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Physics
1. (b) Moment of inertia of a solid cylinder of mass M, length 2R and radius R about an axis passing through the
centre of mass and perpendicular to the axis is

1> R?
L=M|—=+—
! <12+4>

4R2 R2 [7R2]

11=M

Moment of inertia passing through one end of the cylinder and perpendicular to the axis of the cylinder

12 R2
L =M(=+—
(54 %)

4R?* R?
lp=M|—+—
_[19Rr?
N

» I, —1; = MR?

2. (a) Initial momentum before explosion is zero. Final momentum after explosion.

30mys

\/_4 30—TV

From conservation of momentum
Initial momentum = Final momentum

m 3m
= 2—Xx30——v' =
V2 7 X30=—v'=0
> v’ =10V2 m/s
3. (a) Equation of particle executing SHM
s
y = 8cos [100t + Z] cm
Here, w = 100rad/s,a = 8 cm
Maximum kinetic energy = %mu)za2

1
=§><4><100><100><(8><10‘2)2

=128]
4. (b) Gravitational field at the origin due to mass at 1, 2, 4,8,16 ...

m m m m

Gm Gm Gm Gm

T @ e
=om[14g 4ot ] =00
B 67 T3

5. (c) Change in length of wire of length L is directly proportional to the external force applied
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() —F,
< T >
Fy o (L, — L)
N F, =K(L, — L) (@)

Similarly, F, = K(L, —L) .....(ii)
Dividing Eq. (i) by Eq. (ii), we get

Fi Ly -
F, L,—L
= F1L2 - FlL = Fle - FzL
Fil, —Fpl
> L=—F—"—7—
F1 —F;

6. (b) Volume of small spherical drops = gm‘3

Volume of larger spherical drops = %nR3

n small spherical drops combine to form large drops.
)=
nizmrr =g
= R=n'3r
Here,
1
n=1000,r = EX 1078 m

Amount of energy liberated
= Change in area X surface tension
= 4nR?(n!/% — 1) x 0.075
=6.75mt x 10715 ]
7. (c) Let after getting equilibrium stage final temperature is T.
Then, according to loss of calorimetry
Heat loss = Heat gain
= (250)(1)(90—T) = 20(1)(T—=5)
= T =83.7°C
8. (c) Let temperature of copper and iron junction is 6
_ 386.4 x125x 100 + 48.46 X 75 X 0
B 386.4 X 125 + 48.46 X 75
_ 48300x100 48,300 x 100
48,300 + 3634.5  51934.5
=0.93 x 100 = 93°C

~ Temperature of junction (6) =

9. (b) Heat required to convert 1 g of water at 100°C completely into steam at 100°C

dQ = mL
= 1 X 540 calorie
=540 X 4.2 = 2268 ]
Work done in expanding volume
dW = pdV = 105(V, — V)
= 10°(1650 — 1000) x 10°
=650 x 1071 =65
Increase in internal energy
dU =dQ — dW = 2268 — 65 = 2203 ]
10. (b) RMS velocity of molecules at NTP

3RT

Vrms - M

RMS velocity of oxygen molecules at NTP
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3RT
(vi)= [—=0.5km/s
«} M,

RMS velocity of hydrogen molecules at NTP

3RT
(Vo) = |[—
2
vi My
V2 1
0.5 2
= = |—
v, 32
05 1
= _— =
VZ 4‘
= v, =2 km/s

11. (¢) Ratio of fundamental frequency (ny:n,:ng) = 1:2:3

.“O A A OH

I. =
3T 11
12. (b) Combined focal length (%) = Fl + Fi + Fi
1 2 3
1 1 1 1

F 3 3 * 3
= F=1cm
Magnification of the lens combination in normal adjustment is
D 25
M=14+==14+—=26
* F * 1

13. (a) Focal length of lens when placed in air
1 1

Fair = (|J-lens - 1) (R1 R_z) (1)

Focal length of lens when placed in water

= (Hens ) (L _1L i
Fair = (unq 1) (R1 Rz) ... (i)

Dividing Eq. (i) by Eq. (ii)
Fig  (145-1) 045

Fir (1.45 )_0.15

x 1.3 =39
-1

1.3
14. (b) Width of central maxima = HTD

_ 2x6330%x 10710 x 2
B 2x1073
15. (a) Net force on D due to A and B =

= 1.27 mm
Kv2Qq

a2




—

Telangana EAMCET 2015 @ TELANGANA EAMCET PYQs

et
r‘t‘;
o 5
¥ gt o
2
Force on D due to B = %
For net electric field on D to be zero
& v2Qq| _ 0
2a2 a2 |
= % +v2q=0
Q=-2V2q

~ g should be negative.
16. (b) Effective capacitance between the points A and B

B

C, and Cj parallel
Cy + C; = 18pF
18 pF is in series with C,
o 18x9
"Tgro OFF
6 pF is in parallel with 9 pF
~ 649 = 15pF
17. (b) Net emf of the combination
=18~-10=8

)
18V
1
1t
10v
11
11
Net resistance of the circuit=3+ 1 =4

) . ... 8
Current in the circuiti = i 2A

~ Potential difference (V) =E— ir =18 -6

=12V

18. (d) If wire of aluminium and a wire of germanium are cooled to a temperature of 77 K the resistance of Al
decreases and resistance of Ge increases.

19. (¢) A voltmeter of 250 mV range having resistance of 10

V, = Gl
= 250x 1073 =10x I,
> Ig=25x1073 A

Shunt required to convert this voltmeter into ammeter.
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o Gl
-1

_ 10x(25x107%) _10_1Q
T 250%x1073—-25x10"3 9

20. (d) Dipole moments due to current carrying circular wire M = iA

My _im?_[()
Here, M; ia? (1)2

4
16 4

" T n
21. (a) Time period of magnet in magnetic field
1

Tox—
VB
If magnetic field is doubled,

1
then T o« —

V2B

T
X—=—=1/25
V2 W2

[oscillation per second = — ]

60
22. (d)
(A) Newton's law of motion is used in rocket propulsion
(B) Bernoulli's principle of fluid dynamics is used in aeroplane.
(C) Total internal reflection of light is used in optical fibres.
(D) magnetic confinement of plasma is used in fusion test reactor.
23. (a)

= T’

" Linear density
Dimension of F = [MLT 2]
Dimension of linear density = [ML™!]
~ X = F (linear density)
= [MLT2][ML™1] = [M? L° T~?]
24. (b) Displacement of a particle moving in a straight line (x) = At + Bt? + Ct+ D

) dx
~ Velocity, v=— = 3At? + 2Bt + C

dt
Vinitial = C
d?x
and a—ﬁ— 6At + 2B
Ajnitial = 2B

-~ Ratio between initial acceleration and initial velocity is %.
25. (b) If a body falls freely from rest at A. Then, time taken to travel from A to B (time taken)

Time taken to travel from B to C
time taken) t, = th_ |2
(time taken) t, = 3 3

t;
o ==42-1

1
26. (a) Sum of two forces

Resultant of these forces
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(10)%2 = F? 4+ F2 4+ 2F,F,cos 8 ... (ii)
Since, resultant is normal to the smaller force
~ Fy +Fycos0 =0 ... (ii)

