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SOLUTIONS

1. B)
A C B
I I, | 3l
Sol. o | > 3| 3
2|1 8132
_loages Slo
I.= > cos?30°= 8
3l 3l
. 2600 — — 2
I g ©0s 60 32
3l x100
o0/ — ————————— — 0,
2. ©
d_ (3 )11
Sol. 10 |2 R R,| e )
71 [3/2 1}{1 1}
hen placed i di fRI 257|772 ' B | 2
when placed in medium o 5F 7/5 R, R, 2)
Dividing (1) by (2) F'=70 cm
3. (A)
Sol. If minima is observed at point p
d
St = - _FlJ_
b b
82 g H
Path difference = \/p2 + 42 —d
1
b2 2 b2
d{‘l+ 2} -d = d+%—d
T
S 2d 2
2
r=2
d
4 (&)
5 B)

Ad
Sol.  K=4I cos’( 2




Sol.

Sol.

Sol.

Sol.

10.

Sol.

B)

Image by convex mirror is always virtual, erect and diminised.
In case of concave mirror, see using position of object.

©

R for minima

dcosO=2A/3

cos 0=A/3d=1/9

X

tan0 =45 =—
\/_ D

x=45D

©

Thickness of glass slab t = 15 cm. Apparent depth through one face =6 cm,
apparent depth through opposite face = 4cm.
Let x1 and x2 be the real distance of the bubble from two faces. The refractive index of the glass is

Mg = = or X1 = 6Mg (1)
Similarly the refractive index when viewed from opposite face is given by

X
My = 2 O X, = 4y, e)

Hence, the thickness of the slab is given by
t=x1+x2 [from (1) and (2)]
15 = 6p, + 4p, = 10u,

15
or Mg = E :15
B)

(u—1)d=dsinb
sin@=(u—1)
sin0=30°

_y
tanO—D

D
y_\/g-
©
W GV Vidu
° dt 2 dt

1 1 1
Now, Z=—+—

f u v
I D R
2 20 v VT ooUem

v 9 cm/!
gt~ 9cmss
ie., 9, away from the mirror.




11.
12.

Sol.

13.

Sol.

14.

Sol.

B)

D)
PutA=38minand p= /2

H (A +8minj
Sin
2

The relation ME ( A j and solve for A

2
D)
1
Initiall 4
nitially Finally 4
: Polaroid / Polaroid
| 7 .
Transmission axis Transmission axis
I, cos*30°=1 cos* 60°
1 Iy 1
:>IAXZ=IBXZ = I, 3
A)

—— == = ——E e = v=40cm

1 1
—— = = —_———=— = v=10cm
v f




15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

11 1.1
v 20 30 60
v=60cm
As triangles OPC & ABC are similar
2 _x L
60 10 = X=3 =0.3cm
(&)

Clearly the central maxima at P(initially) shifts to P’ where PP’ =5 mm.
So now, path difference at P’ must be zero.

= dsin® =(u-—1)t

= dtan® =(u-—1)t

d.(PP"
p=1+ Dt ; get p=12

(A)
Inaprism :r+1r’=A

= r=A-r’
r=60°-(10+12)=50-12




19. (D)

¢
1. l, =1, cos® =
So R~ 2
T T
=2 (ax)=2
6= (1) =%
l, = cos® =
R 6
1.3
b 4
20. (A)
Sol. From Newton’s equation of lens

size of object =02 =1112
where I1 is size of Image of object and 12 is size of image when pisitions of object & image are interchanged

So A2=A1A2 =A= JAA,

21. 3
1 1 —[E—Q[l—L) 2 1 L =1200cm=12
Sol. S~ 7\27 )% B00) = x 2300 X7 Arem=iim
S0, 3m
22. 0
23. 2
Sol.
3/2
60°
%— _________ -
60° 30°
60°
J3 sin60=1.5sinr
=1r=90°
6=130°
24. 12
Sol. When coherent then Ax at centre =0
S =41
when Incoherent
Pret =1+1=21
| 2

. t _
Ratio= I.ne —?=2
net




25. 5

sini )
Sol. — =42 = 1=45°
sinr

Total deviation

= (45°-30°) + 180° —2(30°) + (45°—30°)
=30°+120°

=150°=30x

x=35.

