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Physics
1. (@)
Using, the equation
1 .
Emvf =hvy, =y ... (1)
and %mv% =hvy, =y (i)

Dividing Eq. (i) by Eq. (ii) we get
1
imv% . hV()l - (I)O
%mv% hvo, — ¢
ﬁ: (25-15 1
vi (35-15) 2
vi 1 vy 1

V2% T
2. (a)Given,z=31anda =5 x 107 Hz'/?
Vv=a(z—1)
or v=a?(z—-1)>?
= (5x107)%(31—1)2
= 25x 10 x 30 x 30
=2.25x 108 Hz

—C=>?\—C
V_7\ v

3% 108 ms™?!

~ 2.25 x 10'8 Hz
=133x10"1m

= 1.33A
3. (a) Energy released in the fission of one nucleus

= 200MeV
=200x1.6x10713]

=32x1071]
Energy to be released
=1000]
3.2 x 10711 J energy is released due to number of nucleus fissioned = 1
+ 1000 J energy is released due to number of nucleus fissioned
1x 1000
~32x10°1

= 3.125 x 103 nucleus
4. (c) Here, the barrier voltage, V = 0.3 volt and the width of depletion layer,

d=2x10"°m
~ Electric field at the junction,
\Y% 03V

Td 2x10°m

=1.5x10° V/m
The direction of electric field is from n-type to p-type.
5. (¢
[Mo] = [MLT? A~?] and [H] = [AL™]

1

EuoHZ] = [MLT 2 A~2][AL"']? = [ML™1 T~?]
6. (b) Here, A = 4i + 10j
~ |Al =+ (4)? + (10)2 =+v16 + 100

=+v116 m
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Now, according to question,
A = 8i+nj

So, |A] =+/(8)% + n?
~ V116 = /(8)2 + n?

squaring both sides
116 = 64 + n?
or n?2=116 — 64 =52

orn=72m
7. (c) Let the police party catch the thief after t second.

~ Distance travelled by police party in t second = vt

and distance travelled by thief = x + %oct2

— v
Police
Thief «—>—
e=x—>

1

So, X+E(Xt2SVt
t2

oraT—Vt+X=0

vEVvZ-2ax
ort=—

o
For t to be real, v? > 2ax
8. (c) As the bob is in equilibrium under the effect of three forces - T, F and W

T+P+W =
From, the figure Tcos® =W . (i)
TsinB =F ...... (i)
From Egs. (i) and (ii)

T? = W? + F?
or T=+W?2+ F?

=V +(2)?

=5
9. (d)60kg—wt=20(g+a;)+30(g+ay)

Ta1
132
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= 20 kg — wt + 30 kg — wt + 20a; + 30a,

= 20a; +30a, =10 kg — wt
= 2a;+3a,=1
1 1
31—4& 32—68

a;: a,=6:4=3:2
10. (a) The velocity of ball after nth rebound will be
v = e ((where vy = /2gh)
Therefore, the height after nth rebound will be
vZ  e?My2  e2" x 2gh,

h, =-t— —
o2 2 2g
h h 1/211
= =1 ogre= [—n]
hy hy

11. (b) Let centre O, of disc be the origin. Due to symmetry the centre of mass of remaining part will lie at x-axis. Let
CM of new disc is at point O, where, 0,0, = aR (given).

;A
2R
here mass of cut off portion,
n(R)2-M M
m=——=—
m(2R)? 4
and position of its centre of mass, 0;0; = R Hence, for remaining part (new disc)

M x 0 — (%) x R

XcMm = aR = M
M

R E

= ——>=S0=—-

37 %73

12. (b) Let I’ part of the chain is hanging over the edge of table without sliding.
s (L )=

— ~x —

_ Length hanging over the edge

Length lying on the table
(As the chain have uniform linear density)
ll
ERORID
—_
1+
13. (a) Moment of inertia of circular disc = %MR2
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1 M 1 M?
() -
2 \mtp 2 ttp

M
(AsM—1'[R2tp:>R2 )
Tttp
If mass and thickness are same, then

[ ox—
p
So, the disc made from more dense material will have smaller rotational inertia.

14. (¢) Total energy = KE + rotational KE
_1 2,1
=3 (Cm)ve + 3 MV
4
= § mv

15. (d) Astronaut would not experience any gravitational force as it is balanced by centrifugal force.
So, A is false and R is true.

16. (c¢) Mass of the particle = m
spring constant = k

The time period of oscillator, T = 2m \[%

2

As ko = (where 1 is the length of spring)
= 2k
=2
T oR = \/_
17. (c) Breaking stress = —

Here, breaking stress = E x 10°Nm™—?2

40 % 106 3x10
= e =
31 Tr?
= r? = 2 x 1076
4
or r=15%x10"3m
= 1.5 mm

18. (¢) Air flows from smaller bubble to bigger as the pressure in smaller bubble is higher.
19. (a) By the principle of continuity

Avq = Ayv,

According to question, A; = L2

Vi =428y

and A, = mR?
v, = ./2g4y
LZ,/Zg = mR?,/2g4y
or = 2mR?
R L
or =—
V2T
20. (a) Coefficient of real expansion
V. —Vy
YR=T
ARACETN)
H V, = 3 vV, = 2
ere, 2 — 45 1~ 3

and (t, —t;) = (100 — 20) = 80°C
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(3-3)_ 1

S YR = =—
%(80) 640

=15.6x107*°Cc?
21. (b) According to question,

Il “ l
o [

T, = 0°C T, = 100°C
=273K =373K
273 373

" L/2 (L/2)+5

= 273 (L + 5) =373 (L)
2 N 2
or

L
273 x5 =100 (E)

or

L =273

o . T,-T, . . T, —(T,—62)
22. (a) The efficiency of engine, n = 5 According to question, 2n = T
1 1
1 T, —T,

2T, =T, + 62

or

62 = (T; — Ty)

Only option (a) satisfies the condition.
23. (d) In adiabatic process

pVY =k .....(0)

Given, p o T3 or p = kT3

)

k
= ()

