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Physics
1. (d) The time taken by the transverse wave

o, (245,
BT

2. (b) We have, nl = constant

nil; = nyl,

(n +8)100 = (n — 8)101
n+8 101
n—8 100

n_ 201
8 1
n= 1608

3. (d) From the lens maker formula
M3 H1:H2—H1+H3—H2

vV u R4 R,
4
4 1_1.5—1+§—1-5
3f,’ o R -R
= f, =R=2f

Now, length = f, ' +f,’
= 2f, + 2f, = 2(f, +f,)
=2(L) = 2(16) = 32 cm
4. (d)P=P +P, = q+%

fy
1
1_4a,4q
60 f; f,
1 fi+f .
—= (D)
60  fif,

According to question,

e
or

From Eq. (i)
4 1
1 _ § f2 + fz - §

60 4
0 (&3 -3f
f,=15cm

w f, = 4><15
fi= 3

= —20 cm
5. (c) From the figure,

QO +——%x—+ T

0
Sy6———»§
1 2 M 2
- >
D

and
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(S;P)? = D? + x2

(S,P)? = (D — 21)? +x2
so(S;P)? — (S,P)? = D? + x?

—[D? + 4A? — 4DA + x?]

= 4D — 4A?

(SP + S,P)(S;P —S,P) = 4DA — 422
[D >> 2]
Since, [D >> A]
~ §4P=S,P
and neglecting higher power of A
~ 25,P(S;P —S,P) = 4DA
2(S4P)(d) = 4DA
or

S{P=2D

or

VDZ+x% = 2D
or x? = 3D?
or

x =+/3D
Alternative
2AcosO=2A

1 X
= c059=z=>9= 60°,tan b =

D
X
\/3:53X:\/3D

6. (d)T = 2m /M+3H
U T |Bw
T, JBu)

(Bn)1
(Bw)2
n; = 30 oscillation /min

T,=T

1
ng =- oscillation /s

T1=25
Bu
T, =2 |—
2 2H
2 ! 2
= X —= S
V2

7. (a) Work done W = MB(1 — cos 60°)
_ MB
)
The torque required to maintain the magnetic needle
T = MBsin®0
= MBsin 60°
V3

= MB—
2

T=3W
8. (a) Charge that through the wire
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Aq = ACV
=(C'-0Q)V
= (k—1)oV
= (20 —1)(80 x 107%)(30)
=4.56 x 1072
=45.6 x 1073C
9. (a) In this case, tension will be equal to force
+0Q +Q
& % &) .
O : 0—
The tension in each string
T=F
1 Q2
~ 4me, (2L)?
QZ
"~ 16me, L2

10. (a) For figure I,
Total resistance = 3R
I power = 1?(3R)
For figure II,

2
Resistance = ?Q

2R
I power = 12 3

For figure III,
Total resistance = gﬂ

w| =

111 power = I?
For figure IV,

Total resistance %Q

3
IV power = 12 ER

11. (¢) Balancing condition of bridge balance

A 100
B X
B 121
A x
100 x
Cox 121
x%2=12100
x = 110Q

12. (d) Total emf produced in a thermocouple does not depend on the duration of time for which the current is passed
through thermocouple.
13. (b) The magnetic field
Bol X T xdl
dB=———

4ir?
14. (b) The induced emf in secondary coil.

MY grx10mx—22__—23v
° = 1x103 ~
15. (d) The ratio of kinetic energy of the electron to that of the photon.
\%

" 2c
1.5x108 1

T2x3x108 4
16. (@) Ap = Aq
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(mqv)p = (mqV)q
Potential difference

v V rvmg = 4mp]
*78 da = qu
17. (c¢) The number of atoms decay in one second
dN AN
dt
0.693 6.023 x 1023
= X
1620 X 365 x 86 x 400 226
=3.61x 10%°
18. (b) After 4 half-lifes
No _ N
2416
19. (C) B = I
20 100
21 101
=21 1101

The value of (3 lies between 20 — 100.
20. (c¢) D-layer - 65 — 75 km
E-layer - 95 - 120 km
F;-layer - 170 - 190 km
F,-layer - 250 — 400 km
21. (b) We have,
dV=—E-dr =—(51+ 12j) - (12i + 15j)
= (60+60) =—120
The change in gravitational potential energy
U=mdV=2x(—-120) = -240]
22. (c) Distance y; = Asin =" x 1 =
A
V2
The ratio of the distances travelled by it in the first and seconds.
Vi _ 1
y2 V2-1
23. (d) Young's modulus of materials
Fx1 Al F

TAAL’1 AY
22

N
and y, = A—

— — 104
T0.02x10* x 1.1 x 1011 10

Poisson's ratio, 0 =

Al Ar
—=0—=0.32X%
1 r r
=032x10"*=32x10"°
The decrease in cross-sectional area,
AA  AA 0.32 Al
—=——=0. X —
A 0.02 1
AA = 0.64 X 107° cm?
24, (c¢) According to the question,

Al
‘Ar
I

r

Ar

4 2
§1‘tr3dg = §1‘tr3pg + T X 2mr

3T
Orr =

g(2d-p)
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D2 a2 D2y
25. () Xv=n; Xv', v =—

nd?
26. (d) We have,
ya; + 304 = ya, + 3a,
6x 107+ 3(18 x 1076) = 24 x 107° + 3a,
a, =12x107%/°C
27. (b) 5 = 255 = 20T

Al
T = 2aAT
28. (¢) TYp'~Y = constant
or TV =p¥1
y-1
T = p Y
AT CY-1_4p
T Y p
AT 1.5-1 0.001
—_— fr) x
T 1.5 1.013 x 10°

AT =898 x 1078 K
29. (¢) We have, V oc T?/3

and p o< VV
L p= k\/\7 = p= kv 1/2
Work done, W = [ pdV

W= j kv1/2

kv3/2
- 3)2
2p 2
W=-—V3¥2=—pV =V=
3V 3P Ny
2

2
:gnRT:§x1x8.3x30=166.2]

