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Physics
1. (b) Given,
Percentage error in length = 3%
Percentage error in force = 4%

We know that,
Pressure, P = ;
Area of square = (L)?
F
P= E
AP AF 2AL
—_— = —
P F L

(AP 100) (AF 100) +2 (AL 100)
— X =|—=x — X
P F L

= 4% + 2(3%) = 10%

—q must be on inner
suface to have E=0
inside of conductor

Total charge on shell = +Q

Here, total charge on shell is +Q. So, the (—Q) is on the inner surface of shell.
Hence, electric field inside the conductor = 0

According the Gauss's law,

Q
Eds = —
$ Eds -
Ef ds= 2
€
E(4nr?) = Q
€
Electric field, E = %
0

3. (b) Given,

Width of river (w) = 200 m
Velocity of river = 2 m/s
Velocity of man = 1 m/s

We know that,
wo d
Vman Vstrem
— w X Vstrem
v
d= 200 x 2
1
d=400m

4. (b) Given,
Number of turns in coil = n
We know that,
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e

Current(i) = R = RAC
R'=R+4R

RS

~ (R+4R)At

_ (2= )

5R(At)
Here, coil have n number of turns.
n(¢2—¢4)
5R(At)
 n(b2—¢1)
5Rt

2 -2

Hence, i = —

Induced current, i =
5. (d) Given,
Length of simple pendulum (L) = 1 m
Acceleration (a) = 2 m/s?

Gravitation acceleration (g) = 10 m/s?
We know that,

6. (c¢) Given,

Radius of metal ball = r

Velocity =V

Angle between direction of velocity and magnetic field (B) = «
We know that,

e = Blvsin«a

Here,1 = 2r

e = 2r|B]|v|sina

7. (d) Resistance = 4Q

The equivalent emf of the combination
Eeq =mE =3%x20=60

The cell have no internal resistance.

~ Main current flowing through the load
. nE 60 15 A
"R T4

8. (d) We know that,

h

We have, A = oo™
= Kinetic energy (KE) o %2
Hence,
()
KE;, \},
Here,A; = 1 nm

A, = 0.5 nm

KE, ( 1 )2
KE, \0.5
KE2 = 4KE1

Hence, the kinetic energy is increases three times.
AKE = 3KE;
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9. (b) The net charge on upper plates both capacitor (2 F and 3u F) will be +80uC, so charge on upper plate of
3uC capacitor will be

q= (%) (80uC)

3
q= 3 X 80 = 48uC
10. (d) Given,
Young's modulus of material = 2 X 101! N/m?
Elastic limit or stress = 1 X 108 N/m?
Length of the wire = 1 m

Stress Stress
We know that, Y = —— = —

Strain :
Here, 1 = original length of the wire
AL = charge in the length of the wire
Stress X1 1x108x1
Ty T 2x1o0mt

=0.5X% 1073 = 0.5 mm
11. (d) According to question, we can draw the following diagram.

mgsin 0 = p(F + mgcos 0)

mgsin 6
= — mgcos 0
w
[sine 0
= mg|—— — cos
8 H
Here,
m=1kg g=10m/s? 8 =30°,u=0.2
F=1x10 [Sin30 30°]
- 0.2 €os
_ 1]t V3
2% 02 2
5 V3
=10|:E—7 =5[5—\/§]

=5[5-1.732] =16.34 N
12. (a) Given, Coefficient of linear expansion of steel,
a=11x10"%/°C
We know that,
Al

Al=laAt=>At=E
Here, Al=6Xx10°m=1=1m
- 6% 107>
T 1x11x10°6
= 5.45°C
So, the range of temperature in which the experiment can be hence performed him this metre scale will be 19°C to
31°C
13. (a) When the core is pulled out the solenoid, the change in current will remain same.
14. (a) According to question, we can draw the following diagram