= p?V3=k

= pV3/2 =k

Comparing Egs. (i) and (ii)
_3_%

we get Yy = 2= Cy

24, (c¢) The given situation can be shown as

A B
120 K; X K, 0°cC

Rate of flow of heat will be equal in both the slabs
S (12 - X)K1 = Kz(X - 0)

Ky
12 —x = 2x ( K4 =7)

= x=4°C
The temperature difference across slab
A=(12-x)=(12-4)

= 8°C
25. (a) Here, v, =

\%
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v
and v, = VZTIEN
(103)
v(195)
= Vi = 40
d v(193)
and v, =
40

According to given condition
= (195) v =9....()

and

_v(93) _ .
o = 9....(11)

Adding Egs. (i) and (ii)
18 Y 195 —-193 2v 18 ’
= — — = = —

40 ( ) 40

20
or v=360m/s
26. (c) Given, 1 st overtone of A = 2 nd overtone of B

1 T 3

>— |— = — | —
1, |mrzd 21, |
I, 3

:_ —_—

T
rid
11)

rq "2 (E
But r; = 2r,
oI 3 (ll)
" 2r, 2\l
or 1_121311212 =1:3
27. (d) Here, w; = 0.45
w, =0.21and f; = 84 cm
As the lens are kept is contact it is achromatic condition.

Wy fy
w,  f
045  f
021 84
45 x 84
= f1 = — 21 = —180 cm

28. (b) In compound microscope both objective and eyepiece are convex lenses. An objective lens is of small focal

length and eyepiece is of large focal length.
29. (c) As the light ray incident at critical angle,

13
smC=E——andC=r
.18
13
Slnr—1.8
18 13 13
= = X— =
S = 16718 16

0 — sin-1 (13
= Sin 16
30. (¢) Given, Ig = 75% of I ;;)ax
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3
Zlmax
= —(4a%) = 3a2
4(3) a
= 4a’cos? = = 3a?
Coszg—ﬁorcosg—ﬁ
2 4 2 2
¢ = s
= — = — = —
2= "P=3

31. (c¢) Given, pole strength = m
and magnetic moment = M
When it is cut 5 times parallel to its axis,
pole strength, m" = %
When it is cut 3 times perpendicular to its axis, then length 21’ = Zzl

~ pole strength, m’ = %

and magnetic moment,

o ( (2_1) _M
M= (6) 4) 24
32. (b) Magnetic field intensity —Am™?!
Magnetic flux - Wb
Magnetic pole strength — A-m
Magnetic induction — Wb — m™
33. (b) Let V be the potential across the capacitor when it is fully charged, then, energy stored in the capacitor will be
1
=3 Cv2
(where C = capacitance of capacitor)

When the capacitor is fully discharged, loss of energy is in the form of heat = AH
As the system is thermally isolated so,

2

1
AH =§cv2
Here, AH = msAT
1
ECVZ = msAT
2msATy */?
or \ =( C )

34. (a) Let the capacitance of condensor, M = C
The new capacitance of condensor, Cyy = 8C

The capacitance of condensor, N = C
!

. C
The new capacitance of condensor, Cy = -
Agy _ 4Ag,

where C =d/4— 3 =4C
o (ol B 4C _ e
N2 2
Since the two condensers are connected in series
1 1
S ViV = —1—
B 1 1 14
8c'2c

= Vy:Vy=1:4
35. (d) Given, situation is predicted as
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ipb=34+2=5A
i,=i1,—-2=5-2=3A
i=i,+1=3+1=4A

36. (b) Given, circuit
12V 2V

L+

+ -
—{I|+ T
it

s0e3 (@D %R @ ®@

In loop (1)
12 —500i; —Ri; =0
= 12=1i;(500+R).....(0)
In loop (2)
12 —500i; —2=0= 10 = 500i,
Or i1=%A""' (i1)

From Egs. (i) and (ii)
1
12xi—= (500 + R)
1

= 12x50 =500+ R =R =100Q
37. (¢) Given, E = ab + b6?

cp=_ 94 e +ber)
"PT4e a6
=a+ 2bo

At =T, p=0
a
> T, = ———= —350°C

2b
38. (b)
39. (a) At, t = 0, switch closes

25V
Current i = 10[1 —e
So,att=0,i=0
So, potential across inductor = 25V
and across resistor = 0 V

40. (a) We have, i; = 1(%)

where i = total current

o ig 10 1
Sensitivity = Tg ===

—tR/L]
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—— ecu
1 S
6 G+S
= G+S=6S
G
= G=5SorS= 3
20
= S= <= 4Q(+ G =20Q)
Chemistry
41. (¢)
0]
0™ |
/ 0O
\ zn/H,0 CHO
| + 303—>o€ —p- 3|
- CHO
benzene glyoxal
0\% (%)
triozonide
) 0
H.C—CH—CH,—CH; . . . L.
42. (b) | compound contains a chiral centre or an asymmetric carbon atom therefore, it is

Br
optically active compound and hence this compound exhibits enantiomerism.
43. (a) In the presence of air and light, chloroform forms carbonyl chloride (also called phosgene) which is

extremely poisonous.
1 Air and light
CHCl; +=0, -  COCl, +HC
chloroform 2 phosgene

44. (c) Due to strong +R effect of -OH group, the electron density in phenol (I) is much more than in benzene (I1I)
while due to the strong —R effect of the —NO, group, the electron density in nitrobenzene (II) is much lower than
in benzene. Hence, the order of reactivity towards nitration is as

0:0-0

45. (a) Wolff-Kishner reduction is done by heating the carbonyl compound with a mixture of hydrazine and KOH in
the presence of ethylene glycol.

CH3\C
=0 + HzNNH?_ i
CHy” ;0
acetone

CH, - CHa

\ KOH

CHs

cHy”

propane
46. (c) A stronger acid will have higher K, value but smaller pK, value while a weaker acid will have smaller K,
value but higher pK, value. Hence among the given carboxylic acid the pK, value of strongest acid is 0.23 .
47. (d) Nitrobenzene on reduction using zinc in alkaline medium gives hydrazobenzene.