30. (d)
31. (¢) Moment of inertia
2
[ = —MR?
3
2 4
) IA _ gMARZ _ gT[R?’pA _ Pa
T ~ 4 = o
B gMBRZ §‘ITR3PB PB
32. (¢) Moment of inertia
I = MR?

i.e., the moment of inertia depends on the mass of the body.
2

33. (a) We have, pmgs = zp—M
2

or s =

34. (d)
35. (¢) Kinetic energy

2M? g
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. 2K
Velocity, v; = om

2

Kinetic energy K = ﬂ

From conservation of the momentum
mu; = —mvy + pg

m(u; +v;) = pp

Final momentum of B

o [

/ 4
= Vv2mK + p+B=—p

3 3
36. (d) Induced emf is given by
e = Bvlsin®

—01x10<4sm30—2V

37. (b) P = V:VZ_ﬁﬁvzxﬁ
m m
38. (b) T1 — 2usm9
2ucos
and

2u?sinBcos® 2r
TT,=— 22
g g

3 v2sin 20

g
39. (a) (16 — x)? = 82 + x2
AB

A4

X

256 + x% — 32x = 64 + x2

32x =192
_ 192 _
X=732 7
Forces 6 N,10 N.
_ Al 24T
0. ©F =T+

We get, Eg% =10%
Chemistry
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41. (a) Benzene-4-hydroxy acetanilide is also called paracetamol. It is an antipyretic (i.e., used for lowering body
temperature) as well as analgesics (i.e., used to releive pain).
42. (c) Insulin is an hormone, secreted by pancreas. It is transported to different body parts by the blood stream. It
maintains glucose level in blood and glucose metabolism. Thus, its site of action is plasma membrane.
43. (b) Chloroprene (or 2-chlorobuta-1,3-diene) is the monomer of synthetic rubber, neoprene.
Cl

J‘ICHZ —C—CH =C[—[2 polymerisation

2- chlorobuta- 1,3- diene
Cl

+-CH,—C=CH—CH,-1};
neoprene
(synthetic rubber)

44. (c) NO, being meta directing gives m -chloronitrobenzene, when treated with Cl,, Fe.
NO,

NO,
ﬁ
i Gl

m- chloronitrobenzene
A
On reduction with LiAlH,, nitrobenzene gives azobenzene.

NO;
| LiAlH, @»N=N
—_
{1 azobenzene
B
45. (a)
46. ()
47. (b)
CHCl; + NaOH — :CCl3 + Na*t + H,0
unstable
1L
«CCl, +CI”
dichlorocarbene

(electrophile)
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OH 0
+ _Cl
c<g
+:CCly — H
OH
| Cl
H
H 0

H

OH
(|:<OH 0 CHO
E—

O

salicylaldehyde
{(o-hydroxy benzaldehyde)
product
This reaction 1s known as Reimer-Tiemann reaction.

48. (d) Cl exhibits —I and +M effect. Due to which it is ortho/para directing but ring deactivating.

49. (b)
Tautomerisation
CH;CHO —— CH, =CH-OH
acetaldehyde vinyl alcohol
Thus, these two are tautomers.
Eclipsed and staggered ethane are two conformations of ethane.

(+) 2-butanol and (-)2-butanol are enantiomers as these are non-superimposable mirror images.
CH, CH,

H<~— OH HO -7 H
CoHs CoHs
(+)-2-butanol (-)-2-butanol
CH3NHC3H,
and  (methyl- n-propylamine)
C,HsNHC,H;
(diethylamine)
Due to difference in the nature of alkyl groups attached to the same functional group, these are called metamers.
50. (d) In benzene all the C — C bond lengths are equal to 1.39A o due to resonance.
51. (d) Conformational isomers are also known as rotamers and the isomerism as rotamerism.
52. (c¢) Chlorination of ethane takes place by free radical substitution and involves the following steps
Step I Initiation step
hv
Cl,-2Cr
Step 11 Propagation step
H

H H

CHg(]If—_H\‘:?ll' s H—cl —(]: ‘L HCl
g .
I~ A ethyl radical

CH,CHS + ala> CHLCH.Cl + CI°
Step III Termination step
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CH,GHY + &° — CH.CH,

cl*+cl® — al,

2CH4CH5 —— CH3CH/CH-CHj
53. (c) Oxides of nitrogen and sulphur are responsible for acid rain.
NO, + H,0 - HNO;

SOZ[SJ SO; + H,0 —» H,S0,
Due to the presence of HNO5; and H,S0O, (strong acids) rain- water becomes acidic and rain is called the acid rain.
54. (b) As the size of atom (element) increases, energy required to overcome the attractive force on outermost electron
decreases. Li, Na, K and Rb are the members of same group and have the following order of size
Li<Na<K<Rb
Thus, the energy in case of K is intermediate of Rb and Na , i.e.,
2.30 < K> 2.09
or the energy for K is 2.20 eV .
55. (a) Spin quantum number explains the line spectra observed as doublets in case of H and alkali metals and
doublets and triplets in case of alkaline earth metals.
56. (d) Phosphorus being a non-metal always forms acidic oxides like P, 03, Ps04, etc.
Al,03, Sn0 and Sb, 03 are amphoteric oxides i.e., react with acids as well as bases.

57. (d) Formal charge (FC) =V —Ip — %bp

[where, V = valence electrons, Ip = lone pair and bp = bond pair]

For :0=C=0:
1
FCofO:6—4—§x4=0

1
FCofC=4—O—EX8=O

58. (c¢) The molecular orbital electronic configuration of O, is
0,(8 +8 =16e™) = 01s?, *01s?,02s2, *02s?,
02p7, M2p3, ~ M2p;, %Zp}( ~ %Zpsl,
(Unstarred o and m represent bonding orbitals.)
~ number of bonding electrons = 10
and number of bonding electron pairs = 5
59. (¢) NH, — 10e™ - X1%* (with two N atoms)
Total oxidation number of two N atoms in N, H,,
= 2x+4=0
2x = —4
N, H, loses 10 electrons, so total oxidation number of two N -atoms increases by 10, i.e., the total oxidation number
of two N -atoms in
Y=—4+10=+6
~ Oxidation number of each N atom in
X10+ — +3
60. (b) The variation of viscosity coefficient ( 1 ) with temperature ( T ) is given by the following expression 1 =
AeE/RT
61. (c) Relative lowering of vapour pressure,
PP =Ps_
p° A
Wa
_ . my
T Wa , W
m, ' mg
(where, wp and m, are the mass and molar mass of solute and wg and mg are the mass and molar mass of water.)
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X
_ 60
0.02_1+@
60 "1
X
0.02 = <20
R
X
1 _m+5
002 X
60
5X%X 60
50 =
300
49 =—
X
300
X:E_6g