From Egs. (i), (ii) and (iii), we get

F; =145N
F, =105N
27. (b) Maximum vertical height attained by body thrown with velocity v,
2
\
hl == _1
2g
Another body of mass 2m is projected with a velocity v, at an angle 6.
. , v2sin? 0
- Height attained (h,) = 28
hy v?
L= —; sin? @
hz V2
But t; = 2t,
V2 _ ) [stin 9]
8 g
= V4 = 2v,sin 0

h; (2)2 _ 4
h, \1/ 1
28. (b) From conservation of energy
MXxv+m(0)=M+m)v'
_ Mx20
- (M+m)
Average resistance of the wall to the penetration of the nail is
F=(M+ (0" +§™)
= M m) 5 102

\%

M? x (20)? 1

wv:=u?+2as=(M X X
vi=u+2as=(M+m) MErm)? < Zx10°2

2M?
- (M+m)
29. (c) Body is acted upon by a force given by equation F = (3t> — 30)N
~m(v—u) = [ Fdt
3t3
=T—3Ot=t3—30t
=53 —-30(5) =125 — 150 = —25
~ mfv—10] = =25
= Final velocity v=7.5m/s
30. (a) Work done by the force of gravity is directly proportional to the distance travel in nth second. W « S,, - Ratio
of work done by the force is 1: 3: 5.
31. (¢) Work done in a moving body is get converted into kinetic energy.

x 10%

Force

200775 d

0 3 6 9
—» X 111 Imetres

1
f Fdx = Em(v2 —0?)

19 3 20—124 2
> Z(9+3)(20) =524V

= v=10m/s
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32. (d) Modulation index (1) = ==
C

3 En

4 12

= E,=9

33. (d) n. and ny, are electron and hole concentrations in an extrinsic semiconductor and n; is electron concentration

in an intrinsic semiconductor, then
Nely = ni2
34. (a) In half wave rectifier frequency remain unchanged.

~ Fundamental frequency of the output is 50 Hz .

35. (b) The effective half-life of the nucleus

A = }\1 + }\2
0.69 0.69 0.69

T T + T,
T+ Ty
5x10%x10° 5x10°

"~ 5x 103[1 + 20] 105
= 4762yr
36. (a) The wavelengths of a spectral lines of Lyman series are smaller than the wavelength of the second spectral line
of Balmer series therefore statement A is false. Whereas, statement B is true.
37. (d) de-Broglie wavelength

~ V2mE

( )

T2x91x10-31\ 55x10-7

== m X 145 X 10_54

=8x107%%]
38. (d) Point where ' B'' to be calculated is not mentioned.

do
On surface j B-dl =y, (20 E)
d¢

1
B(2 =—=—
= B(2mr) T
= =2x1073T
39. (a) Current leads the voltage by 45°

¢ = 45°
Xc—X
Since, tan = CR L
R 1=XC_XL
R

1
> ——wL=R

wC
! R+ wL
= — =
wC ®
c 1
>(C=——m—
w[R + wL]
1
= C

~ 2nf[2nfL + R]
40. (b) A small square loop of wire of sidel is placed inside a large square loop, then mutual induction of the system

depends upon.
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Chemistry
41. (¢)
42. (d)
Caz(P0,), = 3Ca?* + 2P03~
Ksp = [Ca**]3[POFT]* = [3x]°[2x]* = [27x7][4x?]

= 108x>
43. (a) Clark's method is not used to remove permanent hardness of water. This method is used to remove temporary

hardness of water.
Ca(HCO3), + Ca(OH), — CaCO3 | +2H,0

Mg(HCO3), + 2Ca(OH), —
2CaCoO ! +Mg(OH), | +2H,0

If excess of lime is added, water will again become hard because of adsorption of CO, from the atmosphere.

Ca(OH, + 2C0, — Ca(HCO3),

44. (d) White metal is an alloy of Li and Pb .

45. (b)

46. (a) H,CO3 is a weak dibasic acid and dissociates in following two steps :

H,CO03(aq) + H,0(1) = HCO3 (aq) + H30" (aq)
HCO3 (aq) + H,0(1) = CO3™(aq) + H30%(aq)
H,CO3; /HCO3buffer system helps to maintain pH of blood between 7.26 to 7.42 .

47. (b) The amount of oxygen required by bacteria to break down the organic matter present in a certain volume of a
sample of water is called biochemical oxygen demand (BOD). The amount of BOD in the water is a measure of
the amount of organic material in water in terms of how much oxygen will be required to break it down
biologically. Clean water have BOD value less than 5 ppm whereas highly polluted water such as municipal
sewage has BOD value more than 100 ppm.

48. (d) Two bonds N = O and N — O in H3CNO, are of same bond length due to resonance effect.

s 5
"t — + 0
CH;—N,,, 5

o 0

7\

Rasonancs hybnd
49. (d) According to Markownikoff's rule, the addition of reagents such as HX, H,0 and HOX with unsymmetrical
alkanes occurs in such a way that the negative part of the adding molecule goes to that carbon atom of the double
bond which carries lesser number of hydrogen atoms.

Dark
CH3CH2CH == CHZ + HBI‘ b
Absence of
peroxides
CH,CH,—CH—CH,
Br

2-bromobutane

(major product) +CH3CH3 _ CH2 _ CH2 — Br
1-bromobutane
(minor product)

50. (b)
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CH,

@ Toluene
CH3ClA (Z)

Anhy Al
51. (c) Silicon carbide (SiC) is a covalent solid. It is black solid compound insoluble in water and soluble in molten

alkali.
52. (b) Molarity
_ Weight of solute 1000
"~ Molecular weight of solute % volume (in mL)
_ Weight of solute 1000

+HCI

. X
0.2 106 250
. Weight of solut _0.2><106><250_53
- Weight of solute = 1000 = 5.3gm

53. (a) ATb = Kb -m
Tb - T}; = Kb -m
where, K}, = molal elevation constant
m = molality
(100.052 — 100.00) = (0.52)(m)
0.052=0.52 X m
m= 0.1
54. (b) During recharging, the cell is operated like an electrolytic cell. The electrode reactions are the reverse of those
that occur during discharge.

At cathod
PbS0,(s) + 2e~ — Pb(s) + SO%™(aq)
At anode PbSO4(s) + 2H,0(1) —
Pb0,(s) + S037(aq) + 4H* (aq) + 2e~
Net reaction

2PbS04(s) + 2H,0(1) —

Pb(s) + Pb0,(s) + 4H*(aq) + 250%™ (aq)
55. (d) For the reaction,

5Br~(aq) + BrO3 (aq) + 6H* (aq) —

3Br,(aq) + 3H,0(1)
1d[Br~] d[BrO3]

Rate of reaction =

5 dt dt
_ 1d[H*] _ 1d[Bry]
T 6 dt 3 dt
_ 1d[Br7]  d[BrO3 ]
"5 dt dt
0.05 d[BrO d[Bro
,, _005_dIBrOs] = d[BrOs] _
5 dt dt

56. (d) Animal leather is colloidal in nature and has positively charged particles. When it is soaked in tannin, a
negatively charged colloid, it results in mutual coagulation and gets harden. Thus, leather get hardened after
tanning.