NO,

2©+ L[ 2o+ NaOH
nitrobenzene @—N—NO
I

H H
hydrazobenzene

X)
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Hydrazobenzene (X) contains 270 and 6T bonds.
48. (b) Polymers which control various life processes in plants and animals are called biopolymers. Cellulose, Insulin,

DNA, starch, protein etc are examples of biopolymer. Nylon-6 is a synthetic polymer. It is not a biopolymer.
49. (b) At isoelectric point, the amino acids have the least solubility in water and this property is used for the
separation of different amino acids obtained from the hydrolysis of proteins.

50. (d) Alitame is an artiﬁcial sweetening agent. It is 2000 times more sweet than cane sugar. Its structure is as
OHHO H

|
HO—C—CG—C—C— -(I:— —N—

H’\HzHHg

RAW
/N

—C—H
R /
H;C/ \(,H3

51. (b) Phosphorus acid (H3PO3) is a dibasic acid.
0.3MH;PO5 = 0.6 NH5PO4

N.V; = N, V,
0.1xV,=0.6x100
V; = 600 mL

52. (c) Potential of hydrogen electrode at pH = 10 is -0.591 V .
Reduction potential of Cu?* /Cu is 0.36 V .

Oxidation potential of Zn/Zn?* is 0.76 V .
2.303RT _ 2.303 X 8.314 x 298

F 96500 s
53. (a) ANH,Cl = A, NH} + ACl~ = 130 ... (i)
A NaOH = A Na* + A,OH™ = 217 ...... (i)

AeNaCl = ANat + A,Cl™ = 109 ..... (iii)
On adding Eq. (i) and (ii) and subtracting the Eq. (iii)
AuNHF + A,,OH™ =130 + 217 — 109

ANH,OH = 347 — 109

= 2380hm™! cm? equiv "

54. (b) Potassium has bcc system
Number of mole = 39/39 = 1 mole
1 mole of atoms = 6.022 X 1023 atoms = N
- In bee system 2 atoms are present in 1 unit cell.
~ N number of atoms are present in g unit cells.

55. (d) Activation energy for the forward reaction, E¢ and the activation energy for the backward reaction, Ey, are
related to the enthalpy of the reaction by the equation.
AH = Ef—Ey
For exothermic reaction
AH<O
Ep, > Ef
56. (a)
2AB =A, + B,
[A2][B2]

Ke=TTaBp?
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1
in, AB=-A —B
again, > 2+ > 2

[A;]'/2[B,]"/?
[AB]
K¢ = (K ,)2
or K.,'= \/K_C =V49 =7
57. (d)
CH5COOH = H* + CH5C00"~
[H*][CH5CO0~] [H*]?

K. = =
a ™ " [CH;COO0H] [CH;COOH]

[H*] = \/K,[CH;COOH]

=+/2 % 10-5 x 0.05

Ke' =

=+10"°
[H¥] = 1073
~ pH = —log[H*]
= —log[1073]
~ pH=3
58. (d)
AHg
330 x 27.3
273
=33JK?!
59. (a) Freundlich adsorption isotherm is as
X o gal/n
m ke

Taking logarithms on both sides
X 1

log— =log K+ -1

og— = log + —logp

On plotting a graph between log x/m and log p, a straight line will be obtained.

1
Slope o

log; v

Intercept = log K

log p

60. (d) Both hydrogen (H,) and deuterium (D,) molecules have same bond length but have different bond energy,

melting point and boiling point.

Hydrogen (H,) | Deuterium (D)

Property 74 pm 74 pm

Bond energy | 436 k] mol™! 443.3 kJ mol
M.P. 0.00°C 3.81°C

B.P. 100.0°C 101.42°C

61. (b) Sodium hydroxide reacts with sulphur to give sodium sulphide and sodium thiosulphate.
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4'S + 6NaOH — 2Na, S + Na, S,05 + 3H,0
sodium sodium
sulphide thiosulphate

62. (b) Boron reacts with concentrated HNO; to give orthoboric acid and nitrogen dioxide.
B + 3HNO; — H3BO5 + 3NO,
63. (d) Graphite has a two -dimensional sheet like structure. The adjacent layers of sheet are held together by weak
van der Waals' forces. In graphite each carbon atom is present in sp? hybridised state.
64. (c¢) The structure of pyrophosphoric acid (H4P,0-) is as
O O
|

.
/ REZRN
| [ O
OH  OH
Hence, it contains 120 and 2m-bonds
65. (a) When moist chlorine gas is reacted with hypo then colloidal sulphur, HCI and sodium sulphate products are
formed.
Na, S,03 + H,0 + Cl, = Na,S0, + 2HCl + S
66. (b) The structure of Cl0O, is angular. The Cl -atom is sp3-hybridised in the angular molecule with bond angle of
118° and Cl — O bond length of 1.47A.

H
HO

1.47A

67. (d) XeFg has distorted octahedral structure in which all the six position are occupied by fluorine atoms and one
lone pair is present at the centre of one of the triangular faces. It involves sp3d3 hybridisation of xenon.

68. (d) Magnetic moment (L) is given as

n=nn+2)

where, n is number of unpaired electrons.

Fe?*: [Ar]3d®; number of unpaired electrons = 4

Ti%* :[Ar] 3d%; number of unpaired electrons = 2

Cu?* : [Ar] 3d%; number of unpaired electrons = 1

V2% : [Ar] 3d3; number of unpaired electrons = 3

Hence, the increasing order of magnetic moment is as

Cu?* < Ti** < V#* < Fe?t

69. (a) Nickel oxide is reduced by water gas to obtain the metal. Other oxides are reduced by other reducing agent.

A
Zn0 + C—»Zn + CO
A
WO0; + 3H,—» W + 3H,0

A
Fe,05; + 3CO—2Fe + 3CO,

2NiO + CO + H, — 2Ni + CO, + H,0

N—————

Water gas
70. (c) Methyl isocyanate (MIC) gas is responsible for Bhopal gas tragedy in 1984. Methyl isocyanide reacts with O

on HgO to form methyl isocyanate.

71. (a) Percentage of S
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_ 32 x weight of BaSO4 x 100

~ 233 x weight of compound
_32x0.233x100

233x0.16
=20
72. (a) In cycloalkane the heat of combustion of cyclohexane ( 657.9 k] mol™1 ) is the lowest hence it is the most
stable cycloalkane. Cyclopropane and cyclobutane are less stable due to angle strain and torsional strain, therefore
cyclopropane and cyclobutane are reactive cycloalkane.