—

‘%P Telangana EAMCET 2017 '% TELANGANA EAMCET PYQs

Iy X2 =374,
0”700 ~ 0

Iy
11=Z:>12=§IO

We know that,

G+ (373)
- (- \L- )

2
15. (d) Given,
Total wall area (including the lid) (A) = 1.0 cm?
Thickness of wall (1) =3 cm =3 x 107? m
Average temperature outside the box = 30°C
AB=30—-0=30°C
Liusion (ice) = 3x10° ]/kg
Kthermocol =0.03 W/ m K
We know that,
Q KA

= A
t 1 9

For one day, t = 24 X 60 X 60 s
m X qusion (ice) _ @AQ

t |

mx3x10° 0.03x1

= x 30
24x60x60 3x10°2
_0.03><1><30><24><60><60

m= 3% 102 x 3 X 10°
_TTI60
M= 5000  °°*%E

16. (d) 23°Pu> 235U
When a-particle is emitted that atomic mass is decreases by four and atomic number is decreases by two.
17. (d) Given, E=10V
w = 200rad/s
R =500
L = 400mH
C=200uF
We know that,
Z=R%+ (X — X¢)?
=./(50)2 + (80 — 25)2 = /(50)2 — (55)2
— V2500 % 3025
Z =+V5525 = 74.3Q
E

[=—= 10 = 0.13459 A
T 7743

E. = IX; = 0.13459 x 80

=10.76 Vor 10.8V
18. (a) Given,
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ty =30°C
R; = 3.1Q
t, = 100°C
R, =4.50Q
We know that,
Temperature coefficient of resistance,
R, — Ry 45-3.1
TR, — Ryt (3.1)(100) — (4.5 x 30)
1.4 1.4

— — — oc-1
=310-135 175 008¢C

19. (a) According to the question,

Velocity of an object half a second before maximum height

= Velocity of an object half a second after maximum height (return journey)

1
=0+gt=0+9.8><5=4.9m/s

20. (b) According to the question,
Energy given to hydrogen atom = Difference in energy level from n; = 1 to n, = 3 states

—136(—— = —136(1 1)—136(1 1)
S \n2 on2) 0 Tz 3z} T 9

8
=13.6 X 5= 12.08 = 12.1eV

21. (a) Given,
X = acost,
y = asint
and z=1t

Path is circular in xy - plane,

XZ 2

— 4+ = cos? 6 +sin® B
a‘® a
2 2

Yy

) +==1
In one revolution, the particle move a distance of 1 unit along z-axis.
dz 1
dt

Hence, path is helix.
22. (a) Given
1

Th:g

According to the question,
=T, T,-T, 1

mn = T, T, g.....(l)
Tl_(T2_62) Tl_T2+62
‘12=T—=>2><111=T—
T,~To+62 1 T;—T,+62 !
2x1=#=>—=#.....(u)
6 Ty 3 T,
From Eq. (i), we get
T, T, =2
1~ =7

Substituting this value in Eq. (ii), we get
T
1 _g+62 1 T +372

=
3 T, 3 6T,
6T, = 3T; + 1116 = 3T; = 1116 = T; = 372K
From Eq. (i), we get
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372-T, 1
372 6
6(372 —T,) = 372
2232 — 6T, = 372
6T, = 2232 — 372

6T, = 1860
T_1860
27 6
T, =310K
23. (a) Given,
Distance of light source (u) = —1.5m = — _73 m
Radius of curvature of mirror (R) = 1 m
We know that,
1 11 f_R
f v u (_2)
21 1 2 1 1
= — D - = — 4 —
R v u 1 v =3
2
2 1 2 1 2+2
—_e—e— D — = ==
v 3 v 3
1 6+42 1 8 3 e
—_e— s — = = —=U.
v. 3 v 3 '"8 "
The image is virtual.
=3
Magnification (m)=%=_%=%=0.25