26. 18

AD
Sol. Fringe width, w= q o A wavelength is decreasing from 600 nm to 400 nm so fringe width is also decreasing by

2 3
a factor of 53 So no. of fringes will increase by a factor of 5

27. 80
Sol. For the given case Ray diagram will be as given here

Here say ER will be seen by observer which appear to becoming from point A. To find x, the distance of object from
A we reverse the light rays by considering ER as incident ray & find the position of image after two refractions.
For I refraction we use

1 4% 1-%
—_——==—1 =-3R
v R R "
For Il refraction we use
%1 4%-1
L= =—2R
x R R _*
Hence OA =2x4=8cm.




28.

Sol.

29.

Sol.

30.

Sol.

49
The shown diagram represents the reflection and refraction intensity.

1 91
Hence the 2 waves interfering, 1 and 2, have intensities IO and — .

L -t

min_ 2 _—2 _i
T Dy F+ Pl |~ (1+3j T 49
4 64 2 8

48
The positions of images are shown

19cm
11cm

. 4—’| 3cm .

T T i < ;‘: N i I ;
=1 LG 5em  3cm I I, L

2iem 13cm
Required distance (21 + 8+ 19)em =48 cm
Ans. 48
30
Ratina

/\&/C/’ y
>
\/W

Resolving angle of necked eye is given by :

0=1.22"
D
y ~1.22x500x107°
25x107%  0.25x2x1072

y=30%10°m=30 um




CHEMISTRY
31. (A)
Sol. R~ CH,—Xis primary alkyl halide

2. D
CH,
Sol. CH,— C—CH,

OH
The reactivity of lucas reagent : 3°>2°>1°

33. (A
?1

Sol. CH,— (lj_ CH, »2-chloro-2-methyl

CH,
propane.
34. ©
Sol. Allyl chloride
3s5. ©
Sol.
Cl ® OH pe
cohs - A s ep~ch 95 e -
i “OH H
e
36. D)
Sol. None of these
37. ©
Sol. Dipole — Dipole attraction.
38. D)
Sol.

CH—C=CH—&> CH—C=C Na'

H—CH,—I —
% CH,—C=C—CH,—CH,
39. (A)
Sol.
l|3r
CH=CH—CH, CH—CH,CH,
+HBr —>
OH OH
40. ©
Sol. Alkene on reaction with SOCI, doesn’t give alkyl halide.
41. B)
Sol. CH,CH,CH,0H —"% 5 CH,CH,CH,CI
42. (A)
Sol. More positive charge on carbon then more feasible the attack of Nu—.

H,C=0>RCHO>ArCHO>R C=0>Ar,C=0




43. B)

CH;
Sol.

COOH

(Due to presence of —CH,)

44, ©
Sol. 4-bromophenol as major product and 2- bromophenol is formed as minor product.
45, ©
Sol. C—-0O-Cangle in ethers is about 110°.
46. ©
Sol. If—NO, is present on the benzene ring of phenols acidic strength increases particularly when that group is at ortho

(or) para positions.

47. (A)
Sol. Alkyl halides on hydrolysis gives alcohols.

48. (A)
Sol.
CH, CH,
I I
A conc. HCV/ A
CH, ? OH 2y, ZnCL CH, ? Cl
CH, CH,
49. ©
Sol. R - Br+Mg—&¢ s R — MgBr
Grignard reagent

.. It is a single bond organometallic compound.

50. B)

Sol. Sodium hydrogen carbonate (NaHCO,) being an alkali solution will dissolve an acid not a base so o-nitrophenol
being a very weak acid than NaHCO, will not get dissolve.

51. 4

sl A0+ \o bikon_

Both aldehyde having o— H so 4 product will be formed in which two self and two cross products will be obtained.

gf)l f‘Fhe electron pair at position (4) is not delocalized other are delocalized, hence position 4 is strongest nucleophile
53. 2

54, 3

55. 2

Sol.

