is along -ve, z-direction.

Time taken in the magnetic field = 10x107° = %6QB
¥ 2| J3i +j:l
| A 30°

—_

A X
oM 1000z M
C60x107°0 600

_ 50z M

-3

(b,c)
y =0.01 m sin (20 7 x) cos 200 7t

l/ i /\]

no. of nodes is 6

207;:2_”
A
1
SA=—m=0.1m
10

length of the spring = 0.5 X% =0.25
Mid-point is the antinode

Frequency at this mode is f = Zgﬂ =100Hz

7T
..Fundamental frequency = % = 20Hz.
(a, d)
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15.

16.

17.

(4/3)mR2pg

A (4/3)nRpg

(4/3)aR2pg

(4/3)=R¥3pg
At equilibrium,

i7[R22pg =i7rR2pg +T
3 3
T =§7ZR2pg

4
Al =—7R?
3 PE

For equilibrium of the complete system, net force of buoyancy must be equal to the total
weight of the sphere which holds true in the given problem. So both the spheres are
completely submerged.

(b, d)
5 .....
2R
4/3)zR’
At point P, '01( 2)7[ :sz
4re, 4R 3¢,
PR _p:R
12 3
Py
P,
At point Ps,
,01(4/3)7ZR3 N ,02(4/3)7Z8R3 0
(2R) (5R)’
P 32
Cp, 25

(S)
The initial speed of 1st bob (suspended by a string of length / )is /5g/, .

The speed of this bob at highest point will be \/g71 .
When this bob collides with the other bob there speeds will be interchanged.

gl, =./5g/, :>l—1=5
12
(5)
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Power = d—W:W:O.SxS:ZS:KEf - KE,

dt
M
2523(\}? —Vl.z)
=>v,=5
18. (1)
Slope of graph is h/e = constant
=1
19. (4)
f=(l-e?)=1-e? ~1-(1-1t)= it
f=0.04
Hence % decay = 4 %
20. (8)

Conservation of angular momentum about vertical axis of disc
50(0.4)’ 50(0.4)’
(04 ,_[5004)

. +4(6.25)(0.2)" |o

w = 8 rad/sec
21. (d) Overall order of reaction can be decided by the data given t7se% = 2tso%
.. It is a first order reaction with respect to P.
From graph [Q] is linearly decreasing with time, i.e. order of reaction with respect to Q is zero
and the rate expression is r = k [P]1[Q]°.
Hence (d) is correct.
22. (b)
P = Fe*3 (no. of unpaired e- = 5)
Q = V*2 (no. of unpaired e- = 3)
R = Fe*2 (no. of unpaired e- = 4)
As all ligands are weak field, hence the no. of unpaired electrons remains same in the complex
ion.

U= n(n+2) B.M.
Hence (b) is correct.
23. (a)
According to the given figure, A* is present in the octahedral void of X . The limiting radius
in octahedral void is related to the radius of sphere as
Tvoid = 0.414 Tsphere
r.=0414r
=0.414x250pm =103.5
~ 104 pm
24. (b)
4HNO, - 2H,0+4NO, + O,
NO, remains dissolved in nitric acid colouring it yellow or even red at higher temperature.
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25. (d) pKa of PhOH (carbolic acid) is 9.98 and that of carbonic acid (H2CO3) is 6.63 thus phenol
does not give effervescence with HCO; ion.

26. (a)
Sulfide ore of Ag — Argentite (Ag.S), Pb — Galena (PbS), Cu — Copper glance (Cu.S)
27. (b)

Adsorption of methylene blue on activated charcoal is physical adsorption hence it is
characterized by decrease in enthalpy. Hence (b) is correct.

28. (b)
Relative reactivity for SN» reaction in the given structures is
Substrate o CHsCl | Ho.C=CH-
o | (P) CH.CI
O - (R) Cl
51
Relative 100000 200 79 0.02
Rates
Towards
Sn2
29. (c)

Combustion of glucose
C,H,,0, +60, - 6CO, + 6H,0

AH ., pision = (6 xAH CO, +6x AHszo) —-AH ,CH 0,
= (6 x - 400 + 6 x - 300) — (- 1300)
= - 2900 kJ/mol
=-2900/180kJ/g
-_16.11kJ/g
30. (d)

Among Fe3+, Al3*, Mg2*, Zn2* only Zn2* is precipitated with ammonical H,S as ZnS.
31. (a)

. . 1 : :
Rate in weak acid = Tod (rate in strong acid)

+ 1 *
|:H ]kaadd = ﬁ[H :Lzmngacid

. 1 _
[H :|weakacid - EM =107M

. Ca=10"

K, =107"

weak acid strongacid
32. (a)