24. (c) Given,
Number of moles of air in room(n) = 2000 = 2 x 103
Temperature difference (dT) = 24 — 34 = —10°C
We know that,
R
dQ = nCydT = 2 x 103 X 0 [—10]
_—2x 103 x 8.314 X 10

0.4
_ 2x8314x10° 16.628
h 4 4
=—42x10%]
25. (d) Given,
Speed of ball (u) = 20 m/s
Angle (8) = 30°
We know that,
3 u?sin? 0
2g
_ (20)*(sin 30)?
T 2x10

20 X 20 X (%)2
20

H=20 !
= H=20x-
4

H=5m
26. (c) Given,
Diameter of pipe (d) =5mm =5x%x 1073 m
Density of gasoline (p) = 720 kg/m3.

x 10°

= H=
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Viscocity of gasoline (1) = 6 X 1073 Poise
-3
We know that, v¢ = L &_3
pd 720X5%10

6% 1073 1 1
= =—=-x10"2
3600 10-3 600 6

=1.66x10"3m/s

27. (¢) Copper is a conductor and germanium is semiconductor. When both are cooled from room temperature to 80 K

. Then, resistance of copper will decrease while that of germanium will increase.
28. (a) We know that,

Ao
A=—

1l
According to the question,

sina;  p, A

sina, p; Ay

o=k sin ay
29. (b) Given,
Frequency of message signal(f,) = 1KHz
=1x 103 Hz
Peak voltage of message signal (E,,) =5V
Carrier frequency (fc) = 1MHz = 1 X 10° Hz
Peak voltage of carrier (E¢) = 15V
We know that, The equation of amplitude modulated wave is given by
e(t) =Ec|1+ i—msin oomt] sinwct
L C

[ E
=Ec|1+ E_m sin(anm)t] sin 2mf:t
5 C

5
=151+ Esin(Zn X 103)t] sin 21 X 10t

=151+ %sin(2n103t)] sin(2m10°t)

30. (d) SONAR technology is based on the reflection of ultrasonic waves.

31. (b) Given, Velocity of particle = v

Change in momentum = final momentum - initial momentum = Mv — (—Mv) = 2Mv

32. (a) When billiard ball collide elastically, they will exchange the kinetic energy, so they may move in straight path
or at any angle.

33. (a)
- = ||| s N
. N
L M \
»:‘—’ ° — N im
\ < I 1 4 /
. //

V2

According to the law of conservation of angular momentum,
mV1r1 = mV2r2

_Vuny :
VZ_ l'_ ...... (1)
2
From the law of conservation of total mechanical energy.
—GMm 1 GMm 1 ..
+-mvi=—"—+-mvs ... (ii)
rq 2 Iy 2

From Egs. (i) and (ii), we get
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| 26GMr,
Vi (ry +r)rg

Angular momentum,

L ~ 26Mr,\
- = (ry + rz)ry n

2GMr;r,
=m |[———
r{+r,
34. (a) From the conservation of energy,
mgh = pmgd
h
d=-
1l

35. (a) Given,
Number of turns in circular coil = 100
Area(A) = 2 X 1072 m?
Magnetic field (B) = 0.01 T
Frequency of rotation (f) = 50 Hz
We know that,

e = NBAw = NBA(2mf)

22
:100x0.01x2x10-2><2x7x50

=6.28V
36. (c¢) The frequency of sound wave remains constant.

37. (¢) The majority charge carriers in n-types semiconductor are electrons.
38. (d) Deceleration w = —av/v.

dv dv
=—S—=—
But w Tt Tt aVv

—dv dt=>jodV j dt
— = —_— = a
\/; Vi\/‘_,

2
|2V/v]9, = at St=- v;S

Again,
—dv dv dx
R T
dv
—v=—av=>dvv=—a-dx
dx
0 S
f Vvdv = —af ds
Vo 0
After solving, we get
2 3
— 2
S = g . V0

39. (c¢) A current carrying conductor produces magnetic field in its neighbourhood.
40. (a) Given,
F, = (i +2j+ 3k)N
F, = (41 — 5] — 2k)N
r; = 201+ 15j cm
Iy, = 7k cm
Total force on particle, F = F; + F,
=1+ 2j + 3k + 4i — 5§ — 2k
= (51 =3)+ k)N
Displacement of particle, s = r, —




[%P Telangana EAMCET 2017 @ TELANGANA EAMCET PYQs
—_— edu g—?