57. (d) German silver (nickel silver) is an alloy of copper, zinc and nickel often in the proportions 5: 2: 2. It is used in
cheap jewellery and cutlery.

58. (d) The catalytic oxidation of SO, with O, to give SOj is the key step in the manufacturing of sulphuric acid by

contact process.
V,05
250,(g) + 02(8) = 2503(g);
AH° = =196 k] mol™?!
59. (c¢) The balanced equation is
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NH; + 3Cl, — NCl; + 3HCI
Thus, the ratio of NH; to 3Cl; is 1: 3.
60. (a) Generally, paramagnetism is shown by lanthanoid ions. The paramagnetism arises due to presence of unpaired

electrons in f-orbital. Lu3*(4f1*) does not have unpaired electrons. Hence, it does not exhibit paramagnetism.
61. (b) Order of field strength of legands is as follows:
I~ <Br~ <SCN~ < ClI” <F~ <OH™ < (C,03"
< H,0 < NCS™ < EDTA*” < NH3 <en < CN~ < CO
62. (c) Nylon-6 or perlon is a condensation homopolymer.

H
N
HZ;:/ \({:O (|3| I|—I
HC 533-543K L -l
i TEe o e g N
HZC‘CHZ Nylon-6
Caprolactum

63. (a) Nucleoside consists of two basic components of nucleic acids, i.e. a pentose sugar and nitrogenous base. In
this, unit base is attached at 1' position of sugar and sugar carbons are numbered as 1’,2’,3’ etc., in order to
dlstlngulsh these from the base.

HO _HZC 0 Base

OH OH
Structure of nucleoside
64. (b) The correct structure of sulpha pyridine is as follows:
O

HZN—Q—S—NH@

(0]
Sulphapyridine

65. (¢)
NH N NC1™
NaNO,/HCl
273 278
Aniline Benzene Iodobenzene
diazonium
chloride

66. (d) In Reimer-Tiemann reaction, on treating phenol with chloroform in the presence of sodium hydroxide, a -
CHO group is introduced at ortho position of benzene ring.

OH O Na* O Na*
CHCI,
GHA o _NaOH ,_
aq. NaOH
Intermediate
OH
CHO

Salicylaldehyde
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Hence, substituted benzyl chloride is intermediate in Reimer-Tiemann reaction.
67. (d) Acetal are organic compounds formed by addition of alcohol molecules to aldehyde molecules.

R ORr
R |
34/ X8 HClig) .
>CDU + ROH ——2= >@<
v
H H OH
Aldehyde Alcohol
Hemiacetal
][.9'0141. HCl (-H,,0)
R\ /OI‘.”
7~ C\
H OH
Acetal
68. (b)
69. (b)

70. (a) Number of radial nodes=n—1—-1
For 3p-orbita, n = 3,1 =1
~ Number of radial nodes=3—-2—-1=0

71. (a)
Name Frequency ( in Hz)
X-rays 1017 to 1022
Radiowaves 10% to 108
UV rays 105 to 106
IR rays 1012 to 1013

72. (a) When an electron is added to a gaseous atom in its ground state to convert it into a negative ion, the enthalpy
change accompanying the process is called electron gain enthalpy (AegH).
It is a direct measure of the ease with which an atom attracts an electron to form anion.
X(g) +e” — X7(g); AeH
73. (b)
,6Fe = 1s2,2s522p®, 3s23p°®, 4s2,3d°
s6Fe — ,gFe?t
Hence, atomic number of iron ( Fe ) is 26 and Fe?* have 4 unpaired electrons in 3d-orbital.
74. (d)

F F
Q| N "
Cl—F S<D Br
J] 7 |
F F F ] F
F
ClF, SH, BrF,
3- bond pairs 4- bond pairs 5- bond pairs
2- lone pairs 1- lone pair 1- lone pair
75. (a)

N,(14) = 1s?,01s2, 0252, 0252, m2p2 ~ 2pg, 02p;

Np—N, 10-4
Bond order = % =—=3

2
76. (b)

List I List IT
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(A) Viscosity (V) | kgm™1s71
(B) Ideal gas (IIT) Compressibility
behaviour factor
(C) Liquefaction Critical

ey
of gases temperature
(D) Charles' law | (II) Isobars

2RT

77. (¢) Most probable speed, vy, = v

’ZRT
= |37 (for oxygen, M = 32)

RT

16
78. (b) According to significant figure convention, during adding, the number of decimal places in the answer should
not exceed the number of decimal places in either the numbers.
12.11
18.0
11.012

31.122
18.0 has only one digit after the decimal point, thus the result should be reported only upto one digit after the decimal
point which is 31.1 .

79. (¢)
o .
Element % At.wit. No 6f Slmple‘
amount moles molar ratio
52.14 4.34
C 52.14 12 M B
12 e 2.17
13.13 13.13
H 13.13 1 T = —
5 13.13 217
34.73 2.17
(@) 34.73 16 —— | ot
16 7 2.17

~ Empirical formula = C,HgO
Empirical formula mass = 2(12) + 6(1) + 1(16)
=46
Molecular mass = 46
_ Molecular mass _ 46 1
 Empirical formula mass =~ 46
~ Molecular formula = ( empirical formal )n
= (C;Hg0),
= C,H¢0
80. (b) The variable depending only upon the initial and final states of a system but not on the path followed are
called state functions, e.g. internal energy, entropy and free energy. Work done is a path function.
Mathematics

81. (c) Let A and B be the points on the coordinate axes, where the line intersect.
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Since, P divides the line segment BA in the ratio 2: 3.
Then, the coordinates of point P will be
<Za+ 00+ Sb) . (Za Bb)

2+3'2+3/) " 55

But coordinates of P are (1, 1).
2’3

nBolagd®=ls,=2

5 2 5 3 4
and b =g
So, equation of line will be

X 'y

§+§—1

4 9

= 4x+9y =5

82. (¢) Slopes of lines 4x —y + 7 = 0 and kx — 5y — 9 = 0 are 4 and lg(, respectively.

k
Let m; = 4 and m, =z
Then, angle between two lines whose slopes are m; and m,, is given by

m [e—
1+ mym,
tan 45° = .
1+4-§
- 1 _|20—k
|5+ 4k
20—k +1
= =
5+4k
20—k_1 20—k
~ 5+ak U 5+dk
=
= 25—k=5+4+4kor20 -k =-5—-4k
25
=>k=30r—?
Butk >0
83. (a) Let the intercept of the line on coordinate axes be a and b.
Then, > b=—-1+a)
b=-(1+a)

-~ Equation of line will be

x_ vy _ i

ST T 1....(0)

Since, above line passes through (4,3).
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4 3
a 1+a
= 4+4a—3a=a(l+a)
= 4+a=a+a’
= a’=14
= a=%2
On putting a = 2 or -2 in Eq. (i), we get
E—X—lori———l
2 3 -2 -1

= 3x—2y—6=0o0rx—2y+2=0

Hence, combined equation of the straight lines is

(Bx—2y—6)(x—2y+2)=0

84. (¢) Let the new coordinates of the point be ( X,Y ).

