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nh _3h
mvr =
1. (2) o 27

mv 3 3 9z

de-Broglie Wavelength 4=

=2ra,

2. (7) Form closer to M
GMm Gm’ _ .
? - l—2 =ma ces (1)
and for the other m:
Gr” | GMm _ .\ i)
r 16
From both the equations,
k=7
3. (@) E(0)=4c"
=dE=—ad’e ™dt+2AdAe™
Putting the values for maximum error,
dE

4
=>—=---=%error =4
E 100

1 =I §p47rr2r2dr

4. (6)
I, ocj(r) r’
1, ocJ‘(r5

A _6

I, 10

5. (3) First and fourth wave interfere destructively. So, from the interference of 2rd and 3rd wave
only,

=1,=1+1, +2\/7\/7cos(2—7r—£) 31,

=>n=3
6. (2)
1
Ap=— l
T 0~ 21’
R, _(4Ap)e™

Ry A e

> S

At t=2r;—P=2

0 e

=

7. (2) Snell’s Law on 1st surface: 73 = nsin 1

sinr = —

fir 3

= cosy = 1——
4n’®

r; + r2 = 600 ...(ii)

Snell’s Law on 2nd surface:
nsinr, =sin@

Using equation (i) and (ii)
nsin(600 —rl)z sin @
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3 . .
n TCOSF]—ESIHVI =siné

d {ﬁ(\an -3 —1)} = cos@?

E 4 n
for 0=60" and n=+/3

a0 _,

dn

8. (1) Equivalent circuit:
20
1262 40
R, = EQ
2

So, current supplied by cell = 1 A
9. (a) Q value of reaction = (140 + 94) x 8.5 - 236 x 7.5 = 219 Mev
So, total kinetic energy of Xe and Sr =219 -2 -2 = 215 Mev
So, by conservation of momentum, energy, mass and charge,
10. (a, d) From the given conditions, p <o, <o, <p,
From equilibrium, o, +0,=p, +p,

v, =z(—p1 _O-ngand V, :%[—%_q]g

9 , m
7| _
So, — =-Ltand VrVp<0
VQ‘ m,
11. (a, c)
BIZCEV[:>,L1012CEVI:>,1JOICZV
= 121 =V
Sul’ =gV’ =gV =1
12. (d)
E=LCC,
3g,
C: = center of sphere and C, = center of cavity.
13. (a, b)
y _ Stress
strain
:l:smlm :>L>i:>YP <Y,
Y stress Y, ¥,
14. (b, ¢)

P(r):KEI—;—Zj
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e

16. (bor a,b, c) P (pressure of gas) = P+

k)

2

kx
W=[Pav =R(V,-V,)+=—=R(V, 1)+

)
|
s
N (=X
S
|
N

AUanVAng(Psz —PV,)
Q=W +AU

>~ spring 4

Case I: AU =3BV, W =

5HN 0= 17RV, BV
4’ 4

ony, N 4 i

41P
1 _ 1 1l
3 -0 6

s~ spring 3
Note: A and C will be true after assuming pressure to the right of piston has constant value
Pi.
17. (i) (a, c)

My, {,{m ny

e

0>c
=90"-r>c
:>sin(90O —r)Zc

Case II: AU = W=

= Ccosr =sinc
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. sini n . n
Using — =— and sinc=—*
sinr n, n,

2 2

n, —n

. 2.
We get, sin”j, ===
n

Putting values, we get, correct options as A & C
(ii) (d) For total internal reflection to take place in both structures, the numerical aperture should
be the least one for the combined structure & hence, correct option is D.
18. (i)(a,d) i =1
=neA1v: = neAqva
=diw1ivi = dawava
Now, potential difference developed across MK
V = Bvw
Vi _ww _d,
v, ww,
& hence correct choice is A & D
(ii) (a,c)Asli=1
niwidivi = nowadava
Now, & _ B,v,w, _ (Bzwz ][ mwd, j: Byn,
o Byw Bw, )\ nyw,d, Bn,