62. (c) BaCl, being ionic in nature, ionises completely to give Ba?* and 2C1~(1 + 2 = 3) ions, i.e., number of

particles increases in the solution.
3 M,

1 M,
(where, M, = calculated molar mass and M, = observed molar mass)

or My, =—
ie., M, <M,
or observed molecular mass of BaCl, is less than the calculated molecular mass.

3+, 3€° i
63. (a) Al +3 mol - 1mol=27g

«+ 27 g of Al is deposited by 3 moles of electrons
~ 36 gAl will be deposited by electrons

3
=ﬁx36=4mol

64. (d) Ecey = Ecy2+ ¢y — Ezn2+/zn
= +0.34 - (—0.76)V
=11V

e 0.059 [products]
Further E.oy = Ecy —

[reactants]

For the reaction,
CuSO4 + Zn —» ZnSO, + Cu
or Cu?* +Zn - Zn?* + Cu

. 0.059  [Zn?*]

Ecen = Ecell - 2 log [Cu2+]

0059 01
- 2 8001

59
=11- > log 10

=1.1-0.0295%x1[~1log10 = 1]
=107V
65. (c) When silicon is doped with such an impurity valency of which is less than 4, p-type semiconductor is obtained.
valency of As, P and Sb is +5 and of In is +3 . Thus, In is the impurity which when added to Si gives p-type
semiconductor.
66. (d) For the reaction,
CH;CO0C,H;5(aq) + NaOH(aq) —
CH;COONa(aq) + C,H;0H(aq)
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the molecularity is two because two molecules are taking part.

Moreover, rate law for the reaction is,

rate (r) = k[CH3CO0C,H;]|[NaOH]

~ Order of reactionis 1 + 1 = 2

67. (c) In the Haber's process for the synthesis of ammonia from N, and H,, Fe is used as catalyst and Mo works as

activator.

Fe,Mo
N, + 3H, = 2NH; + 22.4kcal

68. (c) Cl™is a Lewis base, not a Lewis acid as its octet is complete and it have a tendency to give electrons.

69. (a) Molar heat capacity is the amount of heat required to raise the temperature of 1 mole of a substance by 1°C.
AH = nC,AT
P

1000 = 100 X 75 X AT
- 18
AT = 180 = 2.4°
= 7 =

70. (b) In gelly, dispersed phase is liquid and dispersion medium is solid. Thus, it is a colloidal solution of liquid in
solid.

71. (b) H,0, forms addition product with disodium hydrogen phosphate.
H,0, + Na,HPO, — Na,HPO, - H,0,

addition product

72. (d) Be,C + 4H,0 > CH, + 2Be(OH),

methane
73. (b)
74. (¢) NaOH when heated with coke, gets reduced to Na .

6NaOH + 2C£>2Na + 2Na,C05; + 3H, 1
Here, C behaves as reducing agent.

75. (b) Treatment of cellulose with HNO; gives cellulose nitrate, which is a very important substance for the
manufacture of explosives (gun powder), medicines, paints, lacquers, etc.

76. (a) The structure of the given oxoacids of sulphur are as

o 9 0 0
|tf{ ],:.' +3 I‘ |‘LL1
HO—S—S —OH HO —S —S—OH
‘ hyvposulphurous acid

0
pyvrosulphurous acid

[ [
HO %0 % _ou

[ [
0 0
pyrosulphuric acid

1

H0Xs 06— 0n

peroxodisulphuric acid

Thus, the oxidation states of two S atoms in pyrosulphurous acid are different.

77. (a) As the size of atom increases, A — A bond length increases and hence, A — A bond energy decreases. (where
A = Cl,Br,1) - The order of bond energy is Cl, > Br, > I,

78. (a) As the size of noble gases increases from He to Xe, van der Waals' forces increases and due to which boiling
point increases.

79. (b) When the complex dissolved in water, it gives three ions, which shows that two Cl™ions are present outside the
coordination sphere.
=~ The formula of the complex is [Co(NH;3)5Cl]CI,
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[Co(NH3 )sClICl, —es

[Co(NH3)Cl1% + 201

3 ion

80. (d) In Castner's process for the extraction of sodium, Ni anode is used.

Mathematics
81. (b) Let required equation of line is
y=mx+c....(Q)
Since, angle between y = mx + ¢
and y = 2x+ 1istan45°.

m; —mj
tan0 = —|
1+ mym,
tan 450 = | L2
—1 =
an 1+2m
m-—2
= 1=+
14+ 2m

= 1+2m=m-2
or 1+42m=-m+2

= m=-3or3m=1
1

= m = —3or 3

On putting m = —3 in Eq. (i), we get
y=-3x+c

Since, it passes through (1, 2).

2 ==-3+c

= c =5

y =-3x+5

> 3x+y =5
Again, putting m = § in Eq. (i), we get

X
=—-+

Since, it passes through (1,2).
1 7

LN 2=——4+cCcDCc=
3 C C

6
~ Equation of line is y = — g + 2
= 6y+2x=7
82. (¢) In a figure, xx’ and yy' are two perpendicular axes.
X[+ ]yl =5

< Coordinates of B and C are (5,0) and (0,5).
= Length of BC = V52 + 52 = 5+/2

= Area of square ABCD = (5v2)% = 50
y

4
‘\_.\ |x] + |4 =5

D N (5. 0)
x' - o X

/ s/ ) B

AY

v
83. (¢) Given equation is
X+ 792+ 4V2(x+7y) —42 =0
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Put x+7y =t

= t2+4V2(H)—42=0
. —4+/2 +/32 + 168

= =

2
—44/2 + 1042

2
=3V2,-7V2
wx+ 7y =32
and x + 7y = =72
> x+7y—3V2=0
and x+ 7y +7v2=0
~ Distance between parallel lines

_I7VZH3V2I_10v2

VIZ+72 5V2
84. (d) Given pair of lines is 8x% — 6xy + y? = 0.