Since, the origin is shifted to (—v/2,v/2) and rotates anti-clockwise through an angle 45°.

So, (k) = (=V2,v2),0 = g and (x,y) = (1, 1)
~ X=(x—h)cosb + (y —k)sin6

1 1
= (1+ﬁ)ﬁ+(_1_ﬁ)ﬁ:0
and Y = —(x —h)sin0 + (y — k)cos 6

1 1
=‘(1+ﬁ)ﬁ+(_1“/§)ﬁ="2“/§

Hence, the new coordinates are (0, —2 — v/2).
85. (d) Given lines are 3x + 4y + 5 = 0 and 9x + 12y + 7 = 0. Both lines are parallel. Hence, locus of the point P,

which is equidistant from both lines, is a straight line which is an angular bisector.
86. (c) It is given that probability of showing head is p, then probability of showing tail will be (1 — p). Also,
probability of showing 50 and 51 heads in tossing a coin 100 times is same.
~ P(X=50)=PX=51)
= 109C5o(p)*°(1 = p)°° = 1°%Cs1(p)°' (1 — P)*

_ 100 100!
501501 L ~P) = 57729/P
1_

_ - _P_P
50 51

= 51 —-51p=>50p

51
> p=-—
P=7T01

87. (b) We have, n = 6.

It is given that,
4P(X=4)=P(X=2)
= 4. 6c4p4q2 — 6C2p2q4
[+ PX=r) = "Cp'q"™]

:>4><6XS 2_6><5 )
2x1? T2x19

= 4p? = g2

= 2p=¢q

= 2p=1-p[-q=1-p]
1

> p==

P=3

88. (a) Let E{, E; and A be the events defined as follows :
E; = Selected student is a woman
E, = Selected student is a man
A = Student is taller than 1.8 m
We have,
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60 40
P(E;) = —,P(E;) = 100

100’ ) \
and P(A/El) = ﬁ' P(A/EZ) = ﬁ
By Baye's rule, we have
P(E, /A) = P(E;) - P(A/E;)
! P(E,) - P(A/E;) + P(E;) - P(A/E;)
60 1
B 700 X 700 _3
~ 60 1 40 4 11
700 X T00 T 100 X 100

89. (a) We have,
P(A/B) = 0.6,P(B/A) = 0.3,P(A) = 0.1
We know that,
P(B/A) = P(BNnA)
(B/A) = P
_P(BnA)
01
= P(BNA)=0.03
or P(ANnB) =0.03

P(ANB)
AISO, P(A/B) = W
06 2 003
T
= P(B) = 0.05

~ P(AnB)=1-P(AUB)

=1-[P(A) + P(B) — P(ANnB)]

=1-0.1-0.05+0.03 =0.88
90. (b) We have,

5 1 1
1 1 3
S PA)=1-PR)=1-7=7

Also, P(A U B) = P(A) + P(B) — P(A N B)

IR DS
6 4 3
=>P(AnB)=%
amdP(A)-P(B)=§><1=1
4 3 4

~ P(AnB) =P(A)-P(B)
Hence, A and B are independent events.
91. (c) We have,

)_(A = )_(B and CVA = 4,CVB =2

Let 6, and og be the standard deviations of teams A and B respectively.

CVxX
100

Then, CV = g x 100 or o =
X 2Xg

4%
*~ 0p = —=and op = —
A7 100 B ™ 100

= X, = 250, and Xg = 5005
But )_(A = )_(B

~ 250, = 5003

= 0p = ZGB

92. (c¢) Since, i is repeated i times for i = 1,2,3, ..., n. Then, mean of given data will be
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1><1+2><2+3x3+-~+n><n_2n2

1+2+3+-+n ~In
nn+1)(2n+1)
6

X=

_2n+1
n(n+ 1) 3

93. (d) We ha\zfe,
a=21—3j+5k
b = 31— 4j + S5kand ¢ = 51 — 3] — 2k
Now, a + b = 51 — 7j + 10k
andb +c =8 —7)+ 3kand c +a = 71— 6] + 3k
~ Volume of the parallelopiped with coterminous edges a + b,b + ¢,c +a = [a + bb + cc + a]

5 =7 10
=8 =7 3
7 —6 3

= 5(—21 + 18) + 7(24 — 21) + 10(—48 + 49)

=-15+21+10=16
94. (d) Equations of given lines in vector form can be written as

Li:r =31+ 4j — 2k + A(-i + 2j + k)
and L,:r =1—7j — 2k 4+ p(i + 3j + 2k)
Here,

a; =3i+4j—2ka, =1-7j— 2k

b, = —i+2j+kb, =1+3j+2k
Now, a, —a; = —2i — 11j + 0k

i j k .
Also, by xb, =|-1 2 1|=14+3j-5k
1 3 2

Now, [by X b,| =+vV1+9 + 25 =+/35

-~ Distance between the above two skew-lines
(a; —ay) - (by Xby)

[by X b,|
_ (=20 + 11§+ 0k) - (i + 3§ — 5k)
V35
—-2-33+4+0
=|———| =35
V35
95. (a) Let altitude of a triangle be p.
A3, 4,-1)
b
(1,3, 1)B D C(b, b, b)

Now, AB = —2i —j + 2k
AC =2i+j+6k
BC = 4i + 2j + 4k

We know that,
1 1
Area of A ABC = ElAB X AC| = §|BC| XP ... (i)
i § ok )
Now, ABXAC=|_—2 _—1 2|=-81+16]+ 0k
2 1 6

From Eq. (i),
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%J(—S)Z + (16)2 + (0)% = %m Xp
V320 8V5 45

= p=

6 6 3
96. (a) Since, P divides AD in the ratio 3: 1, so P will be %.
D(d) C(b+d)

A0) B(b)

Let Q divides BP in 1: A and AC in 1: u.
3d
b+d Zt+4b
T14u 142

3
>b1+A)+(1+2A)d =Z(1+,u)d+/1(1+u)d
On equating the vectors b and d, we get
3
1+/1=Z(1+,u)and1+/1=/1(1+u)

/1—3 d ==
= —Zan H=—=

3
“ AQ:QC =1:p
4
= 1:§ =3:4
97. (¢) Since, M and N are the mid-points of BC and CD.

BM—lb
B

1
and DN = Ea
Now, in A ABM,

AM = AB + BM
1
—a+=b
473

and in A ADN,
AN = AD + DN

bt

= Ea
1 1
AM+AN=a+Eb+b+Ea
i =3an
=zatzb=5@+b)

3
= AM+AN=2AC[+ AC=a+b]

98. (b) Taking S as origin, let the position vectors of A, B, C and D be a, b, c and d respectively.

In A SAC, P is the mid-point of AC.
~ SA+SC=2SP....(0)
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In A SBD, P is the mid-point of BC.