=7k — 201 — 15j
= (—20i — 15j + 7k)cm
We know that,
Work(w)=F-s
= (51 — 3j + k) (=201 — 15] + 7k) x 1072
= (—100+45+7) x 1072
= —0.48]

Chemistry
41. (d) Conditions that are correct for real solutions showing negative deviation from Raoult's law are as follows
Pa < Pa Xa and pg < pa “Xp

Amix H=—ve
Dissolution is exothermic heating decreases solubility Ayiying V = — ve
42. (¢)
O
|
CcC—0
lHNOafHESO4
)
I
C—0O NO,

It is an electrophilic aromatic substitution reaction. Because the COO™acts as an electron withdrawing group to one
phenyl group and a moderate electron donating group to the other phenyl group the nitration will occur on the phenyl
group where COO™is acting as an electron donating group.
The major product of the nitration will have the —NO, in the para position because the ortho position is partially
blocked by the large COPh group.
43. (c) Electronic configuration of zoPr (praseodimium).
[Xe]4f35d%6s?
44. (c) Oxygen is common in all oxides of group-16, and electronegativity decreases as we down the group thus basic
nature of oxide increase. Hence PoO is the most basic oxide.
45. (d) Thallium (TI), due to inert pair effect shows stable lower oxidation state and forms stable compounds in low
oxidation state.
46. (b) Al, Si belong to 3rd period of periodic table while N, and fluorine to second period.
The size of element decreases from left to right in a period hence the order of size is
Al>Si>N>F
47. (a) Calgon is a trade name of a complex salt, sodium hexametaphosphate (NaPO3),. Calgon ionises to give a
complex anion. The addition of calgon to hard water causes the calcium ions of hard water to displace sodium ions
from the anion of calgon and form a complex with calgon.
(NaPO3)¢ or
Na,(NayP;0;5) — 2Na't + Na,P,0%5

(Complex
anion)
Ca’t + Na,P,0?; — 2Na' + CaNa,P,0%5
Form Anion of calgon Goes into
hard water solution

48. (b) Frequency of collisions increases in proportion to the square root of temperature.
49. (d) DIBAL (Di-isobutyl aluminium hydride)

|
)\/Al \/l\
DIBAL-H BIBAH

DIBAL is a strong, bulky reducing agent. Its most useful for the reduction of esters to aldehydes.
50. (a) MCl + e~ — M + Cl ™ cathode (reduction)

- — = Cl, + e~ anode (oxidation)
2
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1
MCl > M + > Cl,

The K¢ of the cell reaction is calculated from

0.059
Nernst equation E.o; = E¢y — —log K¢

0.059

—1.140 = —0.55 —

—0.59 = —0.059log K.
0.59

log K :m: 10

~ Kc =101

Ksp is for M + 2 Cl, — MCl — M* + CI-
1

T Ke

logC

= Ks

1
_ _ 10
= 1010 =10~
51. (a) Adsorption of H, gas on solid surface is exothermic and entropy decreases in the process. - AS < 0