2
= 8--6-+1=0
y y

X

= 4--122-1=0
y y
> X—tandZ=1
y y
= 4x=yand2x=y..... (i)
Also, other line is 2x + 3y = a .... (ii)
On solving Egs. (i) and (i1), we get

0(0,0 Aa1 2a dBaa
(0,0), A7, andBg,7
0 0 1
a Z2a
= = 1
Areaof AABC==||l14 7
21la  a t
8 4
7_1 a’? 2a?
2|56 56
7_1—a2
2 56
= 14 X 56 = a2
= a=28

85. (b, d) Given pair of lines is
(x% + y?)cos? 0 = (xcos 0 + ysin 0)?
= (x? +y?)cos? 8 = x?cos? 8 + y?sin® 0
+2xysin 6cos 0
= y2(cos? 0 — sin? B) — 2xysinOcos® = 0
-+ Pair of lines are perpendicular to each other.
= Coefficient of x2 + Coefficient of y2 = 0
o~ 04 cos?8—sin?20 =0
= tan?0 =1

s 31
=>tan6=i1=>6=zor—

4
86. (¢)
87. (d) Given equation of circle is
x2+y?2—4x—2y+c=0
whose centre is A(2,1).
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+ - A(2)1)
P(10, 7) Q

Now, AP = /(2 — 10)2 + (1 — 7)2

= J(—8)% + (—6)? = V64 + 36 = \/100
=10

~ AQ=AP-PQ=10-5=5

So, Q is the mid-point of AP

_10+27+1 €4
== T Y
Since, Q lies on a circle.

62442 —4(6)—2(4) +c=0

= 36+16—-24—-8+c=0
= 20+c=0
= c=-20

88. (d) Given line is x + 3y = 0.
=~ Slope of a line = —%

Let the centres of circle be (+g, +f).
We know that, the perpendicular drawn from the centre to the tangent is equal to radius.

y
A
/—
™,
X' = > X
x+3y=0
Y,
y
Since perpendicular distance from (g, f) to the line is 1.
+9+3f 1
V12 + 32
+9+3f 1
10 1 3
Taking option (d) i.e., centre = Ner Ve

=t 3X
. Vio vio _ 10 _
\/ﬁ = E =1 (true)
89. (b) Since, the circle passes through (3,4) and cuts the circle x? + y? = a? orthogonally.
s (x=32+@FH-4)2=0 ..(3)
Also, x2+y%2—a%2 =0 .... (i)
-~ Equation of radical axis,
x—3)2+(Fy—-4)>?-(x%*+y?—-a%®)=0
=2x2—6x+9+y?+16—8y—x*—y?+a’?=0
=>—6x—8y+25+a’2=0
=6x — 8y — 25 —a? = 0..... (iii)
Now, the distance from (0,0) to Eq. (iii), we get
16(0) — 8(0) — 25 — a2
V36 + 64
25 + a? -
7 710

=25
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= 25+ a% =250
= a? =225
90. (a) Given coaxial system of circle is
4x% +4y? —12x+ 6y — 3+ A(x+ 2y —6) =0
or x% +y? —3x+%—%+%(x+2y—6) =0
Here, radical axis is x + 2y — 6 = 0. i.e., line of centre is
2x—y+k=0 ....(1)
Here, centre of circle is ;, - % which lies on Eq. (i).

23+3+k =0
2 4 B
12+3
+k=0
K 15
= =——"
4
-~ Required equation is
2 15—0
X—y-—7 =

= 8x—4y—-15=0
91. (b) Given equation of parabola is

y? =12x
Here, a =3
-~ Equation of normal is
y=mx — 2am —am? (~* m = —1)
y=-x-23)(-1) =3(-1)°
=-x+6+3

X+y=9 ....()
But given normal is
X+y =k
k =9
Focus of a given parabola is S(3,0).

Now, perpendicular distance from S(3,0) to the line (i) is
_13(1)+0-9] 6

i V2

6 2
&4k —2p? =4(9) - 2—
p ) 7
36
=36—2X > =0
92. (b)
93. (b) Given hyperbola is 5x% —y? = 5
or It can be rewritten as
%2 2
Xy
1 5

Here, a? =1, b> =5
-~ Equation of tangent is
y = mx + a’m? — b?
= y=mxt+1m?-5 ...(i)
But point (2,8) lies on it.
~8=2m++/m2-5
= (8—2m) =+ym? -5
On squaring both sides, we get
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64 +4m? —32m=m? -5

= 3m? —32m+69=0
= (Bm—-23)(m—-3)=0

23
= m=3,—

3
On putting m = 3 in Eq. (i), we get
y=3x++32—-5=3x%+2
> y=3x+2andy=3x—2
94. (b) Given equation of hyperbola is x? — 3y? = 3.
= Equation of tangent at point (+/3, 0) is

S]_=0
> x/3-3yx0=3
= X\/§=3
x=+v3 ....>0)

The asympotes of given hyperbolas are
X ++V3y =0 ... (ii)

and x—V3y =0 ....(iii)

On solving Egs. (i), (ii) and (iii), we get
(0,0), (+v/3,—1) and (v/3,1)

~ Area of triangle formed by joining the above points

1 0 0 1
=E\/§ -1 0
V3 1 0

:%[1(\/§+\/§)]=%x2\/§=\/§

95. (d) Given equation of circle is
r = 12cos 0 + 5sin 0

Put cos 6 = )—r( and sin@ = %, we get

X y

r =12xXx-4+5%x=

r r
= r> =12x+ 5y
= x2+y? =12x+5y

= x?+y?—12x—5y=0
~ Centre is 6, ;