~ SB+SD =2SP .... (i)

On adding Eqgs. (i) and (ii), we get

SA + SB + SC + SD = 4SP

But it is given, SA + SB + SC + SD = ASP
On comparing, we get A = 4

99. (a) We have,

r{ = 2r, = 3r3
A 2A 3A
= = = =A
s—a s—b s-—c
A b 2A 3A
=S — = — — = — j— [—
s—a 7\'5 }\,s C 3

A 2A 3A 6A

>s—ats—-b+s—-c=-+—+—=—

A A A A

6A
>s=—
T A A 5
Now,s—a:—:>6——a=X=>a=_
2A  6A b 2A b 4A
—b=—>> ——bp=— -
> A A A
3A 6A 3A 3A
— = — = — — = — = = —
s—c= = PeES
4A 3A
c=—:—
A A
= b:c=4:3
100. (b) We have,
1 1 1 1
r2 r? rZ r?
s2 (s—a)> (s—b)? (s—0)?
_st )+( )+( )
A2 A? A2 A2
s?+ (s—a)?+ (s—b)?2+ (s —c)?
4s? —2s(a+b +c) +a% +b% +c?
4s% — 2s(2s) + a% + b? + 2
45?2 — 45>+ a2 +b%?+c? a?+b?+c?
101. (d) Since, A,B,Care inan AP ,so A =90°, B = 60° and C = 30°.
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a% 4+ c? —b?
2ac
c0° 1 a%+4c?—-b?
= -_ —— —
cos 2 2ac
=>a’+c?—-Db?=ac
= c?—ac+a’—-b%2=0
a+./a% —4(a? — b2)

Now, cosB =

> c=

2
_at V4b?% — 332
B 2
102. (d) We have,
cosh2x = 199
1 + tanh?x 199
> — =
1 —tanh? x
= 1+ tanh?x = 199 — 199tanh?x
= 200tanh?x = 198

= tanh? 198 = tanh? %9
n =— n =—
A =200 7 M T 100
tanh 3 th 1
= tanhx = —— = cothx = ——
10 3v11
103. (a) We have,
1
cos <cot_1 (E)) = cot(cos 1 x)
= coscos™! L 8 corum
V5 w2
1 X
> — =
N
= V1 —x2 =+5x
On squaring both sides, we get
1-x* =5x*=1=6x>
1
= Xx=1+t—
V6
. [neglecti ign]
X = — [neglecting -ve sign
N g g g

104. (c) We have,

= secxcos5x+1=0

= cos5x+cosx =0

= 2cos 3xcos2x =0

= cos3x = 0orcos2x =0
R T 3m 5t 7m 91 11m

T22'2'2’2" 2

2_1‘[31‘[51‘[71‘[

or XT3 2072
1'[1'[51'[71'[91'[111'[ 1131'{51'[71'[
ﬁ _____ — _— — — —
=626 66 6 Y242

10 .

Hence, total number of solutlons is
105. (b) We have, 2C = 5
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a® 4+ b% —c?

N C=
oW, oS 5l
T a?+4b?—c?
= —_ =
€053 2ab

=>a’2+b?—-c?=ab

= a’?+b? =ab + c?

= a’+b?+ac+bc=ab+c?+ac+bc
[adding both sides by ac + bc ]
= a(c+a)+bb+c)=(b+c)(c+a)
= 2 + b =1

b+c c+a

+1+4+ +1=3
b+c c+a

[adding 2 on both sides]
a+b+c a+b+c_3

b+c + c+a
1 1

=

= + =
b+c c+a a+b+c
3 1 1

= at+b+c a+c b+c

106. (b) We have,

A =sin?0 + cos* 8
=1-cos?0+cos*0
=1—cos?06(1 — cos?8)
=1 — cos?0sin? 0

1
=1- Zsin2 20
We know that,
0<sin?20<1
-1 -1

= TSTSiHZZGSO

1 1<1 1'226<1 3<A<1
= —Z_ —ZSIH < =>1_ <

3
s aelp]
107.  (d) Real function f(x) defined on [—1,1].
f(5x +4) = g(x) defined for

-1<5x+4<1
= —5 < 5x < —3 [adding — 4 in each term]

-1<x< ?3 [dividing each term by 5]
-3
> X € I:—l,?]
108. (c) We have, f:N - Rand f(1) = -1
Also, f(n+ 1) =3f(n) +2forn > 1
Now, putn = 1, we get
f(2)=3f(1)+2
=3(-D)+2=-1
Putn = 2, we get
f(3)=3f2)+2=3(-1)+2=-1
So, f(n) = —1 for all values of n.

Hence, f(n) is a constant function.
109. (c) Letf(n) =n*—2n3—n?+2n-26
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=n3(n-2)-nn-2)-26
=(m-2)n3-n)—-26
=m-2)n(n?-1)—-26
=(m-2)(n—1n(n+1)—-26
=24k — 48 + 22
[+ product of four consecutive natural numbers is divisible by 24]
= 24k —2] + 22
Hence, remainder is 22 .
110. (a)
1 2 3
x+1 2x+1 3x+1

x2+1 2x*+1 3x*+1
Apply CZ d CZ - Cl' C3 il C3 - Cz, we get

Ax) =

1 1 1
A)=|x+1 x x
x> +1 x? x?

= 0 [~ C, and C3 are identical ]

1 1
f AX)dx = f 0dx=0
0 0

111.  (a) We have,

x>+x+1 x+1 2x-3
3x2 -1 x+2 x-—1
x> +5x+1 2x+3 x+4

=ax*+bx3+x*+dx+e
Put x = 0 on both sides, we get

1 1 -3
-1 2 -—-1|=e
1 3 4

> e=108+3)—-1(-4+1)-3(-3-2)
=114+3+15=29

112.  (d) We have,
4 1 2

1 -5 3
9 -3 7
= 4(=35+9) — 1(7 — 27) + 2(=3 + 45)
=—104+20+84=0

5 1 2
10 -5 3
20 =3 7
= 5(=35+9) — 1(70 — 60) + 2(—30 + 100)
=-130-10+140=0

4 5 2
1 10 3
9 20 7
= 4(70 — 60) — 5(7 — 27) + 2(20 — 90)
=40+100—140=10

4 1 5

D=

D1=

D2:

andD;=[1 -5 10
9 -3 20
=4(—100+ 30) — 1(20 —90) + 5(—3 + 45)
=-280+70+210=0
So, the given system of equations has infinite number of solutions.
113. (d) We have, a = w + 2w? — 3
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a=w+ w+w?-3
a=—-1+w?-3
a=w:—4
wi=a+4
(0?)% = (a+4)°
w® = o + 1202 + 48a + 64
1=a3+12a? + 48a + 64

a3+ 12a% + 480+ 3 = —60
4. (a) We have,

gl (A A 2 2

= X = W, w2
It is given that, a, B are the roots of the equation 1 + x + x2 = 0
o= w, B = w?
Now,a* +B*+a B * =w*+ 0+ 0w *w™®
=w+w?+n1?