52. (¢) 4H* + 4e™ = 2H,

oo 0059 pH,
—F T Th B
0.059 1
—0.059=0-— Tlogm

=[H*]=10"1=0.1M
53. (a) The melting point order of [V A group elements is
C>Si>Ge>Pb>Sn
54. (d) The number of hydrogen bonds between adenine and thymine are two (A = T) where as the number of
hydrogen bond between guanine and cytosine are three (G = C).
55. (d) COz(g) + Hz(g) — CO(g) + H,0(g)
AHg *= (AH)products - (AH)reactants
Hence, AH; * = [AHgg, + AHg, o | = [AHico,] - (D)
Given, AH® fco, ) = —393.5K] mol ™1
AHfco = —110.5 k] mol ™!
AHgy o = —241.8 kJ mol ™
Put there value in equation (i)
AHp = —110.5 — 241.8 +393.5 =41.2
56. (d) Among hydrogen halides the strongest acids is HI. As the size of halogen increase, bond length increase hence
bond energy decreases. So, the HI releases H® ions easily and show high acidic nature.
57. (d) OsF, central atom sulphur contain 3 b.p and 1 l.p hence, OsF, is pyramidal. But it is given as OsF, -
58. (a) Diborane molecular formula B,Hg
3C-2e~
H; H

\4\_5/4’—26259
/\/\

leorane has 4 two centered two electron (2C — 2e7)bonds and 2 three centre two electron (3C — 2e~ )bonds.
59. (¢) The monomers present in buna - S rubber are (i) 1, 3-butadiene
(CH, = CH — CH = CH,)
CH=CH,

o

(ii) styrene (""?:;-_ )
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60. (c¢) 2Cu;0 + Cu, S — 6Cu + SO,

Cuprous sulphide brings about reduction of cuprous oxide. This reaction takes place in bessemer converter during
metallurgy of copper.

61. (c) The different energy levels of an atoms are given by the equation. E,, = —13.6Z%/n?%eV

Z is the atomic number for hydrogen = 1 n = 1,2,3. and so on such that the ground state has n = 1 and the
secondary energy level (first excited state) has n = 2
So, for first excited state, n = 2 E = —13.6/22 = —13.6/4 = —3.4eV

62. (b) (1), (ii), (iv)

In zero order R'n
t1 X %
5 2K
63. (d) As charge on cation increases size decrease and down the group size increases.
64. (a) When value of A is greater than pairing energy, pairing of electron takes place hence low-spin complexes are
formed
65. (a) In dry acetone reaction follows SN? mechanism Hence,
CH,Br > CH,CH,Br > CH,—CH—Br
CH,
] CH,
> CH, —C]} —Br

CH,
66. (b)

OH
CH; — CH = CH — CH,

Few drops of acid
S
(Dehydration)
The above optically active compound undergo dehydration with few drops of acid and form stable alkene through the

formation of stable carbocation.
67. (a) Given weight of solute 98 g , molar mass of solute 98 g mol~! weight of solute = 2 g
weight of H,SO,
molecular weight of H,SO,
1000

weight of water

98 1000
68. (d) Cyclohexylamine does not give azo dye test Because it is not the aromatic amine and azo dye test is given by
aromatic amine only.
69. (a) Histamine is a potent vasodilator.
70. (¢) (AHf)water = —286 KJ/mol
71. (d) 3° alcohol reacts with Lucas reagent immediately.
72. (b) 48KNO3 + 5C;,H,,0,; —
24 N, + 36C0, + 55H,0 + 24 K,CO0;5
73. (b) Van Arkel method for refining Zr, Ti and Mond's process for Ni on vapour phase refining methods.
74. (c) Hydrogen and helium exhibit heating effect during Joule Thomson expansion due to low inversion

Molality =

temperature.
75. (a)
76. (b) & Cyclopentadienyl anion. It is cyclic, planar with (4n + 2)me™. Therefore, aromatic but structure is not

similar to benzene.
77. (b)
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3 + 8 KMnO, + 4H,0=—>3 Sl
COOH

Cyclohexene Adipic
acid

+
8KOH
+
8MnO,

78. (c¢) Number of spectral lines = “(nz-l)

n is the orbital in which the electron exist.

79. (b) As the size of halogen atom increase, the bond length X — X bond in X, molecule increase from F, to I, hence,

the correct answer is (2).