..Correct options are A & C

2- - + + +
19. (8) [ Fe(C,0,)(H,0)] +MnO;” +8H" — Mn*" + Fe** +4CO, + 6H,0

So, the ratio of rate of change of [H*] to that of rate of change of [MnO; ] is 8.
20. (4)

S

[
ofc
Y

P ,ull
““/l;\/k)\”“

Ho
{Q)

21. (4)
CHO
/\ CO, HC &
I ' Asdydrous AICL /CuCl
\/
_HCl, “HO
/\/(.H(l_ y CHC
n | )
\/

COCI CHO
. ©/
- Bas0,
CO,Me CHO
DIBAL - H
Tobeese. - 78X
"o

4%

22. (3)
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23.

24.

25.

26.

27.

PEt, ﬁ
Et.P l C/CH_:
R
/l‘c\
oC I - B
CO

(S) [Co(en)2 Cl, T — will show cis - trans isomerism
3 : . : .

[CrCl2 (G0, )2] — will show cis - trans isomerism

[Fe(H20)4(OH)2T — will show cis - trans isomerism

[Fe(CN ), (NH, )2}_ — will show cis - trans isomerism

[Co(en)2 (NHS)CI:l2+ — will show cis - trans isomerism

[C()(NH3 ), (H,0)Cl ]N — will not show cis - trans isomerism (Although it will show geometrical
isomerism)
(6) B,H; +6MeOH — 2B(OMe), + 6H,

1 mole of BoHe reacts with 6 mole of MeOH to give 2 moles of B(OMe)s.
3 mole of BoHe will react with 18 mole of MeOH to give 6 moles of B(OMe)s
(3) HXO H +X

kool LH ]

[HX]
HYOD H +Y
]

[HY]

A, for HX =,
A, for HY =n,
1

AT 10 Ao,

Ka=Ca’

2 2
Ka G| 2w =%x(ij ~0.001
Ka, C, (A, 0.1 \10
pKa, — pKa, =3

(9) In conversion of Z*U to 2°Pb, 8« - particles and 6 f particles are ejected.

The number of gaseous moles initially = 1 mol

The number of gaseous moles finally = 1 + 8 mol; (1 mol from air and 8 mol of 2He4)
So the ratio=9/1=9

(c) At large inter-ionic distances (because a — 0) the P.E. would remain constant.
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However, when r — 0; repulsion would suddenly increase.

28. (a)
Q 0
‘-fi'\/»\ u_.(\/\/'(:w_:_‘ HeL - ;l!l‘”
s T o aulas ol
NF NF ~~CH,~Ctt it~ CH—NH,
®) 04 -
QH o i g0
3C HC, 0 HC M
L‘(\/\/krm ' r:\;(. : Wl‘_ll
‘ ‘ | ! ; A | | "y
NANASan oy “\(-,‘. N il —cHi—N,
O
IHO
'
HC
NN
QA A
29. (b)
CH,
® tcn,
+ H,C—CH—CH, ; o, i 3
0
o
(i ~H
CH
He” el
(1)
30. (a)
. N=N-—Phk
. N, Cl OH
(V) (W)

31. (b, c) H-O-Cl (])
I—0—C1=0 (1)

Il—u—lit'lzu (111
0
]
Il
II—CJ—h‘l:EJ (1V)
]

32. (c, d) Cu2+, Pb2+, Hg?*, Bi3* give ppt with H2S in presence of dilute HCI.
33. (b)

CH, CH, CH, Ll'li}
Cl—S8i—C1 —"25 HO—8i—0H — H—=04=-5i—0—381—-0—H

CH, CH, CH,  CHy/y

Me SiCL H,0O

\'1c\
Me=Si=(
/

Me

34. (b, c, d) Adsorption of O, on metal surface is exothermic.

* During electron transfer from metal to O, electron occupies 7, , orbital of O,.