1
— —0 |- y-12 = —
——1+1—0|:-(.0 —E—l]
115.  (c¢) Since, q, B are the roots of the equation
x*—4x+8=0

4++V16—32 4 +4i

af= 2 =— =2+ 2i
= aqf= 2\/_< +1—)
N
=2\/_(cos—+1smE)
4 4
T i 2n
n = (24/2)2n (cos— + isin—) ,nEN
Now 4’ 4
’ nm
— 2n - (R
= (2V2) (cos > + isin 2)

Similarly, p?" = (2v2)2" (0057 — isin 7)

nm
Lo 4 B2 = (24/2)%0 . 2cos7

nm
= (23/2)2n . 2c057

2n 2n _ n+1 nm
= ot + B0 = 230+ cos —-
116. (a) Since, o and (3 are non-real cube roots of 2 .
v a=2Y3wand B = 2Y3w?
Now, a® + B¢ = (21/3(0) + (23w 2)
= 22,6 + 22,
= 4(w3)? + 4(w3)*
=4+4+4=8 [+w?=1]
117.  (c¢) We have,
a’+1=6aand B?+1 =68
Since, a, B are the roots of the equation
x2—6x+1=0

o
X:
a+1
X
> a=
1—x

Hence, required quadratic equation whose roots
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a B X \2 X
) , i -6 +1=0
a1 (1—x) (1—x)
> x2-6x(1-x)+1(1-x)%2=0
> x2—6x+6x2+1+x2—2x=0

= 8x?—8x+1=0
118. (c¢) We have,

|x|2 = 5|x| +4 <0
Put |x| =y

y>2—5y+4 <0

= y2—4y—y+4 <0
= yy-49H-1y-4) <O
= y-Hy—-1) <0
= y €(1,4)
= 1<|x| <4

- x€(—4,-1) u(14)
119.  (c) Since, o, B,y are the roots of the equation x3 + x + 10 = 0
~a+B+y=0
_atp -y -1
Now,al_7_7_7 )

Similarly, B; = —and y; = =

~ aq, Bq, Y, are the roots of equation f (_;1) =0.
Now, f(22) will be (- §)3 +(-3)+10=
= 10x*—x*—-1=0

=> 103 —af-1=0
1

N S S
TR
= Yod =3 4 5o
TR TV
- %o - sk =
1770 “1_1? .
-’-(af‘*‘ﬁ*‘ﬁ’)—ﬁ(a%‘*‘ﬁ*ﬂ’%):ﬁ
120.  (a) Since, a, B,y are the roots of x3 + x2 + x + 2 = 0.
: at+tB+y =-1
a+fB—2y —1—-y—-2y —-1-3y
Now, ——— = =
Y Y Y
—1-3y 1
= — =
= Y 4 X+ 3

. SR —
Now, the equation whose root is s
2

() + () () 2=

X+3 X+3 X+3 B
=>-1+(x+3)—(x+3)?+2(x+3)3=0
=>—-1+x+3—-x*—-9—6x+2x>+ 54
+18x%+54x =0
= 2x2+ 17x24+49x+47 =0
) (a+B—2y)(B+y—2a>(y+a—ZB)_—47
- Y o B 2

121, (b) 312, *97"Cs = 3°C5 + 31C5 + 2C5 + FCs
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i
ncr+ ncr_l — n+1Cr
= nCr—l — n+1Cr _ ncr
30C5 — 31C6 _ 30C6

4-0.(:5 ' — 4-1C6._ 4-OC6
On adding, we get
10

Z 4-0—I‘C5 — 41C6 _ 30C6

r=0

122.  (c) The number of diagonals of a regular polygon having n sides is given by

n(n — 3)
. ———— =35
2
> n’—-3n—-70=0
= n?-10n+7n—70=0
= n(n—10)+7(n—10)=0
= (n—10)(n+7)=0
= n=10,-7
<~ n=10
123. (o)
cx1 3x1+3x7(1>2
B T TRV
3x7x11/1\3 _
e (g) ()
(1—a)7P/a
P(P
q/ 1! 2!
b(p P
q(q+1)(q+2) :
+ 30 o + -
a + .
=1+£(_)+M(E)
1'\q 2! q
+ +2q) [o\3
LR YRS TN

On comparing Egs. (i) and (ii), we get
p=3p+q=7p+2q=11
And2=1sq=4

q 6

And a=2=2
6 3 o
So,letx = (1 — a)—p/q = (1 — g)
1 -3/4
-(3) -e
x¥ =33=27

124.  (d) We have,

n(n-3)
> -
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2.\ _
(1+3%) (@-15971/%
(2 —3x)*

2

(1+ §x)_S (1 - 15x)7/5

2 (1-5%)

(1+3)"

4

(1 - 15x)"1/5 (1 - %x)_4
16

1
:E (1 —2x)(1 + 3x)(1 + 6x)(neglecting higher powers)

1
=16 (1+x)(1+6x)

1

125. (c¢) We have,
1 1

X2—5x+6 (x-3)(x—2)
1 1

x—3 x—2

. 1/1\" 1/1
~ Coefficient of x = E(_) — _(_>
1 1
= on+l  3n+l

126. (c¢) We have,

3cosA+2 =

=2
= A =—
cos 3

inA =41 2A =1 4—\@

sinA = cos e 5= .

sinA V5/3 =5

n an cosA -2/3 2

Since, sin A and tan A are the roots of required equation.
Hence, equation can be written as
x? — (sinA + tan A)x + sin Atan A = 0

, (V5 B\ . (VB\[—V5
o ‘(T?)“(?)(T>=°

V5 5
2 —_— X ——=
= X +6x G 0
= 6x%+V5x—5=0

127.  (b)
(P)
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d
(x3 + 1)d—z+ x%y = 3x2
dy+ x? 3x?
= — =
X B+ B+l

) idx
~ Integrating factor = e’ x3+1

= e%log(x3+1) = (X3 + 1)1/3

Q) Xz—y + 3xy = x°
=

> —4-y=x*
dx xy

d
(R) (x3 + 1)? d_z + 6x2(x3 + 1)y = x2
dy ex*(x*+1)  x?
' @+ B+
dy  6x? x2
dx x3+1 (x3 4+ 1)2

[ 6x°
= Integrating factor = e’ x3+1

= e2log(x*+1) — (x3 + 1)2
(S)
dy
x? + 1)&+ 4xy = Inx

dx

dy 4 4x In x
> — =
X x+1 T x2+1
J
~ Integrating factor = e’ x*+1
— e210g(x2+1)
=x*+1)>2
128.  (d) Given equation is
xy' = 2xe VX +y
ﬂ = e_Y/X y 1
™ 2 RanRRE (1)
The above equation is homogeneous differential equation.
Put y = VX
dy 4 dv
=>— = —_
dx VT Xk
On putting these values in Eq. (i), we get

dx

dv B
vix—=2eV+v
dx
R dv -
X = 2e
2
= J e"dv=j —dx
X
= eV = 2logx + logC
= e¥/* = 2logx + log C
> eY/* = 2log |Cx|
129. (d) We have,
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On putting a = % in Eq. (i), we get