80. (b) In a closed packed structure [CCP or HCP] if there are n spheres (atoms or ions) in packing; then;

Number of octahedral voids = n
Number of tetrahedral voids = 2n
In CCP;
Number of atoms = 4
So number of octahedral voids = 4
Number of tetrahedral voids = 8
Mathematics
81. (d) Given, tan20° = A
tan160° —tan 110°
1+ (tan 160°)(tan 110°)
tan(180° — 20°) — tan(90° + 20°)
1+ (tan(180° — 20°)(tan(90° + 20°))
—tan 20° + cot 20°

1 + tan 20°cot 20°
[+ tan(180° — 0) = —tan 6; tan(90° + 6) = —cot 0]
—A+1/A

1+1
-2 +1

2\
1—A%

2\
82. (d) We have,

x2 +y? —6x+ 4y =12

= (x—3)2+(y+2)2=25
= (x—3)2+ (y+2)? = (5)?
Equation of tangent whose slope m is

y+2=m(x—3)+5/m?+1....()

Now, this tangent is parallel to line 4x + 3y +5 =10

- Slope of line is —3
Put the value of m = — % is Eq. (i), we get

4 —4\?
y+2=—§(X—3)i5 <?) +1

—4 5
= y+2=?(x—3)-_|-5(§>
= 3y+6=—-4x+12+ 25
= 4x+3y=6 125
= 4x+ 3y =31or4x+ 3y =-19
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Hence, equation of tangent is

4x+3y—31=0o0r4x+3y+19=0

83. (b) Given, mean (X) = 10

6+7+10+12+13+a+ 12+ 16
8

~ Mean(X) =

10 76 +
—1 =
8

= a=4|—16—10|+|7 — 10| + |10 — 10| + |12 — 10|
+|13 — 10| + |4 — 10| + |12 — 10| + |16 — 0[]

8
4+34+0+2+3+6+2+6

8

MD(X) =

MD(X) =

26
MD(X) = ) =3.25
. Mean deviation about mean = 3.25

4. @D f_11X|x|dx = 0 [+ x|x]| is an odd function ]
(I) LetI = f(;T/Z [1 + (1og 4+3sinx)]

4+3cosx

4+351n(g—x) ;

I=f;/2 1+ |log

4 + 3cos (g—x)

T2 4+3cosx>
1=/, <1+(10g4+351nx dx

/2 4 + 3sinXx
= 2] = 2+ log———
fo ( H 08y + 3cos X
H 4+ 3cosx)
og4 + 3sinx

(4 + 3sinx)(4 + 3cos X))
(4 + 3cosx)(4 + 3sinx)
= 2l = f:/Z(Z +log1)dx = f(;T/ZZdX=T[

I T
===
2

() [ 4 f(x)dx = [, f(a — x)dx
V) | fxdx= | fx)d f(—x)d
V) [ foodx= | feodx+ | Hxix

= 21=f0n/2<2+10g

= j [f(x) + f(—x)]dx
0

85. (d) We have,
f(x +y) = fOf(y)
differentiate with respect to x, y as constant, we get
f'x+y) = f'(Of(y)
Putx =0,y = 3, we get

f'(0+ 3) = f'(0)f(3)

= f'(3) =f'(0) - f(3)

= f'(3) =11 x3=33[~f'(0) =11,f(3) = 3]
86. (a) We have,
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I_f xdx
~ Jy 4cos?x+ 9sin?x

T T — x)dx
:>I:f > ( ) —

o 4cos?(m—x) + 9sin%(m — x)