3

LI“
- | (%) y ;
H_:C—CO H,C—CH=—=CH—CH,
CH,4 o — n*(antibonding )
G —plempty)

33. (b, d)

[Co(NH3 ), CL, T (an octahedral complex) and [Pt(NH3 ), (HZO)CIJ+ (a square planar complex)

will show geometrical isomerism.

| Pt(NH,),(NO,)|Cl and [ Pt(NH,), Cl |Br will show ionization isomerism.
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34. (a, b, c, d)

Cl
@
Alch _/_5 AICI; (P)
(aromatic)
H
@
A Na™
NaH @ +H, T
(unnnaﬁc)“)]
‘Oi -;”I;';:"." . A(R)ulunmnc
0 O N
Mechanism

(NH,),CO,——2NH, + CO, + H,0

\ ) /(/7\\?0 — /&on
8] ; f;l

CH;

H

AL

N

(aromatic)
HCI
. I

e =
OH
(S)aromatic
35. (b, c, d)

For ideal solution, A Sgystem > O
A Ssurrounding =0

A Hmixing =0
36. (5)
. h h .
Since, A=——=——=(since K.E. « T)
mV 2M K.E
1
>l —
NMT

For two gases,
A _ \/MNQTNQ _ {20 1000

X
/,i’Ne

M, T, N4 200
37. (8)
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0
Total no. of N — Co — O bond angles is 8.

38. (2)
(9] (9] O 0 (8]
COOH
(\j)k[)Ko _upt /‘k _A00 -200; C ] 0370 HOOC
» . HOOC
\I]/ \[( COOH k.
0 Q O 8] (8]
39. (4)
Because —-COOH group of tetrapeptide is intact on alanine, its NH2 must be participating in
condensation.
.. Alanine is at one terminus, — — — A.

To fill the 3 blanks, possible options are:
When NH:> group attached to non- chiral carbon

G v
G PV
(i) When NH; group attached to chiral carbon
Vv G P P VG
v P G P GV
where, Glycine (G)
Valine (V)

Phenyl alanine (P)

Alanine (a)

So the number of possible sequence are 4.
40. (6) lone pairs

Melamine
41. (d)
Any point B on lineis (24 -2,-4 -1,341)
Point B lies on the plane for some A
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= 24 -2)+(-4-1)+341 =3

22
The foot of the perpendicular from point (- 2, — 1, 0) on the plane is the point A (0, 1, 2)

:>4/1:6:>l:%:>35(1,_—5,2)

= D.R. of AB = (1,‘77%]5(2,—7,5)

Hence fzy—_lzz_z
2 -7 5

42. (a)
For point of intersection (a — b)x; = (a — b)y:

bx+ay+c¢=0

AY
ax +by+c=0 .
00,00
(r,1)
(-1,-1) \\‘
= point lieon liney =x ..... (1)

Let point is (r, 1)
Jor=1) +(r=1)’ <242
V(-] <242
= |r-1| <2
-1<r<3
= (-1, —1) lies on the opposite side of origin for both lines
= -a-b+c<0
=>a+b-c>0
43. (b)

. . b3
Y, =sInx+cosx = 251n(x+zj

h
= Area = _[((sinx +cosx)—(cosx— sinx))dx + ((sinx +cosx)—(sinx — cosx))dx
0

BN [N

=4-2{2
44. (a)
P(at least one of them solves correctly) = 1 — P(none of them solves correctly)
(1 1 3 7] 235
=l—| = Xx—x=—X—|=—
2 4 4 8 256
45. (c)
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46.

47.

‘% JEEADVANCE PYQs

s .

In AOBD
|z +|af -7
cos=————
2|z|e]

In AOCD

|ZO|Z+L2_4’A2

o]

cos@ =

(0, -1)
Let f(x) = x2 - x sin X — cos x = f(X) = 2x — X cos X
1imf(x)—>oo

f(0) = -1

Hence 2 solutions.
(d)

Given f (x) - 2f (x) < O
= f(x) < cez

1 1
Put x=—=c¢>-
e

Hence f (x) < e2x1.
1 1

=0< j f(x)dx< I e dx
1/2 1/2
e—1

0< J.f(x)dx<T

1/2
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48. (c)

49.

50.

51.

R Q
T
(@, B, 7)

S ) P

i k
Area of base (PQRS) = %‘ﬁx@‘:% 31 =2

1 -3 -4
=%‘—10§+10j—10k‘=5‘f—j+k‘=5\/§
Height = proj. of PT on ;—j+k=‘l_j§+3 =%
Volume = %5@)(%}10 cu. units

(b)

cot(f“wt1 (n2 +n+ 1)]

n=1

secv  x
dx

Icosvdv = I—
X

sinv=Inx+c

sin(ZJ =lnx+c
X

The curve passes through (1,%)

:>sin(z]=lnx+l
X 2

(b, d)
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52.