_ dy+ 1
(@
dx

dy dy
Yd——X(&) +1

which is a differential equation of degree 2.
130.  (d) Intersecting point of y = 9x2 and y = 5x? + 4 is given by
9x? = 5x% + 4

x==1
y=9(x1)?=9
Hence, intersecting points are ( 1,9 ).
=~ Required area = Zfo1 [(5x%2 + 4) — (9x?)]dx

1
= zf (4 — 4x?)dx
0

4x31
=2[4x——

SRR
><N
I
o

3 0

=2(4—§)—(0—0)=2x§

= 3 Sq units
131, (0
/2 16xsinxcos x _
Let 1 =j .. (D)
0

—dx
sin* x + cos*x

T . (T T
m/2 16 (5 —x)sin{5 —x)cos(5 —x
:f (2 72 (2 )“(2 )dX
0 sin* (7 = x) + cos* (7 = X)
J‘“/Z (8m — 16x)sin xcos x
0 sin* x + cos* x
On adding Egs. (i) and (ii), we get

/2 sinxcosx
21 = 81‘[f
0

—_—dx
sin* x + cos*x

41 dx

f“/z 2sin xcos x
o sin*x+ cos*x

™/2 2tan xsec? x
21 —————dx
0 tan*x +1

/2
=2n -f d{tan"!(tan®x)}
0

2

]

]l =1
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(@)

32.
’1
Letl = 1 dx

—x 1—x
1+x

=y e, J_
[sin™!x]3 [\/ —XZ]

=(sin"!1-sin"10)+ (V1-1—-+v1-0)
T
=-—1

2
133. (a)Letl=[ ;55513 X

Putx+5=A2x+4)+pn
On comparing both sides, we get
1=2Aand5=4A+p

1
:)\=§ and u =3

I_lf 2x+ 4 d +3f dx
" 2) x2+4x+5 X X2 +4x+5

—11 (x> +4 +5)+3j dx
T o A (x+2)2 + (1)2

1
= Elog(x2 +4x+5) +3tan 1 (x+2)+C

1
a=5,b=3,k=2
134. (b) Let] = [ VeX — 4dx

PuteX* — 4 =t2
= eXdx = 2tdt
2t

—zf t dt—Zf t2+4_4dt
B t24+4 t2 + 4
=2

U t2+(2)2 ]

—2[t—4 —tan_12]+C

= 2t—4tan‘1§+ C

eX—4
=2veX —4 — 4tan! >
135. (d)Let] = [ e *tan"!(e¥)dx
Pute* =t
= eXdx=dt

+C

1 1
= dx=—xdt:>dx=—dt
e t
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tan 1t
- [
t
tan~ 1t ! ! dt
=——an —_— — 8 —
t t 1+t2

using integration by parts]

-1, 1t
= —tan t+f (—— )dt
t t 1+t2

-1 1
= Ttan‘lt + logt — Elog(l +t2)+C

1
= —e *tan"1(e¥) + log(eX) — Elog(l +e?)+C

~ f(x) = —e *tan"1(e¥) + x = x — e *tan"1(e¥)
2+x

136. (d)Letl= [ . dx

_J‘ 2+XX 2+xd _ 2+Xd
- 2—Xx 2+x x= Vi —x2 X

1 X
Y T N
V(2)? —x2 4 — x?
X
=25in_1§— 4—-x24C
137.  (a) Here,
PQ=+/(t+1—t)2+ (t3—6t—6—t3+ 16t + 3)2

=4/1+ (10t — 3)?
~PQ2=1+(10t—3)>>1
Hence, minimum value of PQ is 1.
138.  (d) We have,
X, 0<x<1
f(X)_{Z—X, 1<x<2
LHL = lim x

X-1"

= %li_r)% (1-h)=1
RHL = limy_,;+ (2 —x) = limy,p+{2Z— (1 +h)} =1
and
f(H)=2-1=1
~ LHL = RHL = f(1)
Hence, f(x) is continuous.
Also, f'(17) =1and f'(1%) = -1
~ (A7) = £/(1h)
Hence, f(x) is not differentiable at x = 1.
So, Rolle's theorem is not applicable as f(x) is not differentiable at x = 1
139.  (c) Let A be the area and x be the side of an equilateral triangle.

V3

W A=—x2

on differentiating both sides w.r.t.x, we get

dA V3

V3 V3
= dA=7x~dxorAA=7xAx

. AA
~ Percentage error in area = - X 100




‘II(G P Telangana EAMCET 2015

—

? TELANGANA EAMCET PYQs

3
ngxx 100 2Ax
= =22x100
V3 X
7 X
2 % 0.05 ,
=——X =1% [~ Ax = 0.05, given
S 100 = 1% [+ Ax = 0.05, g

140. (a) The slope of liney = —4x + bism = —4.

Also, slope of tangent of the curve y = i is given by % =2

x2°
Since, given line is tangent to the curve.
-1
—=—4>xt=-
x2 4

1
= x=iz ory= 12

Put these values iny = —4x + b, we get b = +4.
141.  (b) We have,

1+.fy
= x(1+,y) =1-\fy
= x+x\/§ =1—\/§

= x+&+1Dfy=1
On differentiating both sides w.r.t. X, we get
14 x+1

yit
2y
= x+Dy;+2y = —Zﬁ
Again differentiating both sides w.r.t. X, we get

=¥
o
1
= (X + 1)}’2 + 3Y1 ar

—=y1=0
N
3Jy+1
= x+ Dy, +<\/_y7>y1 =0
y
142.  (b) We have,
2 4
x% +y? =ttty and x* + y* =t2+t_2

y=0

x+ Dy, +y1 +2y; =

2
Now, x? + y? =t+o
On squaring both sides, we get
4
x* +y* 4+ 2x%y? =2 ot
= xt+yt+2x%y?=x*+y*+4

= 2x%y? =4 = x%y?2 =2
, 2
Now, differentiating both sides w.r.t. X, we get
dy —4 dy

2y—=—x3y—>—=-2
ydx x3 X ydx
143. (d) We have,

3 3
y = tan™! SX X + tan~! oA
1 — 3x? 1—6x2 + x*

Put x = tan 0, we get
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Y — edu g—?

N 3tan® —tan30
y=@n (T 3anre

it _1< 4tan® — 4tan3 0 >
an

1 — 6tan?0 + tan* 0
=tan~1tan 36 + tan~! tan 46

=30 + 40
= y=70
.~ y=T7tan"1x
On differentiating both sides w.r.t. X, we get
dy 7
dx  1+4x2

144.  (a) Since, f(x) is continuous at x = 0.
~ f(0) = lirr(l)f(x)
X—

= lim (x + 1)°°** = lim (1 + x)°°t*
x-0 x-0

limx-cotx lim—— 1
ex-0 = ex~otanx — et = @

) m11/%
145.  (a) limy_,q [tan (X + Z)]
= lim [1+tan(x+z) -1
_ olimtan(erg)-1lg
tanx+1 _J1
= exao[l—tanx_l]i
1imtanx+1—1+tanx
= ex—0 x(1-tanx)
li 2tanx
— exll%x(l—tanx) = g2
146.  (b) Let the equation of the plane be z + % + % =1
Since, plane meets the coordinate axes at P, Q, R respectively. So, the coordinates of the points P, Q, R are (a, 0,0 ), (
0,b,0), (0,0, c) respectively.