2

5
= Radius of circle = [(6)2 + 2

B 36+25_ 144 + 25
N 4 4
169 13
42

96. (b) Let P divide Q(2,2,1) and R(5,1, —2) in the ratio of m: 1.
Sm+2 m+2 —2m+1

m+1'm+1 m+1

But it is given 2
m+1
= 5Sm+2=4m+4
> m=2
~ Coordinate of z = =21 = 3 = 4
2+1 3

97. (b) Since, a line is equally inclined to the coordinate axes.
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l=m=n
v PP+mif+n?=1
= 3°°=1
= l=+x—
V3
= Angle made by line with y-axis = cos™* %

98. (b) The equation of a plane passing through (1,2,3) is
ax—1)+b(y—2)+c(z—3)=0

Also, (a,b,c) =(1-0,2-0,3-0)

= (1,2,3)

~1x-D)+2(y—2)+3(z—3)=0

= x+2y+3z—-1-4-9=0

=> x+2y+3z=14

99. (a) Given points are A(1,0,0),B(0,1,0) and C(1,1,1).

AB =/(0-1)2+(1-0)2+02 =2
BC=(0—-1)2+02+12=+2

CA=402+12+12=+2

~A ABC is an equilateral triangle.
~ Centre of sphere = Centroid of A ABC

_ot21l
-~ 73’3’3
-~ Radius of sphere AC’
2 22 2
— __12 — =
3 +3 +3
1 4 1 1
= [— — —=—=1/6
9 9+9 3\/_
Equation of sphere is
2 2 1> V6
*T3 TYT3 TET3 T
4x 4y 2z 4 4 1
- x2 2,2 2" .
R T T T R R
_6_2
9 3
>3x2+y?+22)—4x—4y—-22+1=0
. x+6Xt4 . 5 X+4
100. (C) llmx_m X+_1 = llmx_)oo 1+ X+_1
4
5limy_ e X4 Slimoco 4
=e X20x+1 =X X
101.  (b)
102 Given, f(x) = log e 22"
. (a) Given, f(x) = loge -

= f(x) =x+ % [log(x — 2) — log(x + 2)]

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

PO =140
() =1+ 5 " x+2
3
—142 -1
+4x2—4 +X2—4

f'(0)=1+ 3 !
= = —_— ==
© 0—-4 4
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103.  (a) Given, x™y" = (x + y)™*"
On taking log on both sides, we get
mlogx + nlogy = (m + n)log(x +y)
On differentiating w.r.t. x, we get

m ndy _m+n1+dy

X ydx X+y dx

m m+n _dym+n n
=z ;_x+y _&X+y_§
my — nx _ dymy —nx
7 Xty T dx T y)y
5 _Y
dx X
104. (a) Given, x4+y4=t2+tl2
12
=t+—- —2
t
=(x%2+y?)?2-2(x2+y?= t+%, given
= xt+yt=xt+y*+2x%y?2 -2
= x%y? =1
:>y2:Xi2
On differentiating w.r.t. X, we get
dy 2
YaT
y
:x3y&=—1

105.  (d) Given, f(x) = (x? — 1)7

When we expand above expansion it will give one term of x*# whose coefficient is 1 .

o 4 (x) = 14!
106. (b) Given coordinate is
x = a(0 + sin0),y = a(1 — cos 0)
On differentiating w.r.t. X, we get
& a1 +c0s8), Y = a0 +5in0
de—a( + cos ),de—a( + sin 0)
dy dy/de asin 6

" dx dx/d6  a(l+ cos)

. 0 0
251n§c057
=—"—p - =tang
29
2cos )
t T =t o 'd =t
an4 = an2 I an x
m 0O
>5— ==
4 2
5 o
=0 =—
2

~ Coordinate of
Pal+ sinE,a 1 — cos=
2 2 2
=Pa T +1,a
2 )
107. (o)
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108.  (b) Given, i—: =2mcm?3/s
"> Volume of sphere, V = %T[I‘3

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

dV_4 ><?’Zdr
a 37w
= 2n=4 2 dr
T = 4T1r it
dr_ 1 1

1
2 2xer 72 s
4
'-'V=2881T:§1TI'3=>216=I'3=>I‘=6

] _p 6r_f, X
f = P == )

2 2

o X ' r - —xXx
= Uy =f (r)xr—2+f(r) 7
_ g XZ o r2_X2
= ') x5+ () —

w = ) =) — D
yo Sy 2./x% + y?

=)

2 2_2
and uyy, = f”(r)}r’—2+ £/ (r) - r3y
2 g2

Slg Uy, =D+
o r2—x?

+f'(r) 3 +

2

=f (r)r—2+f ()

2

= f""(r) +f’(r)r—3

i+ 1O

110.  (¢)Letl= [ —=

d X2V 4+x2
J‘ X
x3 ’);iz +1

Put —+1=t
X

r2 g2
3
2r2 — (x? +y?)
3

=——\/4+x2+C
4x X

1. (d)

109. (c) Given, u = f(r) and r? = x? + y?
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dx
112. (a) Letl= [ =
J‘ 1 dx
=] —=x
Vx 1—x
Put VX =sin®
1
= ——dx = cos0d6
2+/x
= 2cos 6d6
B V1 —sin%20
2cos 0
By
cos©
= f 2d0 =20+ C
=2sin"1/x + ¢
1a2
13, @Letl=[" Z2dx ... (0)
Put x = —x, we get
~T sin?(—x
1= I
x l1+a’*¥
_ [T _ysin?x ..
=>1=[_a T dx (i)

On adding Egs. (i) and (ii), we get
ol ™ (1 + a¥)sin? X4
= ——dx
x (@+a%)

T
= f sin? xdx
—TC

T u
= Zf sin? xdx = f (1 — cos 2x)dx
0 0

sin 2x™
2 9
sin 2T

2

= 2l=m
. i
> [=—
2

=x+

-0-0

=T+

114.  (b) Given curves are y? = 4x and x? = 4y.