53.

54.

55.

56.

i j ok
The common perpendicular is along |1 2 2|= —2i+3 j—2k
2 2 1

Let ME(Z/I,—M,Z/”L)

24-3 -31+1 24-4
So, = = =

1 2

So, M = (2,-3, 2)
Let the required point be P
Given that PM =+/17
= 3+2s-2)2+(3+2s+3)2+(2+s-2)2=17
= 9s2+28s+20=0

= =—2,—E
9

A=1

So, P=(-1,-1,0)or (

O

Zﬁj
979
(b, c)

We have f(x) =sinzx+ 7xcoszx=0
= tanzx=-7x

:>7rxe(zn+17r,(n+1)7rj:>xe(n+%,n+l)e(n,n+1)

(a, b)
(k+1) (n-1)

S =2(—1)k2 K= Z;, ((4r+4)2 +(4r+3) —(4r+2)’ —(4r+1)2)

=(§)(2(8r+6)+2(8r+4))
S (3204 20)

| I
- o

r=0

16(n—1)n +20n

= 4n(4n + 1)

_J1056 forn=38

1332 forn=9

(c, d)

(@) (NTMN) T = NTMTN = NTMN if M is symmetric and is — NTMN if M is skew symmetric

(b) (MN - NM) T = NTMT - MTNT = NM - MN = —(MN - NM). So, (MN — NM) is skew symmetric
(c) (MN)T = NTMT = NM # MN if M and N are symmetric. So, MN is not symmetric

(d) (adj. M) (adj. N) = adj(NM) # adj (MN).

(a, c)

Let the sides of rectangle be 15k and 8k and side of square be x then (15k - 2x)(8k — 2x)x is
volume.

v = 2(2x3 - 23kx? + 60k2x)

L

dx| _s

6x2 - 46kx + 60k2| x5 =0

6k2-23k+15=0

k=3, k =§ . Only k = 3 is permissible.

So, the sides are 45 and 24.
(5)
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Let (1, 1, 1), (-1, 1, 1), (1, -1, 1), (-1, -1, 1) be vectors a,b,c,d rest of the vectors are
—a,~b,—c,—d and let us find the number of ways of selecting co-planar vectors.
Observe that out of any 3 coplanar vectors two will be collinear (anti parallel)

Number of ways of selecting the anti-parallel pair = 4
Number of ways of selecting the third vector = 6
Total = 24
Number of non-co—planar selections = 8C3 - 24 = 32 = 25
Alternate Solution:

Ex6x4

3!

Required value =

L p=5
57. (6)
LetP (E1) =%, P (Ex) =yand P (E3) =z
then(1-x)(1-y)(1-2 =
X(1-y)(1-2)=«a
(1-x)y(l-2z)=p
(I-x)(1-y)(1-2=

X a a+p
similarly, z= /4
y+tp
@ y+p |,P
SO P(E) a+p_ v __ 7
P(E) 7 a+p . P
y+tp a a
also given @ = pi= 2by == _
a-2p B3y a+4y
5 S
Substituting back [ ( ay D p= a->ay
a+4y a+4y
=ap-6py=>5Say
P
:>(£+1j:6(£+1):>]/—=6
Y « P
a
58. (6)
Let Tr-1, Ty, Tr +1 are three consecutive terms of (1 + x)n+5
]—; . n+5 C ( ) n+5 C r+1 _n+5 Crxr

Where, n+5C, :n+5Cr_1 : n+5Cr =5:10:14
n+5 C,_z B n+5 Cr_l B n+5 CV

So = =
5 10 14
n+5 n+5 C
So from — L= n-3r=-3..... (1)
5 10
n+5 n+5
€. G =5n—-12r=-30 ..... 2)
10 14
From equation (1) and (2) n =6
59. (5)

Clearly, 1+2+3+...+n-2<1224 < 3+4+...n
:Wslzms@(u@

,P=95
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60.

‘% JEEADVANCE PYQs

—=n*—3n-2446<0and n*+n—-2454>0
=49<n<51=n=50
n(n+1)
2

—(2k+1)=1224 = k=25=k-20=5

)

2 2

4
y=§\/4—h2 at x=nh
Let R(x1, 0)
. XX, 4
PQ is chord of contact, so v =l=>x=—
X

which is equation of PQ, x = h

4 4
SO—=h=x =—
xl

A(h)= area of APQR = %xPQxRT

&WX(M ‘h)=£(4—h2)3/2

2h

—3(4+2n°
A'(h)= %\/ h* which is always decreasing
so A, = maximum of A (h) = ﬁ at h=—

A, = minimum of A (h) = %at h=1

8 8 455

A -8A, = T_S__45 36=9

BB