Also, centroid of A PQR is (1, %, %)

a+0+0
——;——zl:a=3
0+b+0 1 3
3 ) T2
d O+O+c_1:> _q
an 3 —3 Cc=

= Equation of plane is g + X 4221

z
3/2 1
= x+2y+3z=3

147.  (c) Let the side of the square be a.
D Cl2, -3, 5)

Ai1.2,3) 4@ B

Then, AC = /(2 — 1)2 + (-3 — 2)% + (5 — 3)2
=vV1+25+4=+30

Now, AB? + BC? = AC?
=a’+a*>=30=2a%>=30

=a’? = 15 = a = V15 units
148. (a) We know that angle bisector of ZBAC meets BC at D which divides BC in the ratio AB: AC.
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Ald, 3, 5)
B0, -2 2} D o032, 1)
. BD AB
1.6. ——=—
CD AC

Now, AB = /(0 — 4)2 + (=2 — 3)2 + (2 — 5)2
=16+ 25+ 9 =18 = 5V2
AC=,(3-4)2+(2-3)2+(1-5)2
=vVI+1+16=+/18=3V2

_BD AB 5V2
" CD AC 342
BD 5
= — ==
CD 3

Hence, D divides BC in the ratio 5: 3.
So, coordinates of D
_<5><3+3x0 5x2+4+3(-2) 5x1+3x2>

543 ’ 5+ 3 ’ 5+3
_(15 4 11)
~\8'8’8
XZ

2
149.  (c) We know that, the product of lengths of perpendicular from any point on the hyperbola =z % = 1toits

. a’b?
asymptotes 18 FERTEL
Given, equation of hyperbola is
x2—y?2 =16
2
X y
> ——-———==1
@? (42
Here,a=4andb =4
a%b? 16x16 _ 16x16
Now, = = =
a?+b?  16+16 2X16

150. (d) We have,
(x+y—-3)? (x-y+1)?

2

1
To determine the centrg of ellipse,
put x+y—-3=0
= x+y=3....(0)
and x—y+1=0

= x—y=-1 ..(ii)

On adding Egs. (i) and (ii), we get

x=1landy =2

Hence, the centre of the ellipse is (1,2).

151.  (b) Given equation of the ellipse is

X2 y?

5t 16!

Here,a=5andb =4

(P) Equation of the directrix corresponding to the focus (—3,0) is
—a

X=—
e
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b2 16 9 3
Now,e—\/l—a—z_\/l—g_ ==z
5

S X =

— %
= 3x=-25=>3x+25=0
(Q) Equation of tangent at the vertex (0,4) is

y=b=>y=4
(R) Equation of latusrectum through (3,0) is
X = ae

3
=>x=5><§:>x=3

152.  (a) Let P be a point on parabola y? = 8x whose coordinates are (2t2, 4t) and A is the point (1,0).
Let (x,y) be the mid-point of P(2t2, 4t) and A(1,0).

22 +1 ,
= )
t+0 N
and y= > = 2t.... (i)
On eliminating t, we get
_yi+2
T
= 4x=y?+2

) 1
= y*=4(x=3)

Hence, the locus of the mid-point of the line segment AP is y? = 4 (x - %)

153.  (a) Let P(x,y) be any point on the parabola. Since, the distance of P from the focus S(1, —1) is equal to its
distance from the directrix.
= PS = PQ or PS? = PQ?
where, Q is the point on directrix.
X+y+ 3)2
V2
= 2(x*+y*—2x+2y+2)=(x+y+3)>
= 2x2+2y?—4x+4y+ 4
=x% +y%+ 9+ 2xy + 6y + 6x
= x24+y2—10x—2y—2xy—5=10
154.  (c) The equation of the circle passing through the points of intersection of the given circles, is
(x? +y% —8x — 6y + 21)
+A(x2+y?—2x—15) =0 (i)
If this circle passes through point (1, 2 ), then
1+4-8-12+21)+A(1+4-2-15)=0

= (X—1)2+(y+1)2=<

= 6A=12
> A==
2 1
On substituting A = > in Eq. (i), we get the equation of the required circle as
2 y? 15
Z 4+ 2—8X—6y+21+X—+y——X——= 0
Ty 2" 2 2

= 2x% + 2y% — 16x — 12y + 42 + x?
+y2—-2x—15=0
=3x% 4+ 3y%- 18x-12y+27=0
x?+y2-6x-4y+9=0
155.  (a) The equation of the common chord PQ of the circles
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S;:x?+y?—2ax=10
S,:x?+y2—2by=0
is S —=S,=0
= 2by —2ax =0
= ax—by=0
The centre of S; is (a, 0) and radius is a.
The length of the perpendicular from (a, 0) to ax — by = 0, is

22
CM=|———

! va? + b2
Now,

PQ = 2PM = 2./C,P2 — C,M?

a*  2ab
a2 +b? /a2 + b2
156.  (a) Equation of polar of point (4,2) w.r.t. circle x> + y2 —5x+ 8y + 6 = 0is T = 0.

=2 [a% -

5
SAXH2y S () +AF+2) +6=0

Since, points (4,2) and (k, —3) are conjugate points w.r.t. the given circle.
So, (k, —3) satisfied line (i).
+3k—-36+8=0

28

k=22
K=

157.  (c) The equations of the tangent and normal to the circle x? + y? = 4 at P(1,v/3) are
x+V3y = 4andy = V/3x
The tangent meets X-axis at A(4,0).

Normal

4 line
Tangent

line \
30 =y P{1,V3)
/ Al4, Q)
X' 1 0 } » X

~ Area of A OAP = % X 4 x \/3 = 2+/3 sq units
158.  (d) Given equation of the circle is
x2+y?+4x—6y—a=0
We know that, power of point P(1,6) w.r.t. the circle
x?+y?2+4x—6y—ais — 16
1+36+4—-36—a=-16

= 5—a=-16
= a=21
159. (d)

160. (c) Given equation Xy + 4x — 3y — 12 = 0 can be written as
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x(y+4)—-3@Fy+4) =0

= +4Hx-3) =0

Also, the equation Xy — 3x + 4y — 12 = 0 can be written as
x(y—=3)+4(y—-3) =0

= -3)x+4) =0

Hence, equations of the sides of the square are

x=3,x=—-4y=3,y=-4

So, the coordinates of the vertex are A(—4, —4), B(3,—4),C(3,3) and D(—4,3).

(-4, 3D —C(3,3)
(4, -)A=" ~Ip3, 4
Equation of AC +4—3+4 +4
quation of AC:y —3+4(x )
=3 yt+4=x+4=>y=x
= x—y=0
. 3+4
Equation BD:y + 4 = — x-3)
= y+4=—(x-3)
= y+4=—-x+3
= Xx+y+1=0
Hence, combined equation of diagonals is

x-yx+y+1) =0
> xX24+xy+x—xy—-y’—-y =0
= x2—y2+x—y =0