73. (d)

C

VEA
_ 3x10°
"~ 600 x 1079

v=15x 10" Hz
74. (a) According to Bohr's model, electrons revolve only in those orbits for which angular momentum is an integral
nh

multiple of % i.e., mvr = Py
75. (c) The electronic configuration of Na, Ne, Mg and Al after the removal of an electron is as
Na't:1s2,2s?,2p®
Ne‘t:1s?,2s2,2p°
Mg*:1s2,2s2,2p®, 3st
Al*: 1s2,2s2,2p®, 352
The ionisation energy decreases as the size of the atom/ion increases. Further ionisation energy increases with increase
in nuclear charge. Since, Na*gives a stable electronic configuration hence its IE, is highest among the given species
and therefore the correct order of their IE, is
Mg < Al < Ne < Na

76. (b) Formal charge = [ Total number of valence ]

electrons in the free atom

Total number of 1 [ Total number of
— | non-bonding (lone ] — —| bonding (shared) ]
pair)electrons electrons
'N=N=0:
In @ 2 structure the formal charge
on...
the end N atom marked 1 ,
1
=5—-4—-(4
10
=5—-4-2=-1
the central N atom marked 2,
1
=5-0- > (8)
=5—-—4=+1
the end O atom,
1
=6-4—-(4
6—4—5)
=6—-6=0
77. (b)

78. (d) Molecular weight of

NaHCO; =23+ 1+ 12+ 48 =84

Molecular weight of

Na,CO3 =46 + 12 + 48 = 106

Hence, total weight = 84 + 106 = 190

-« In 190 g of a mixture, weight of Na,CO3 is = 106
~ In 19 g of a mixture weight of
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R— edu

106 x 19
Na,CO5 = 190
=106¢g

79. (c) Real gases approach the ideal gas behaviour at high temperature and low pressure.

80. (a) Lowering of vapour pressure is a colligative property. It depends on the number of particles of the solute.

BaCl, = Ba?* + 2Cl~; 3 ions

NaCl = Nat + Cl~; 2 ions

Al,(S0,4)5 = 2AI3* 4+ 3S037; 5 ions
Hence the ratio of lowering of vapour pressure is 3: 2: 5.

Mathematics
81. (o)
a+2XCZOSX ’X < 0
82. (b) Given, f(x) =
(b) ) btan — , x>0
[x+4]
Atx=0
) . a+ 2cosx
LHL = lim f(x) = lim ———
x-0~ X—0 X

2 4
a+2(1—)§—!+%—---)
= lim >
x—-0 X

XZ X4
. (@+2)+2(-X+ - )
_x—>0 X2

o) 4

0+2(2—",+%—---)

= lim 5 =-1
X—0 X

[~ f(x) is continuous so we takea + 2 = 0 ]

T
RHL = Xlir(r)1+f(x) = )l(l_r}(l)btan X+ 4]
= btanE =b
4
But LHL = RHL
= —1=banda=-2

83. (¢) Given

A1+x)A+x)A+x) .. A+x*)x(1—Xx)
y =

X (1—x)
A =-x)H+ (A +x) .. (1 +x™)
B 1—x
[1 _ (XZH)Z] 1-— X4-n
= y = =
1—x 1—x
dy  (1—x)(=4nx*"1) — (1 —x*")(-1)
dx (1 —x)?
(ﬂ) _1(=0)-(1-0)(-1)
dx x=0 - 12
- I - 2 2
84. (a) Given, cos™! (;;yz) =k
%2 — y2 Y
m = cosk

On differentiating w.r.t. X, we get
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d d
(x2 +y?) (ZX - Zyd—i) - (x*—y?) (ZX + Zyd—§>
(xZ + y2)2

d
= — 4x2yd—z+ 4xy% =0

S dy_y
dx x
85. (¢) f(x) = |x| + |sin¥]|
. f(0 —h) —£(0)
HD =M —n
10 —=h] +|sin(0 —h)| — (0 + 0)
= lim
h-0 0—h
_ 1 h+sinh lim (1 sinh
ThS0 . —h _hl—r»r(l)< h )
=—1+1)=-2
86. (d) Given,y = bgTeX and z = log. x
zZ
AN y = g

On differentiating w.r.t. z, we get
dy e*(1)—ze* 1-z
dz e?? T e?
Again differentiating, we get
d’y e*(—1) — (1 —z)e?
E = eZz
—2+z

eZ

2
dy dy 1—-z —2+4z 1 o

dz2 ' dz  e? b eZ 5 e?
o1 = 1 _ W3
87. (¢)-- cos(60°1") = .
88. (¢) Given,s =t2 — 2t +5
On differentiating w.r.t., t we get

dS—Zt 2
dt

Again differentiating, we get

89. (d)
Given, y = 5%

dy .
i 5%log 5

d
= (_y) = 5*1]og5
dx (x1,y1)

~ Length of subtangent
dx V1 5% 1
~ Y14y T Sxilog5  5%ilog5  logh
90. (a) u = sin(y + ax) — (y + ax)? ... (i)
On differentiating partially w.r.t. X, we get
u, = cos(y + ax)a — 2(y + ax)a
Again, differentiating partially w.r.t. x, we get
Uy = —sin(y + ax)a? — 2a% ...... (i)
On differentiating partially Eq. (i) w.r.t. y, we get

=
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u, =cos(y+ax) — 2(y + ax)
Uyy = —sin(y + ax) — 2 .. (iii)
~ From Egs. (ii) and (iii), we get
xx = a’Uyy

u
91. (b) LetI = | < /%+ /%) dx

Put x = acos 20 = dx = —2asin 26d6
a + acos 260 a —acos 20
s = —f +
a — acos 260 a4+ acos 20
X 2asin 20 do
B J‘ 2cos? 0 N 2sin? 0 5asin 206
N 2sin% @ 2cos20 asin

cosO sinBy\ |
=—2af< + )stGde

sin® cos©

1 .
= —2af mstGde

= —4af do = —4ab + C;
= —2acos™! (g) +Cy

= —2a [g —sin™?! G)] +C,;
= 2asin™! (g) +C, —ma

X
= 2asin™?! (5) + C, where C = C; — ma

8

sin® x—cos® x

92. (a) Let1= f 1-2sin2 xcos? x
(sin*x + cos*x) /(sin* x — cos* x)
= X
(sin? x + cos? x)? — 2sin? xcos? x