* Due to electron transfer to O, the bond order of O, decreases hence bond length increases.
35. (i) (a) 2 HCl + NaOH —NacCl + H,O

n =100 x1 = 100 m mole = 0.1 mole
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Energy evolved due to neutralization of HCl and NaOH = 0.1 x 57 = 5.7 kJ = 5700 Joule
Energy used to increase temperature of solution = 200 x 4.2 x 5.7 = 4788 Joule
Energy used to increase temperature of calorimeter = 5700 — 4788 = 912 Joule
ms. At=912
m.s x 5.7 =912
ms = 160 Joule/°C [Calorimeter constant]
Energy evolved by neutralization of CH3COOH and NaOH
= 200x4.2x5.6x160x5.6=5600 Joule
So energy used in dissociation of 0.1 mole CH3COOH = 5700-5600 = 100 Joule
Enthalpy of dissociation = 1 kJ/mole
(i) (b)cr,coom =101
200 2
1x100 1

200 2

H = oK +log 1%
PH = PR g[acid]

CH,CONa =

1/2
H=5-log2+log——
p g g1/2
pH=4.7

36. (i) (c) C,;H, »= double bond equivalent =8+1—g =6

C=CH ©/
©/ L. »
t:j

(1) B,H,
l HzS0,, H,S0,, H,0 (2) Hy0,. NaOH. H,0

CH=CH,

8]
|| CH,—CH,—0OH
C—CH, @
©/ (X)
(¥) B\t
(H) H,O

OH CH,

Ph——C—CH,__H e » Ph—C=CH-CH,
(Y)
kt
(i) (d)
37. (9)
§=4Z+3é+517
S=x(-pra+i)ey(p-a+i)re(-p-q+7)
S (cxay=2)p (x—y—)q+ (x+yez)
= Xx+ty-z=4
=>x-y-z=3
=>X+y+z=5
. 9 7
On solving we get x = 4, y=a2=g
=>2x+y+z=9

38. (4) For any integer k, let ¢, = cos(k%rjﬂ'sin(k%j , Where i=+/—1. The value of the expression
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1

2

Z|ak+l _ak|

k=1

3
Z|a4k—l - 0‘4k72|

k=1

is

39. (9) Let seventh term be ‘a’ and common difference be ‘d’

Given &:%:a:ISd

1
Hence, 130 < 15d < 140
=d=9
40. (8) x° can be formed in 8 ways
ie. X9, x1+8 x2+7 x3+6 x4+5 x1+2+6 xl1+3+5 x2+3+4 gnd coefficient in each case is 1
= Coefficient of x9=1+ 1+ 1 +...(8times) +1=8

41. (4) The equation of P1isy2-8x=0and Poisy2+ 16x=0
Tangent to y2 — 8x = O passes through (-4, 0)
:>0=m1(—4)+£:>%=2

ml m]
Also, tangent to y2 + 16x = 0 passes through (2, 0)
=0=m, ><2—i:>m22 =2
m,

1 2
:>—2+m2 =4

m
- ecos(a") e e
llm—m =——
42. (2) " « 2

a’ = —g ifand only if 2n-m =0

e(e(m(a)n_l) - lj(cos a' — 1)
g (cos(a” ) - 1)05’”052"

1 . 5
azje(gmm x)(12+9x de

2
43. (9) ° T+
Put9x + 3tan-1x =1t

:>(9+ jdxzdt

2

44, (7) o
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N 1/2 :i
lF(1/2) 14
1
—|=7
:f(zj
g_fﬂdtgf(x)sg £t
3 2
45. (d) 1/2 1/2

16x4—1£f(x)s24x4—%

1

16x* —1)dx < | x)dx < | 24x4—§ dx
1/2 1/2 1/2 2

26 39
1<E£If(x)dxgm<l2

1/2

2
46. (a, d) Here, 0<(x—x) <l

:>O<(x,+x2)2—4x]x2<l

:0<i2—4<1
(04

jae(_l _LJU(L ij

27 J5) 572
T 3z 3x hY/4
—<a<T,A<f<—=>—<a+f<—
P 2 2 P 2

47. (b,c) 2
=sin f<0;cosa <0

= cos(a+)>0

2 2 2 2
48. (a, b) For the given line, point of contact for E, :x—erZ—2 =lis (%%j
a