10



56. 5

Sol.
Br
|
CH,-CH, -C—CH, - CH, - CH, —:20
|
CH,
CH,CH = C—CH, - CH, —CH,
|
CH,
cis + trans = 2 product
(:I‘I3 —CH2 -C= CH_CHZ —CH3
|
CH,
cis + trans = 2products
CH,-CH, -C-CH-CH, —-CH,
[
CH,
1product
57. 4

Sol. 4(ii), (iv), (v), (vi) are only enols

58. 3

@—cnﬁm % PhCH,CI & PhCH,SH _on, PhCH.S"

N

Sol.
0 __PKCH,CI @_ CH_-SCH _@
SN2

59. 6
Sol.
@

HO cD, H,O“) D, CD, CD,
(a) é é o @ T> @ Three
%D LN |;.>©< —H0 E>®< D\©<D Three

H

CHy=CH-CH—CH;  H®
Ph 0

60.
Sol.

CH,— C = CH— CH,*+ CHS—(IEH—CH=CH2+ CH, = C — CH, - CH,

|
Ph Ph Ph
(cis-trans) (d+£)

11



MATHEMATICS
6. (D)

Sol. Solving the homogeneous equation, by using y = vx, we find the solution x + y= ¢(x* + y?)
y(-1)=1=x+y=0 which is a straight line.

62. (A)
Sol. 2xcosydx +y?cosxdx +2ysinx dy—x?sinydy=0
= (2xcosydx—x2sinydy) +
(y*cos x dx + 2y sin x dy) =0
=d(x*>cosy + y*sinx) =0
= x’cosy+y’sinx=C

63. (A)
Sol. Equation of tangent at the point
R(x, fx))is Y - f(x)=f‘x) (X—x)
Coordinate of point P is (0, f(x) —x f(x))
The slope of the perpendicular line through ‘P’ is
fx)-xf'(x) 1
-1 f'(x)

2
B [ YY) _ | is differential equat
Yo X\ gg ) = !isdifferential equation.

64. (A)
Sol. Rearrange the diff. equation
ydx —xdy

xdx+ a2 =0
y

2
X ydx —xdy

X¥dx+ 773 =0
y y

X ? d (X
e 2] (3]0
y) dx \Y

4 3
Integratings 43 C
65. ©
Sol. y=u"
du
dy/dx = mu™"' 4,
The given differential equation becomes

du
2xtum mu™t gy Futm=4x

du  4x8—y'm
> =75
dx  2mxix2m]
For homogeneous equation degree should be same in numerator & denominator so,

6=4m=4+2m—-1=>m=3/2

66. B)
Sol. Solving the equations of the asymptotes the centre is x = 1 and y = 0, since e = /2 the equation of the family of the
hyperbola is
x-0> )’ _
2

2
a a

1

dy _
dx
= (x — 1) =yy' is differential equation.

=2x-1)2y

12



67. B
Sol. Let the curve be y = f(x). The equation of tangent at any point (X, y) is given by

Y — y=f(x) (X—x). So the portion of the axis of x which is cut off between the origin and the tangent at any point
is obtained by putting Y = 0. Therefore,

dx dx x

y
X— o ~=Ky=>x-y 77 =Ky= -—=-K
fx) Y Ydy Y Tdy Ty
which is a linear equation in x, so its integrating factor is _~ | /Y)% = y-1_ Therefore, multiplying by y!, we have
d e

d
3 (xy")=-Ky'=xy'=-Klogy+C

=x=y(C-Klogy)
where C is arbitrary constant.

68. ©
Sol. Since f(x) and g (x) are solution of given differential equation
af’ (x)+x2 ' (x)+f{x)=¢*....(1)
&ag'(x)+x* g (X)+gx)=¢"....... (ii)
(i)— (ii) given
a[f” (x)-g" (] +x*[f" (x) - g' (¥)]
[ ()~ g (9] =0

69. B)
(&)
X dy
Sol. j = J._
0. dl y
dx
dy
/n dx =/(ny+C
1 dy dy
;d_x =Cjie C, dx
my=Cx+C,

R y: eC1X+C2 = keClX

70. B)
x*(xdx +ydy)

Sol. (X2 2 =ydx —x dy

jld(x%yz) J‘ydx—xdy
or =

2 \/)(2+y2 B x>
1 y
_ 2 2 —_ L
:>22-JX +y ——X+C
71. B)

Sol. 7* always ends with 7, 9, 3, 1.
.. 7%+ 7P is divisible by 5
= Favourable events = (25 x 25) x 2
and sample space =100 x 100
2(25%25)

1
.. Required probability = 100100 _ 8

72. (A)
Sol.  LetA=1{2,3,5}, S=1{1,2,3,4,5,6}

13



73.