= f (sin? x + cos? x) (sin? x — cos? x)dx

sin 2x
= —f cos 2xdx = —
Butl = Asin2x + B
. A —_— 1
2 1+cos 4
COS 4X
93. (d) Letl = [ —
2cos? 2x <
_ f cos?x —sin?x
sin xcos x
J‘ sin 2xcos? 2x
= —dx
cos 2X
cos 4x

_1J 0 dxdx =
—2 SIn 4Xdx =

94. (d) Given curves are X = y?

andx =3 —2y2 > y? = ——(X;3)

Point of intersections are (1,1) and (1, —1)
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= Required area = 2 01 (x, — x1)dy

1 3y3 1
= Zfo [ —2y?) —y?*ldy =2 [(331 - %)L

=2[3-1]=4

95. (¢) Given, I, = [ *tan™ 0d6
/4
" In_1 + In+1 = f tann_l ede
0

+

/4
f tan™*1 0d6
t

0
/4

f an""10(1 + tan? 0)de
0

/4
= f sec? Otan" "1 0d0
0
Puttan® = ¢ = sec?0d6 = do
1
“ Iho1 tIns Zf " tdd

0
¢ _1
(] -2
b-a
2-0

h=——=0.
= 2 0.5

~ Simpson's rule,

b h
|| fo0dx =510 +v2) + 40 +y3) +26)]
0.5 Sml3
=?[(1 +5) +4(Z+T) +2(2)]

0.5 14
=—[6+18+4]=—

3
oy _y, 9()
97. (b) GlVel’l,&—;-}'q),—(%)
Puty = :>dy_ + dv
ut y = vx dX—V de
dv d(v)
V+X&—V+¢,(V)
"(v dx
L Y dx
(V) X

On integrating, we get
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logd(v) = logx + logk

y
= o) = ke = () = kx
98. (a) Given differential equation can be rewritten as
dy COS X
+ —dx =0
1+y 2+sinx
Put 2 + sinx = t = (cosx)dx = dt

d 1

On integrating, we get
log(1+y) +logt=logC

= (1+y)x=C
= (1+y)(2+sinx)=C
when y(0) =1

(1+1)@2+0)=C=>C=4
(1+y)(2+sinx) =4

Atng
[1 +y(g)] [2+sing] =4
g1 4
= 1+y(5)=§
1
> v(3)=3

99. (b) Given, f(x) =x% —4x+5

On differentiating w.r.t. x, we get

f'(x) =2x—4

Putf'(x) =0=>x=2

Forx > 2,f'(x) > 0, increasing

~ Minimum value is f(2) =4 -8+ 5=1

~ BE€]J1,00)
100.  (d) Given, f: R = R and f(x) = E]
Also,

{fx): x| <71} ={f{(x): =71 <x < 71}
= {[g] =71 <x <71}

{[_725;0.1] ’ ';L_Tm] ’ 7’([2-1’ 0.999
B ey

= {-15,-14,...,0,...,13,14}

101.  (a) Here, we see that (2n — 1) is an odd number - a?®~1 + b27~1 jg divisible by a + b.

102.  (b) According to the given condition
("C, "c)(™ e, *1cy) ... (tcicy) = 14400
= ("C"IC, .. 1Cy)?% = (120)2
= nn-1)(n-2)..1=120
= n!=>5!
> n=>5

103.  (b) The five -digit number is formed only when unit place is either O or 5.

Case I. When 0 is in unit place, then rest of numbers can be selected in °P, ways.

=51=120

Case II. When 5 is in unit place, then rest of numbers can be selected in °P, ways.

=51=120
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And we have to subtract those cases in which 0 is in thousand place.
The number of ways = *P; = 24
~ Required number of ways = 120 + 120 — 24

=216
104.  (b) Given, ®Pg = A+ 8- 1P,
15! 14!
14! 14!
14!
== 14pg
105. (d) Given, "71C3 + 71C, > "Cy
nc4 > nc3
[ nCr+ nCr—l — n+1Cr]
= n—4>3
= n>7
n=2_8

'1'06. (d) Coefficient of r th term
= Coefficient of (r + 1) th term
. 29Cr_1(3)29—r+1(7)r—1 — 29Cr(3)29—r(7)r
3
= 29Cr_17 — 29(:r
29! 9 3 29!
= -_= ——
r—D)!29=r+1)! 7 (29 —1)!r!
3 1
> — = —
729—-r+1) r
= 3r=203-7r+7

= 10r = 210
>r=21 )
. X“+x+1 A B
107. (d) leen,m = E-I_E
C
+x— 3

>x2+x+1=Ax—-2)(x—3)
+Bx—1)x—-3)+Cx—-1)(x—2)
Put x = 1,2 and 3 respectively we get
1+1+1=A1-2)1-3)

3

= 3=2A=A=3
2242+41=B2-1)(2-3)

= 7=-B=>B=-7

and 32+3+1=C(3-1)3-2)

13

= 13=2C$C=7
A+C—3+13—8
=3 > =

o 2n Qoo 2n+1-1
108. (@) Xnz1 oy = Zn=1 Gnroy,




II '% TELANGANA EAMCET PYQs
= (G(PlU Telangana EAMCET 2011 L

1]
i

D)

1 1 1 1 1

BETRETINE TR TRN-TR
1

=e_1=—

I
= /N
NlH

e

109.  (d) Given, y = ax? + bx + c Since, a > 0 and b? — 4ac = 0 Therefore, given curve touch the x-axis and lies
above it.

110.  (d) Since, tan A and tan B are the roots of the equation x> — px+q = 0

~tanA +tanB = p and tan AtanB = q
tanA + tan B

s~ tanA+B)=———
an( ) 1 —tanAtanB

P

= sin(A+B) = P

VpE+ (1—q)?
p?
-~ sinf(A+B)=————
( ) p?+ (1 —q)?
111. (a) Leta = —2,
ax3—2x4+1=0andx*—-2x24+1=0

Putx =1, we get
1-24+1=0and1-24+1=0

= 0=0and0=0

Hence, required value isa = —2
x?—3x+4

112.  (d) Lety = ——

=>x2(y—-1)+x@y+3)+@y—4)=0

Since, X is real.