2 2 2 2
and for Ezzx—2+y—=113 B_,A_
B A4 3

Point of contact of x + y = 3 and circle is (1, 2)

+I

Also, general point on X + y = 3 can be taken as (1

So, required points are (l,§j and (é ij

8’3 373
Comparing with points of contact of ellipse,
a2=5,B2=8
b2=4 A2=1
7 43
nee,=——and e +e, =—
1©2 2\/5 1 2720

49. (a, b, d) Tangent at P, xx; —yy: = 1 intersects x axis at M(i,OJ
X

n_n-o0

NN TXh

=X, =2x, :>NE(2x1,O)

3xl+i
X, ,m:&

3

Slope of normal = =—

For centroid /=
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50.

51.

52.

53.

% JEEADVANCE PYQs

dl 1

—=1-—

dx, 3x;
dn_1dn_1dy__ x

dy, _3’dx1 _3d_x1_3 X -1

j”e’ (sin6 at +cos’ at)dt =4
(a, ¢) Let “¢

2r .
I= f e (sm6 at + cos* at)dt
T

Putt=r7 +x
dt = dx
fora=2aswellasa=4

V4
I=¢" IO e (sm6 ax +cos’ ax)dx

I=¢"4
3
Similarly, J e (sin6 at +cos” at)dt =e’" 4
2
A+e"A+e"A+e" A _ e =1
A e -1
For botha=2, 4
(b, c) Let H (x) = f (x) - 3g (%)
H(-1)=H (0) =H (2) = 3.
Applying Rolle’s Theorem in the interval [-1, O]
H’(x) = f'(x) — 3g’(x) = O for at least one c € (-1, 0).
As H”(x) never vanishes in the interval
= Exactly one c € (-1, 0) for which H’(x) = 0
Similarly, apply Rolle’s Theorem in the interval [0, 2].
= H’(x) = 0 has exactly one solution in (0, 2)

(a, b) f(x)= (7‘[21n6 x—3tan’ x)(‘can2 x+ 1)
/4 /4

I f(x)dx= I (7tan6 x—3tan’® x)5602 xdx
0

0

So, L=

:>”j f(x)dsz

/4 /4

_([ xf(x)abc=[xjf(x)dx]:/4 - _([ Uf(x)dx]dx

j xf(x)dxzé
(i) (a, b, ¢) (&) F(x) = F(x) + xF'(x)
f(1) = F(1) + F’(1)

f(1)=F(1) <0

(1) <0

(b) f(2) = 2F(2)

F(x) is decreasing and F(1) =0
Hence F(2) < 0O

= f(2) <0

(©) F®) = F(x) + x F'(x)

Fx) <0V xel(l,3)

F'x) <0V xe(l,3)

Hence f(x) <0 V x € (1, 3)
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(i) (c, d)jf(x)dx =ij(x)dx

:%F(3)—5F(1)+6 =—12

40 = [x3F'(x)I —3jx2F'(x)dx

40 = 27F(3) - F’(1) + 36 ... (i)

f(x) = F(x) + xF’(x)

£(3) = F(3) + 3F’(3)

(1) = F(1) + F'(1)

9f'(3) (1) + 32 = 0.
54. (i) (a, b) P(Red Ball) = P(I)-P(R |I) + P(I)-P(R | II)
Pl R)=1 = P(11).P(R| 1)

3 P(1).P(R|1)+P(1l).P(R| 1)

e

ny +n,

1

n
3oom
n+n, ny+n,

ny

Of the given options, A and B satisfy above condition
(ii) (c, d) P (Red after Transfer) = P(Red Transfer) . P(Red Transfer in II Case) + P (Black Transfer) .
P(Red Transfer in II Case)

P(R)= n (nl_l) " n, n :l
n1+n2(nl+n2—1) no+n, m+n,—1 3

Of the given options, option C and D satisfy above condition.