The intersection point is
x* = 16y? = 16(4x)

y
E 3
a 4y
-y? = 4x
A4, 4)
< > X
y'
=x(x3 — 64) =0
>x=04
>y =04

Hence, intersection point is 0(0,0) and A(4,4).
~ Required area = shaded region of the curve
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= f (y2 —ydx

:f04<\/4_—);—2>dx

2x3/2 x
B [ 3/2 12

_ |4 (4)°
= [5(4)3/2 -4 (@ —0)]

(32 64) 128 —-64

3 12 12
_ 64 16 ”
=17 = 3 Squnits »
115.  (d) Given integration is [ 0 Tiz andh = 1.

X 0f1]2 3 4

111 1 1
fx) |1 |=]=|—=|—=
215 ] 10| 17
By using Trapezoidal rule,

h

2

[ f00dx = = [(yo +ya) + 2(y1 +¥2 +y3)]

—1K1+1)+20+1+1)]
2 17 2 5 10

_1 18+2<5+2+1)]
21017 10

1 18+8)_1 90+136)
_2<17 5 _2( 85
_1(226)_113

~2\85/) 85

116. (c) Given differential equation is

dy
—+ 2xtan(x —y) =1

dx
Putx—y=t
d dt
= 1 Y&
dx dx
. dy dt
dx dx
dt
1——+2xtant=1
dx
dt
= — = 2xdx
tant
= cottdt = 2xdx

On integrating both sides, we get
logsint = x2 + log A
sin(x —y) _ 2
A
= sin(x—y) = AeX’
117.  (d) Given differential equation can be rewritten as
3
dy . A x*(V1 —x?)
dx  1-x2 (1+x5(1-x2)
dy Xy x*V1 —x2
dx 1—-x2  (1+x5
On comparing by linear differential equation is

= log
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dy

— 4+ Py =
dX+ y=Q
X

1—x2

o IF = ef Pdx = efﬁ

dx

_ e—%f %dx _ e—%log(l—xz)
— elog(l—xz)_l/2 — 1
Npero

118.  (¢) Given, g{f(x)} = |sinx|

and f{g(x)} = (sinvx)?
Let us consider f(x) = sin? x and g(x) = v
~ g} = f(vVx) = (sin® Vx) = (sinvx)?
and g{f(x)} = g(sin? x) = VsinZ x = |sinx|

119. (a)
120. (a) Given series can be rewritten as
1 [1 1 4 1 1 bt 1 1 ]
212 4 4 6 2n 2n+2
1 (1 1 )
4 n+1
1, n
T4 (n + 1)
On comparing given equation, we get
1
k=-
4
121.  (c¢) We know that,
: n(n —3)
Number of diagonals =
n(n — 3)
170 =——
2
= 340 =n(n-—3)
= 20x17 =n(n-3)
= n =20

122.  (b) A committee of 12 members is to be formed when women are in majority.

Case I 9 women and 3 men

- Number of ways = 9Cq X 8C; = 1 x 22X0
3x2x1
=56
Case II 8 women and 4 men
=~ Number of ways = ?Cg X 8C,
8X7X6X%X5
=0X——
4x3%x2x1
=630
Case III 7 women and 5 men
. Number of ways = °C, x 8Cg
_9x8x8x7x6
T2x173x2x1
=36 X 56 = 2016
~ Required number of ways = 56 + 630 + 2016
= 2702

123.  (c) There are two cases arise.

Case I When 5 questions are selected from first 6 questions and next 5 questions are selected from 7 questions.

~ Number of ways = ®Cg X 7Cs
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7

i
X 6
2x1
=126
Case II When 6 questions are selected from first 6 questions and next 4 questions are selected from 7 questions.
=~ Number of ways = ®C¢ X 7C,

1 7X6X5 3c
= X ——=
3x%x2

-~ Required number of ways = 126 + 35 = 161
o 1
124 (d) XRoi Xroo 2 (“Cr)

1
=Yg (“Got MGt Kt + G

=6X

2k 2k

= Yk=1 3k = Yk=1 3

2, 2! N

3 3

2/3 . 2
= — * common ratio = -

1-3 3
=2

125. (d)

126.  (b) Given, X))
B AO A1 Ar An

x x+1 X+r X+n

1

:X(X-i-1)...(X+I‘—1)'(X+I‘+1)...(X+n)

X+r X+r
= Ag+ - +A +-+ A,
X X+n

1

i
s xx+ 1)+ 2)...(x+n)
=0++0+A. ++0

1
A T DD 12D
— (_1)r
Tre—1).(D[-2..(n=71)]
N G
" orl(n=1)

. . 1 1 1
127.  (b) Given seriesis 1 + 322 + PR + PP + -

3 5
Y2, (W27 /27 ]

1 3 5
1
I+5 3/2
= log, —1 =loge<—)
1-1 1/2
toge () = 2 (x+ T4 24
T \T ) TS

log. 3
128. (a) Given, R =§
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Also, P+Q+R=m

T
P+ 3T
= = —
Q 4
P Q =
:) —_— —_——
3+3 4
Q T
> tan <§+§) = tan (Z)
tang+tan%
= =1

Q

P
1-— tanjtang

. P .
Since, tan 3 and tan% are the roots of the equation ax? + bx + ¢ = 0.

P
s~ tan-+tan—-=——
3 3 a

and tan~ - tan 2 = <
3 3 a
~ From Eq. (i),

=1

a—c
> a+b=c
129. (a) Given equation is

|x|®/5 — 26|x|3/5—27 =0
Put [x|3/5 =t
t?2—26t—27=0

= t2-27t+t—-27=0

= t({t—27)+1(t—-27)=0
> (t+1)(t—27)=0

> t=27o0r —1

> |x|3/5 =27

(> |x[3/5 can not be negative)
= |x* =(3°)°
= |x| =35

= x=3%0r —3°
~ Product of x = 3° % (—3)5 = —310

130. (b)

131.  (d) Given,
_ 2 ei1'l?