: D>0

BZ2—4AC>0

By+3)?—4@y-DMAy-49 =0

9y2 +9+ 18y —16(y?2+1—2y) >0
7y> —50y+7<0
7y-1D—-7)<0

1 <7
7

L 4L UL

—sina cosa O

0 0o ef
Now, |A(a, B)| = eP(cos? a + sin? a) = eP

113.  (b) Given, A(a,B) =

cosa Sina 0]
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C,1 = ePcosa, Cyp = ePsina, Cy5 =0
C,; = —ePsina, C,, = ePcosa, Cp3 =0
C31 =0,C3, =0,C33 = cos?a+sina=1

ePsina —ePcosa 0
0 0 1
cosa —sina O ]

- adj(A(a, B)) =

ePcosa —ePsina 0]

1
~[Al(e, B)]7L = ke ef[sina  cosa 0

0 0 e P

sina  cosa 0 | =A(—a,—B)
0 0 e®

X1

114. (d)LetA=[X2]

I lleln

[cos oa —sina O

2xX4 + X,

3%, + ZXZ] (1 1]

C[2x1+%X; 2%+ X,

T 8% +2x, 3x; + ZXZ]

[2x1+x2 2x1+x2]:[1 1]

3xq +2x, 3xq +2x, 0 0

= 2x4 + X, = 1land 3x4 + 2x, = 0
On solving, we get

Xq =2

and x, =-3

2

A :[—3]

115. (b)

24 25 26
116. (c)LetA= (25 26 27
26 27 27

Applying R, - R, — Ry
al’ld R3 - R3 - Rz

24 25 26
A=|1 1 1

1 1 0
= 1[25 — 26] — 1[24 — 26]
=-142=1 _

117. (b)Given,zza—%
'|i+z|2—|i—z|2—a+iz——a+§2
N B 2 2

1\2 3\2
— A2 - _ 2 _
a+<2) <a +<2)>
1 9
:———:—2
4 4

118. (a)Letz=x+1iy
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tH)-3
CAe\L 2/ T3

= arg(z—2)—arg(z+2) =

wlA

= arg((x — 2) + iy) — arg((x + 2) + iy) = g

= tan~! (xz 2) —tan~! (x _):_ 2) = g

y __Y
= tan-l|-—X=2 x+2 T
1+ _x Y 3
Xx—2"7x+2
4y i
= |[5———=|=tanz=+v3
[ 4+y2] anz =V3
$X2—4+y2=ﬂ
V3
=
1y
xX2+y?——=-4=0
e
Hence, it represents a equation of circle.
119. (d)

i 2011
(1 + i)2011 (\/_)2011 (\/— \/—)

(1—1)2009 { \2009
(\/_)2009 (\/__ \/__)
iy 2011
(V2)? (eT) i\ 4020

1T
= =2 (eT)
< 2000

_ Z(ein)1°°5 = 2(=1)1005 = —2

120.  (d) Since, period of cos(5x + 3) = =
-~ Period of f(x) is also 2?11

121. () 16|2sinsin (%*)| = 16[cos 2A — cos 3A]
= 16[2cos? A — 1 — (4cos® A — 3cos A)]

162 () —1-(4x 22 -3x3)
4 64 4

_1611 (27 9)]
18 \16 4

_ 16 '2—27+36]
e T
=11
122. (o)
123.  (b) Given trigonometric equations are
tanf = —1
and cosO = i
V2
> sin®=-1/2
0 = si /m
= = —_—
sin sin—
0 =2nm+ m
=2nm+—

124.  (a) Given equation is
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5m?
(tan™1x)? + (cot™1x)? = e
5x?
(tan™'x + cot™'x)? — 2tan"1x-cot™lx = -
s
e tan—1 1,1
[. tan™ " x + cot x—z]
m? . . 5m?
= s 2tan™ " x(m/2 —tan" ' x) = e
o 1Ttan‘1x+2(t . )2_5112 m?
5 an™x)? = —=—

- (tan-1x)? mtan~'x 3w’

an~1x R

T m2 32

L, _2¥ 7t

o tan"lx =
2
L _ZET
= tan” "x =
an~1x 5
_3ntm
4 4
3m B8

= X =tan (T),tan (— Z)
=>x=-1,-1

125. (a) We know that

sinh~(y) = log (y + 1 +y?)

Put y = cotx

= sinh™1(cotx) = log (cotx + /1 + cot? X)

= log (cotx + coseczx)

= log(cotx + cosecx)

— (1+COSX)
- 08 sinx

2cos?x/2
=log| =—
2sinx/2 - cosx/2

= log(cotx/2)
126.  (a)In A ABC,acos? + acosZ% = %

’s(s—c)2 Jys(s—a)] 3b
a ab }+C{ bc }_7

a-S(S_C)+c~S(S_a)—§

U

ab bc 2
R s(s—c)+s(s—a)=ﬁ
b b 2
S 3b
= b(s c+s a)—2
= 2s(2s —a—c) = 3b?
= 2s(a+b+c—a—c)=3b?
= [+2s=a+Db+ (]
= 2s-b = 3b?
= 2s =3b
= a+b+c=3b
= 2b=a+c
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= a, b, ¢ are in arithmetic progression.
127 (¢) In A ABC, cosA cosB _ cosC

b ¢

By sine rule,

cosA cosB cosC

ksinA  ksinB  ksinC
= cotA = cotB = cotC
= A=B=C
Hence, all angles are equal so the A ABC is an equilateral.
128. (¢)In A ECD

t15° = —
CO D
= EC = CDcot 15°
= EC = CD(2 + V3), given

EC=(H-h)(2++3) ...