Sol.

74.

Sol.

75.

Sol.

76.

Sol.

77.

Sol.

78.

Sol.

B)

A : Event that first man speaks truth
B : Event that second man speaks truth
R : Day israiny

P(ANB).P(R)

P(R)=p(A ~B).P(R)+P(A'nB) PR
423
534 24
=423, 111=7%
534 534
©
Given set of numbers is {1, 2, ...... , 9} in which 4 are even and 5 are odd, so in the given product it is not possible

to arrange to substract only even number from odd number, there must be atleast one factor involving substraction
of an odd number from another odd number. So at least one of the factor is even. Hence product is always even.
.. Required probability = 1

B)
Here,n(S)=4 x4 x4=64
andn(A)=211or312 or413 or431 or 422

QOdds infavour3 : 29.

D)

Let X denote the largest number on the n tickets drawn. We have

kY k-1)"
P(X<k)= (Ej and P(X<k—-1)= (?j

kY (k=1)
Thus P(X=k)=(§j —(Yj

(&)
Let us first count the number of elements in F. Total number of functions from A to B is 34=81.
The number of functions which do not contain x(y) [z] in its range is 2*.
.. the number of functions which contain exactly two elements in the range is 3 . 2*=48.
The number of functions which contain exactly one element in its range is 3.
Thus, the number of onto functions from AtoBis 81 —48 +3 =36
[using principle of inclusion exclusion]
n (F)=36.
Let f €F. We now count the number of ways in which f~!(x) consists of single element.
We can choose preimage of x in 4 ways. The remaining 3 elements can be mapped onto {y, z} is 2> — 2 = 6 ways.
.. 1(x) will consists of exactly one element in 4 x 6 =24 ways.
Thus, the probability of the required event is
24/36=2/3

(&)
Let E, denote the event that the letter came from TATANAGAR and E, the event that the letter came from CALCUTTA.
Let A denote the event that the two consecutive alphabets visible on the envelope are TA. We have P(E ) = 1/2,
P(E,))=1/2,P(A/E)=2/8,P (A/E,)=1/7. Therefore, by Bayes’ theorem we have

P(E,)P(A/E,)
P(E,) P(A/E,) +P(E,) P(A/E,)

P(E,/A)=

4
11

14



79.

Sol.

80.

Sol.

81.

Sol.

82.

Sol.

B)
L e
3 13 oo

B)

n (S) = total number of ways in which 10 persons can be made to stand = 10!
n (E) = Number of ways in which exactly one person stands between A and B
=(10-2).2.(10-2)!=16x 8!

16x8! 16 8

~PE= 0 T Toxo” 35

&

no. of numbers=5!=120

E = Event that the number is divisible by 4.

So last two digits to see 12,13, 14,15
21,23,24,25
31,32,34,35
41,42,43,45
51,52,53,54

of the above 4 nos are divisible by 4

Son(E) =no. of numbers divisible by 4

=314=24
. n(E) 24 1
Probability = n(S) 120 5 =0.2

= integral part of (/2 + 1) will be 82.

375
Let
E = the event that A reports it is six
E, = six turns up when a dice is thrown
E, = six does not turns up when a dice is thrown

Probability that six actually showed up if A reported that of was a six =P(E /E)

P(E, "N E)

PE/E= " pE)

P(E,).P(E,/E)
~ P(E,).P(E,/E)+P(E,).P(E, /E)
P(E/E,) = Probability that the person reports six
when it actually showed
= Probability that he speak thruth
=3/4
P(E/E,) = Probability that the person reports six
when it did not show six

3
= Probability that he lies=1 — 1

_1
4
1 5
also P(E) = 5 and P(E,))= ’
13 1
6 4 8 3
P(EI/E)_ lé+§l _l+i_g
64 64 8 24

3
= 1000P = 1000. i 375

15



83. 2
Sol. Total number of arrangements = 15!
Extreme chairs are occupied by girls, thus there are four gaps among 5 girls where boys can be seated the number
of boys in these four gaps be 2x + 1, 2y+ 1,2z + 1 and 2t + 1, then
2x+1+2y+1+2z+1+2t+1=10
= xty+z+t=3
Where x, y,z, t are integers and 0 <x <3,0<y<3,0<z<3,0<t<3
.. The number of ways of selecting positions for boys = coefficient of x3 in (1 + x +x2 +x3)4 = coefficient of x3 in

1-x* !
=)
= coefficient of x3 in (1-x4)4 (1 —x)-4=6C3 =20
.. Number of arrangements of boys and girls with given condition =20 x 20! x 5!