A = ‘_1 j2012

2 cosm+isinm
= -1 (14)503

|4 -2

B dX X/ x=1 B Xz x=1 B
1dx

ez X

D =

= [logx]iz
=logl—loge?=0—2..... (i)
= -2
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and

Let a, B and y are the roots of the equation
Ax®*+Bx*+Cx+D=0
x3+Bx?—x+2=0 ...(ii)
a+B+y=-B

= y=-B(va+=0given)

. — B satisfies the Eq. (ii),

~(-B*+B*+B+2=0

> B=2
132. (d)
Given,A:[_i _:] ande[_} _1]
=[5 Tl T
_[ #+i? —12—12]
e I R
—1-1 1411 _[1-2 2
L 1+1 —1t1.:[ 2 —z]:_ZB
1 -1 1 -1
B* =] 1”—1 1]
_[ 1+1 —1—1-:[ 2 —]
-1-1 1+1 -2 2
=2B.... (i)

Now, A8 = (A%)* = (-2B)*
= 16B* = 16(B?)?16 - (2B)?
=16 x 4 X B? = 16 X 4 x 2B [from Eq. (i) ]

= 128B
133.  (a) Given, f(x)
1 X x+1
= 2x x(x—1) x(x+1)
x(x—1) xx—-1DE-2) x-1DXE+1)

Taking x and x(x — 1) common from R, and R3 and (x + 1) common from Cz

1 X 1
=xxx(x—-Dxx+1|2 x—-1) 1
3 x=2) 1
(applying C, - C{ + C,
1 x+1 1
=x’x?-12 x+1 1
3 x+1 1
1 11
=X2(X2—1)(X+1)‘2 1 1|=0
311
= f(x) =0
~ f(2012) =0

134. (o)
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-1 -2 -3
Given,A=| 3 4 5]
4 5 6
~ |Al = —1(24 — 25) + 2(18 — 20) — 3(15 - 16)
=1—-4+4+3=0
Now 45 =24-25=-1#0
>15 6
~ Rankof A=a=2
1 -2
B=]_; 73
IBl]=2-2=0

~ Rankof B=b =1

2 0 0
and [0 2 0]

0 0 2
RIC|=2(4-0)=8=%0
~ Rankof C=3,c=3
b<a<c

135.  (b) Given system of equations is
(aa+b)x+ay+bz=10
(ba+c)x+by+cz=0

and (ao + b)y + (ba+c)z=0

For non-trivial solution,

ac+b a b
ba + ¢ b C =0
0 ac+b ba+c

Applying R; - R3 —aR; — R,
aa+b a b
ba + ¢ b ¢

—(@a®+2ba+c) 0 0

= —(aa? + 2ba + c)(ac—b?) =0

= ac—b? =0 (~ aa® + 2ba + c # 0)

= ac =b?
Hence, a, b and c are in GP.
136.  (a) Given, (a + ib)? = (c + id)?(x + iy)
= |a +ib|? = |c + id|?|x + iy|

=a? +b? = (c? + d?) (m)
=>4 =2 (Jx2 + yZ)
(a2 +b? =4and c? +d? = 2 given)

= Jx2+y?=2
= x’+y?=4
137.  (d) Given, |Z — §| =2

= =0

4 4
~z| = z——+—|
zZ Z
4 14
S<l|lz——|+ |-
z z
4
> |zl <2+ —

|z|
= |z|2 - 2|z| < 4
= (Jz]* -1)*<5
= (]z| - 1) <5
= |z <V5+1
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138. (d)
139.  (b) Given trigonometrical equation is

27tan? 6 4+ 3cot? 0
(using AM = GM )

27tan? 6 + 3cot? 0
3 > > /27tan? 0 - 3cot? O

27tan? 0 4 3cot? 0
>+/81

2
= 27tan?0 + 3cot?0 > 18
Hence, minimum value of given equation is 18 .
140. (b)

36° + 72°>

cos 36° —cos72° = —251n< >

) (72° - 36°)
sin >
= —2sin 54°sin(—18°)
= 2sin 54°sin 18°
V5+1 +5-1 5—-1
X X =2X
4 4 4 X 4

N~ N

141. (o)
T 2T
LHS =tanx+ tan (x +§) + tan (x+ —)

3
tanx++v3  tanx—+/3

+
1—+3tanx 1+ +/3tanx
[ (tanx + /3)(1 + V3tanx)
+(tanx — v3)(1 — V3tanx)
1 — 3tan?x
tanx(1 — 3tan®x) + tanx + V3
++/3tan®x + 3tanx + tanx — V3
—/3tan® x + 3tanx
1 —3tan?x
tanx(1 — 3tan? x) + 8tanx
1 —3tan?x
= tanx(1 — 3tan® x) + 8tanx
=3 (1 -3tan? x)
= tanx(9 — 3tan® x) = 3(1 — 3tan?x)
= tanx(3 —tan®x) = 1 — 3tan?x
3tanx —tan’x
1—3tan®?x
= tan3x =1
142.  (b) Given, 3sinx + 4cosx =5
1-— tanz%
+4[——2])=5

2 X 2X
1+ tan > 1+ tan )

= 6tan§+ 4 — 4tanZE =5 (1 + tan? E)
2 2 2

=tanx +

=tanx +

= 3 (given)

X
2tan=
=3 2

= 6t X 9tan? X 1
an 2 an 2 =
143.  (b)
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x V3
cos 1x+ cos™?! <— +—1- x2>

2 2
1 V3
= cos‘1x+cos‘1<xx§+7x\/1—x2>
1
=cos x4+ cos7?! (E) —cos™1x

)3
=cos (z)=3
2/ 3

144.  (c¢) Since, a, b and c form a geometric progression
~ a=ab=ar,c=ar?
Therefore, given line becomes

ax+ary+ar? =0

= x+ry+r?2=0
= x=-ry—r? ..(0)
On putting x = —ry — r? in given curve x + 2y? = 0, we get
—ry—-r24+2y2=0
= 2y’ —ry—r?=
~ Sum of ordinates = %
145.  (c) Given point is (3,2).
(1) Reflection of point (3,2) about the line y = x is (2,3).
(ii) Translation of a point through 1 unit distance in the positive direction of x-axis is (3,3).
(ii1) X = —xcos 0 + ysin 6