In A ECF, cot45° = EC

CF
D
/ IH h
E 15" c

45°
2500 m

|
5

F
= EC = CFcot45° = (H+h) ... (ii)
From Eq. (i)
(H-h)2++V3)=H+h
= HR+V3)-h@++V3)=H+h
= H(1++v3) =h(3 +V3)

3++3 3+4/3
= H—h<1+\/§>—2500<\/§+1>

= H = 2500v3 m
129.  (b) Let the vector v make an angle a with each of the three axes, then direction cosine of v are <

COS Q, COS a, cosa >
Also, cos?a+ cos?a+ cos?a = 1

1 1
H f — e ——
ence, direction cosine of v are < — \/_ \/_ \/_ >Sor< — \/_, B A >

So, the requlred line which makes equal angle with the coordinate axes is

Now, the magmtude of the projection of the vector a = 4i — 3j + 2j on line v.
~ Projection of a along v = av

[v|
_YB_

130. (a) Since, vectors are orthogonal.
« (1—2xj—3yk) - (i+3xj+2yk) =0
1

= 1—6x2—6y2=0:>x2+y2=€

Hence, the locus of a point is a circle.
131.  (b) Now, i X (r X i)
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={-Dr—(>1-1r)i

=r—rqi
Similarly, j X (r Xj) =1 — r3j
and k X (rxk) =r—r3k
SIX(xi))+(xaxj)+ kx(@rxk)
= 3r — (ryi + ryj + r3k)
=3r—r=2r
132.  (b) - Position vector of AD

A

¥ X
1>

X

%

'\.,6)’, N

B D C
_ 1(=3i + 4Kk) + 1(5i — 2j + 4K)
N 1+1

=i—j+4k
~]AD| =V1+1+16 =18
133.  (d) - {(a + 3b) x (3a — b)}?
={3axa—axb+9bxa—3bxb}?
= {—10a x b}?
= 100[|a||b|fisin 120°]?
2

=100 1X2><ﬁ><7 =100 x 3 =300

134.  (c¢) Since, [uvw] =u- (v X w)
= [uvw] < |ul|v X w|
= [uvw] < [v X w]

i j Kk
Now,vxw=12 1 -—-1|=3i—-7j—-k
1 0 3
L~ vXw=v9+49+1=1+759
. [uvw] <59
. oy 15C2X5C1
135. (a) -- Required probability = T
3
_ 15x7x5
T 20x19x 18
3x2
_7x25 35
- 20x19 76

136.  (b) Firstly, we fix the seven white balls in alternate position in 7 !. In out of 8 positions 3 black balls can be
placed in 8P; ways.

8
 Required probability = Z>—2
71 x 8! '
~ 51x 10!
_8X7x6 7

T 10x9x8 15
137.  (b) Given, P(A) = 0.5,P(B) = 0.4
and P(AUB) =0.6
(i)~ P(AUB) = P(A) + P(B) — P(AN B)
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= 0.6=0.5+04—P(ANB)
= P(ANB) =10.3
(ii)) P(ANn B) = P(A) — P(A N B)
=05-03=0.2
(iii) P(AN B) = P(B) — P(AN B)
=04-03=0.1
(iv) P(ANB) = P(AU B)®
=1-P(AUB)=1-06
=0.4
138.  (a) Mean, m = ¥}, pix;
1 1x2 2x3 3x4
*T0" 10 "0 T 10

4
~ Variance = Z pi(xj — m)?

1=1

_ 1! 0 22+2 1 22+3 2—2)2

139.  (d) Given, p = 0.001,n = 2000
~ Mean = np = 2000 x 0.001 = 2
Using poisson distribution,

e X
PX=x)= 5
. 23e73 4
fPE=3) =0 =g

140.  (c) Let P(x4,y,) be any point, then
VG4 = 0)% + (v, — 2)?
/0 — 02+ (y1 +2)2 =6

:4/X%+(Y1—2)2=6— x{ + (y1 +2)?

= x2+ (y; —2)2 =36+ (x + (v, + 2)?)

—-12 /xf+(y1+2)2
= —8y; =36 —12 /Xf + (y, + 2)2
=3 ’xf+(y1+2)2=2y1+9

= 9(x? + (y; + 2)?) = 4y? + 81 + 36y,
= 9x? + 5y? =45

Hence, locus of a point is

9x? + 5y% = 45

141. (c) Given equations are 2x+y =2,x =0,y =0andx+y = 5.
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(5, 0)
B
X

T A\ 0)
y X+y= 5
2x+y=2
The total integral points lies inside the quadrilateral ABCD is
(1,1),(1,2),(2,1),(2,2),(1,3),(3,1).
142.  (c) The equation of perpendicular lineonx+ 3y = 7is 3x —y+ A = 0.
Since, it is passes through (3,8).
9—-8+A =0
=-1
3x—-y—1 =0
The point of intersection of lines x + 3y = 7 and 3x —y — 1 = 0 is (1,2), which is the foot of a point.
Let the image of a point (3,8) be (x41,y1).
3+x4q 8+y,

> A

) =2
2 2
= X1 = _1, Y1 = —4
143, (a) Slope of AB == =1
Therefore, ZBAX = 45°
But £BAC = 45°
> £CAX =90°
So, the equation of AC is
X—2 y—9
= = r (say)

c0s90°  sin90°
We have AB =,/(3—2)2+ (1—-0)2=+2

Ya
(&
B(3,1)
X" > X
v
y'
As AC is the new position of AB, therefore AC = AB = /2 thus, the coordinates of C are given by
x—2 y—0 NG
c0s90°  sin90°
> x=2y= V2

Hence, the coordinates of C are (2,v2).
144.  (c) Since, one of the lines represented by ax? + 2hxy + ky? = 0 bisect the angle between the axes therefore
its equation is y = x.
Since, y = x satisfies ax? + 2hxy + by? = 0, therefore
ax? + 2hx? + bx? =0
(a+b)2=44h% ... ()
Now for equation 4x2 + 6xy + ky? = 0
Here,a=4,h=3,b=k
Now from Eq. (i)
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= (4+Kk?=4(3)2=36

= 4+k=1+6

> k=2,-10

Hence, k € {—10,2}

145.  (b) Ifax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 represents a pair of parallel lines, then

gZ—ac  [f2—bc
a(a+b) |b(a+b)

g —ac [

146. (b) Given pair of lines is
3x2 —2xy —15y2 =0
on compare with,
ax? + 2hxy + by? = 0
=2 a=3h=-1,b=-15
Now, sum of slopes,
—-2h -2(-1) -2

S=my+m, =

-15 15
and product of slopes
_ a3 -3
PTMM TR T 15T 15
Then, s:p=—:— = 2:3

1515
147. (d) Givenline, y = 2x+c ... (i)

Here, m=2andc; =c¢

Given equation of circle is

x2+y?2=5

Here radius a = v/5

Since, the line (i) is tangent to the circle.