20x10!x5! 20
15! 3003 °

Required probability =

84. 2
Sol.  P(Al)=P(0)+ P(BBw)+ P(BBBBw)

3 543 54323
+ +

3,1, 1 w8
10 12 12x7 840 210
= P(A2)=P(Bw) + P(BBBw) + P(BBBBBw)

_ 53,5433, 543213

1009 10987 1098765

1 1 1 8 43

=—4—+—=—=—

6 28 420 420 210
P(B)=P(R) + P(BR) + P(BBR) + P(BBBR) + P(BBBBR) + P(B5R)
2 52 542 543 2

— ==t ===t

10 109 1098 1098 7

54322 543212
109876 1098765

11 1 1 1 1
=—+—4—F+—+—+—

5 9 18 42 26 630
126+70+35+15+5+1 _2x126 _2
B 630 630 5

85. 2

1. Prob. of selection of is=——"
So rob. of selection of way box is N+l

Let E be the event that the wall clock selected is effective then
P(E)=P(B1)P(E/B1) +P(B2) P(E/B2) +....... +P(BN+1)P(E/BN+1)
1 [ N-1 N-2 1 }
= 1+ + +
N+1 N N N

I+2+....+N 1

N(N+1) 2
1 (N-K+1)
PBI/E)= PB-PE/B) _N+1 N
RE 1/2
CON-2K+2
N2 +N

16



86. 4R

Sol. Let Population = x, time =t (in years)
Given X oo x > & _jex
iven ~ - oeX =

Where k is a constant of proportionality
dx

or —=kdt
X

Integrating, we get
Inx=kt+Inc

X X
=h| | =kt=>— =¢t
C C

or x = ceX

Ifinitially i.e., when timet=0,x =x
then x =ce’=c¢

Sox =X

Givenx = 2x,t=30

then 2x =x e =2=¢
S.n2=30k (1)

Tofind t, when it triples, x = 3x

M =3=e"..(2)

ividing (2) by (1) then 7o = 5

In3
01rt—30X —— =30 x1.5849 =48 years.

87. 40
. dT
Sol. Let T be the temperature of the substance at a time t then — e (T-290)
aT_ k(T -290
T (T-2%0)
Where k is constant of proportionality and negative sign denote rate of cooling.
dT
or (T—290) =—kdt

integrating, we get

J.(T 290) ~ “k Ja
—In (T—290) =—kt +Inc

(T - 290}
= =eX
c

or (T —290)=ce™

Ifinitiallyi.e., whent=0 & T =370

Then (370-290)=ce

s.c=80

. T—=290=280e" ...(1)

and fort=10, T=330

. 330-290=80e ' = (40)=80¢ %
= 2 — elOk

m2=10k (2

17



To find t, when T=295
from (1), 295 —290=80e™

5
Akt —
= 20 ¢ =M 16=kt
or 4/n2=kt -.(3)
t

Dividing (3) by (2) then4 = 10

.. t=40 minutes.
88. 79
Sol. Let x denote the population at a time t in years.

then at LX = at

when k is a constant of proportionality.

odx
Solving i kx, we get

dx
j? = Ikdt:>logx=kt+c

=x= ek1+c

=>x=xe"

Where x, is the population at time t = 0.

Since it doubles in 50 years, at t= 50, we must have x = 2x .
Hence 2x, =xe*""*= 50k =log 2

loizt
e
To find t, when it triples, x = 3x

k=282 (o thatx -
= K= 50 SO aX—XO

log2
50

_y log2 -
= 3X0—X0e%t =log3=
50log3

== log2

=79 years.

89. 3
Sol. y=Ax +A3

dy
dx =A

3
. xdy (dy
Equation y= e + X Degree =3

90. 3

Sol. ——=y+1
variable sep.

dy

g+l IdX:>log(y+1)=x+c,y(O)=1

log2=c

Solog (y+1)=x+1log?2
=y (/n2)

log (y+1)=2log2=1log4
y+1=4

=y=3
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