= 3+3—0
VZ V2
and Y = xsin 0 + ycos 0
3 3
=—+—==3V2=118
V2 V2

Hence, final position is (0,V18).
146.  (b) Given X is a poisson variate such that
a=PX=1)=PX=2)

e M\ 3 e~ )\2 K
T TR
a=PX=1)
=e X2=e—2(1)
P(X =4 il i 0
X=4) = 41 24
_eZx16 2 ., 1 from Ea (i
= _Se _3(x[ om Eq. (1)]
147. (a)GivenP(X =r) = "C.p'q"™"
PX=r)  "Cp'q""

"PX=n-1 "o piq

q n—-2r
- (;)
For independent of n,% =1

= q=p
p+tq=1

1
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148.  (b) Let E; : The event that the students knows the answer and

E, : The event that the student guesses the answer
9 9 1
B P(El) = Eand P(EZ) =1- E = E

Let E : The answer is correct.
The probability that the student answered correctly, given that he knows the answer

. E
e, P—=1
E;

The probability that the students answered correctly, given that he guessed is i.

pE_1
1.e., E2_4

By using Baye's theorem,
E
. (E) ) P(g) P(E2)
N E
E P(g)P(E) +P (E_z) P(E,)
1
— 10
1

1
1x + 7 X 10
1 1
__ 30 __20 _1
_i+i_36+1_37
10 " 40 40
149.  (a) Required probability = P (In first two test either both are faulty or both are not faulty)
= P (First two are faulty)+ P (First two are not faulty)
1 2 1
X 3 * 4 % 3

£
Eq

N—r

X —

5‘|©-l>|r—k

BN

1
3

S

150. (a) Probability of getting a tail in a single toss
1 1
p= 5 and not getting tail, q = >

Using Binomial distribution,

- Required probability
=PX=1)+PX=3)+P(X=5)+
+P(X =99)

1 99 3 97
e (3 Q)"+ e ()
1\2) 2 3\2) 2
#1005 (5) (3) ++ 0 (3) ()

1
— (E) (100¢, 4 100¢, 4 100C, 4 ... 4 100¢ )

1

- 2100 (299)

151.  (b)Given,a=i+j— 2k

Y l@xpxif=>" [@ il

=a’=|i+j— 2k
=(Wl1+1+4)?%=6
bxc __ cXa

152. (d) Given,p = e’ 9 = Tabe]
axXb

[abc]

andr =




‘(G P Telangana EAMCET 2012
=S - eau

—

? TELANGANA EAMCET PYQs

Now, (a+b)-p = (a+b) &I

[abc]
_ [abc] N [bbc]
" [abc] ' [abc]
=1+0=1
Similarly, (b+c)-q=1
and (c+a)-r=1
~ (@+b)y-p+(+c)y-q+(c+a)-r

=1+1+1=3
153.  (d) Since, vectors a and b are in a same plane.
~r =a+tb

={1+2j+k)+t(i—j+k)
=1+i+Q2-j+ A +vk....(0)
=~ Projection of ron ¢ = %
[{(1 +i+ (2 -tj+ 1A +k}

i_ -i+j—-k)
V3 J1Z+ 124+ (-1)2
. 1 1+t+2-t—(1+1)
V3 V3
= 1=2-t
>t=1
On putting t = 1 in Eq. (i), we get
r=2i+j+2k

154. (c)Putr =xi+yj+zk
~xi+yj+zk=(>{-6j+2k) +t(i+ 2j + k)
~ Any point on lineis P(1 +t,—6 + 2t,2 + t)
is satisfied the second equation of line.
1+0i+(—6+20)j+ (2 +vk
=2ui+ (4 +wj+ (1+2u)k
On equating the coefficients of i, j and k, we get
1+t=2u
t—2u+1 =0 ....(0)
—6+2t =4+u
2t—u—10 =0....(ii)
and 2+t =1+2u
t—2u+1 =0....(iii)
On solving Egs. (i) and (i1), we get
t=7,u=4
~P1+7,-64+2%x72+7)=P(889)
155.  (d) Given, AB = 3i — 2j + 2k

and BC=1i-2k

Diagonals AC = AB + BC
=3i—2j+2k+i—-2k
= 4i — 2j

and BD = BC — AB
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=i—2k— (3i - 2j + 2K)

= —2i+ 2j — 4k
. cosg  AC-BD
" COSY = ACIBD)

_ (41 — 2j) - (=21 + 2j — 4k)

VR[22 + () + (42
—8-4 12 3 3

T V20vZd | 430 V30 410

’3
= 0= -1_ [
CoS 10

- 3
Orm—cos 1— |=

156. (b)
157.  (c¢) Let AC be a pole and point P be the position on of the ground.

Also, 8 =a+f3
= tan 6 = tan(a + B)
1 tana+tanf

el
2 1—tanatanf
(a) When (tan a, tan ) = %’é

1,19
. __ 45 20
..RHs_l_lxl_E
475 2
_9¢1 tt
g * 5 Dot true .
(b) When (tana, tanB) = <, 5
1 2 19
_+_
579 _%
RHS—1 T.2-13
579 45
_19¢ iy
437 /Mo rue21
(c) When (tanOL,tan[S):g’Z
2 1 17
e e =7 1
-9 4 _36_-
RHs_l_le_ﬁ . true
974 36 )
158. (a) ~ Area of triangle = 3 base X altitude
1 1 1

A =— = — = —
zaa ZbB zcy




‘I(G P Telangana EAMCET 2012

S —_

? TELANGANA EAMCET PYQs

A
c b
(04
.
B a C
2A 2A 2A
>a=—,=—andy=—

_ 1 1 1
g ﬁ(@*@*ﬁ)

A2 [ a? b2 c?
==|l-=S+-—55+—

R2 <4A2 442 4A2>

1
=R (4R%sin? A + 4R%sin? B + 4R?sin? C)

[” sinA _ sinB _ sinc _ 1

a b c R
= sin? A + sin? B + sin? C

159. (c¢) In A ABC,
A+B+C=180°
A+B=180"-C
cot(A + B) = cot(180° — C)
cotAcotB—1
cotB + cotA

cotAcotB + cotBcot C + cotCcotA =1
0. (d)

. 1 1
Given, x =log| =+ [1+—
o/ y

. x = cosech™ly
= y = cosechx

= —cotC

=0 4 LU