& c=aym?+ =\/§w/(2)2+1
> ¢c=V5-V5=5

148.  (a) The given equation of circle,
X2 +y? = a?
and length of AM = a

Y4

Now, total length OM = OA + AM = 2a

Since, point A moves along the circle, so it describes a circle with radius OM = 2a, whose equation is
x? +y? = (2a)?

= x%+y?=4a®

149.  (c¢) Given, lines

3x+4y—14=0... (1)

and 6x+8y+7 =0 ... (i)

are both tangents to a circle we observe that, both lines are parallel

ie,3x+4y—14=0
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and 3x + 4y + 2 =0
So, radius of circle

1
= — (distance between two parallel lines)
1 {|7/2 + 14|}
2l yo+16
1 {35/2} 1 7
= —S—>Hr ==X —
20 5 2 2

150. (b)

151.  (b) Given equation of circles are
Si=x>+y?+2x+2y+1=0

and S, =x*+4y?—-2x+2y+1=0

In circle S4, centre ¢; = (—1,—1), radiusr; =v1+1-1=1

In circle S,, centre C, = (1,—1), radiusr, =v1+1—-1=1

Now, distance between two centre C;C, = /(-1 —1)2+0

S

=2
Here, we see that
C1C2 = I‘1 + rz

i.e., both circle touch externally.
So, point of contact of circle S; and S,
= Mid-point of C; and C,
-14+1 -1-1
:< 2 2 )=(Q—D
152.  (c) Let P(t?, 2t) be the one end of a focal chord PQ of the parabola y? = 4x, the coordinate of the other end Q
1 -2
v (22)

[ttt = —1]

o= (o)’ (e
(B -y e

2

ra=(i+2)

2

Given, the chord makes a 8 with positive direction of x-axis
—2/t—2t -2
1/t2 -tz (1/t—1)
=(t—1/t) = 2cotH6

Now from Eq. (i)
PQ = (t+ 1/t)?
PQ=(t—1/t)> +4

= (2cot0)? + 4

=4(cot?0 + 1)

= 4cosec?0
153.  (d) Given equation of parabola, y? = Ix
Here, length of latusrectum = 1

= tanf =

2
Since, point (%, c) is the point of intersection of parabola and the line y = mx + c then it will satisfy the equations.
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~ Length of latusrectum (1) = 8
154.  (a) Equation of ellipse

x2+4y? +2x+16y+ 13 =0

= &2+2x)+@y?+16y)+13=0
= (x2+2x+1)+4(y?+4y+4)-16
= +13-1=0
= x+1D2+4(y+2)?%2=4
(x+1)2 (y+2)2
= =
x T 1 .
X? Y?
= —+—=1
4 1

where, X=x+1landY=y+ 2
Here, a2 = 4andb? =1

e, a>b
The eccentricity,
= b? = a?(—e? +1)
= 1=4(—e?’+1)=—4e*+4
= 23
et =-—
4
V3
= e = 7
155.  (c) Given equation of hyperbola is
x?—3y?=3
X2 y?
3.1

Here,a? =3 andb? = 1,a > b.
Now, the equation of asymptote of this hyperbola is,

y=+-x
!
> y=+—x
y 3
= =X @)
y \/,5_) ......
—X
and =— ....(ii
y 7 (i)
Let slope of asymptote (i) is, m; = %
and slope of asymptote (ii) is, m, = _f;
Let 6 be the angle between both asymptote, then
m; —m,| |1/V3+1/V3
tan B = =
1+ m;m, 1- 1/3
2/V3
= tan@ = |—— =+v3
an ‘ R
= tan 6 = tan 60°
= 0 =m/3

156.  (a) Given polar equation of line
sin@ —cos® =1/r..... (1)

and point (2, /6)

Let X =rcos® = 2-cosm/6 = V3
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and y =rsinf = 2-sinm/6 =1

The cartesian point is (v/3, 1).

Now, we change the polar of line into cartesian form
i.e., rsin®—rcosf=1

= y—x=1....>i0)

Equation of perpendicular line to Eq. (ii) is

y+x=2A ... (ii)

which passes through (v/3, 1)

A=+3+1

From Eq. (iii), we get

x+y=vV3+1

Now, we convert this into polar form
rcos® + rsin® = V3 + 1

V3+1
= sin0 + cosB =

r
157. (c) Let the ratiois A: 1.
Equation of plane
3x+2y+z=4 ...(1)
By section formula, coordinates of
B (—4?\+ 2 5A—4 —6A+ 3)

A+1 "A+17 A+1
which lies on the plane

] —4)\+2 51— 4 —61+3

( A+1 )+2<>\+1)+( A+1 )_4
=120+ 6+10A—8—6A+3 =41+ 4
= —8\+1=41+4

> 12A=-3=A=-1/4

=> Axl1=-1:4

158.  (c¢) We know that, if a, 3,y are angles of a line which makes from the coordinate axes

Also, cos?a + cos?B + cos?y=1....»0)
But, given a = q, 8 =§—a,y =
From Eq. (i)

g
2 2 ((— )
cos“ o + cos (2 0()+cos =1

= (cos? a + sin®? a) + cos?B =1
= cos?B =0
T
= cosB=0= cos>
T
= B b
159. (@)

160.  (b) Equation of sphere,

X2 +y?2+22+2x—2y—4z—19=0... (i)

and equation of plane

x+2y+2z+7=0 ....(i)

centre of the sphere (—1,1,2) and radius of the sphere

R =v1+1+4+4+19
=+v25=5

Now, p = perpendicular distance from the centre to the plane
|-1+2+4+7] 12 12

N Vo 3
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In A AOC

R? = p? +r?

= r? = R? — p?
=>r2=25-16=9
> r=3