4cos? x + 9sin? x
T dx
=21 = f
0

=>I=f“ (T —x)dx
0

4cos?x + 9sin? x
_ (™ msec? xdx
=al= fo 4 4 9tan?x
/2 2msec? xdx
=al= J;, 4 + 9tan? x

fza f(x)dx — 2 fa f(x)dx = f(2a — x) = f(x)
0 0

: nJ‘“/Z sec? xdx
= = — _—
9Jo g+tan2x
Puttanx = t = sec? xdx = dt

T
x=0,t=0,x=z,t=oo

I nf“’ dt
=] = — S
9 2
' (5) +e
(=T 3 [t .37
Sl==—x-= —
9 721" 72,
nm 3 m m?
Sl==X=-X=—=—
9 2 2 12
87. (¢) We have,
X | PX) PX; PX?
0 0.1 0 0
1 0.4 0.4 0.4
2 0.3 0.6 "%
3 0.2 0.6 1.8
4 0 0 0
YPX;=1.6 | IPX? =3.4

Variance(c?) = IPX? — (ZP,X;)?
=34—- (1.6)2 =3.4—-256=0.84
88. (b) We have,
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1 0 1
A=|[o 2 0]
1 -1 4
1 0 1
AT=10 2 —1]
1 0 4
2 0 2 0 0 0
A+AT=|0 4 -1[,A-AT=[0 o 1]
2 -1 8 0 -1 0
A=%(A+AT)+%(A—AT)
1 0 1 0 0 0
A=fo 2 -o5[+f0o o 0.5]
1 —05 4 0 —05 0
A=B+C
0 0 0
c=|0 0 05|=-CT
[0 —05 0

89. (a) We have,
lax 12+ |axj? +|axk|?
(lallilsin )2 + ([al[jIsin B)* + (Ja][k|siny)>?
= sin? a + sin? B + sin?y [ [a| = |i] = |j| = |k| = 1]
=1-cos?a+1—cos?B+1—cos’y
=3 — (cos? a + cos? B + cos?y)
=3—1=2[vcos?a+cos?pB + cos’y = 1]
90. (d) We have,
5 red balls, 3 black balls, 4 white balls
Total numbers of balls = (5 + 3 + 4) = 12
Three balls are drawn = 12C; = 220
Three balls are drawn of same colour
=5C3+ 3C3+ *C3=10+1+4=15
Probability of are not same colour
= 1 — Probability of same colour
15 3 41
Tl TuT
91. (d) We have,
Si=x*+y?—4x—6y+5=0
S, =x2+y?—2x—4y—-1=0
S;=x?+y?—6x—2y=0
$1—=5,=0=22x+2y—-6=0=2>x+y—3=0.. (1)
S, —S3=0=24x—-2y—-1=0
Solving Egs. (i) and (ii), we get
7 11
=Y "6
(2'%) satisfies the equations 18x — 12y +1 =0
92. (d) We have,
cosecO — cot® = 2017 .... (1)

- cosecd + cotd = — ... (i1)
2017
" cosec?0 —cot?’0 =1
1

cosecO + cot©
Adding Egs. (i) and (ii), we get

= cosecH — cotO =
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2cosecO = 2017 +

2017
0=2]2017+— >0
= = — —_
cosec 2[ 2017]

0 lie in Ist or IInd quadrant.
Subtracting Eq. (i) from Eq. (ii), we get

1
2cotO = m — 2017

1

~ 0 lie in IInd and IlIrd quadrant.
Hence, 0 lies in IInd quadrant.
93. (a) We have,

J- e?Xf'(x)dx = g(x)

Let] = [ (e¥f(x) + e®*f'(x))dx

= f(x)[ eXdx — [ f'(x) [ e**dx)dx + [ e?*f' (x)dx
2x

= f(x)ze —~ % J X' (x)dx + [ e¥f' (x)dx

L

== (X)_E e f' (x)dx

= %[ezxf(x) — [ eZf'(x)dx]

= e — gl 4 ¢

2
94. (¢) Let P(x,y),A = (5,3),B = (3,—2)
1lx vy 1
Areaof APAB=-=|5 3 1
3 -2 1

= 9=%|x(3+2)—y(5—3)+(—10—9)|

= 18 = |5x — 2y — 19|

= 5x— 2y — 19 = |18|

= 5x—2y—19 = +18

=5x—2y=19118

= 5x—2y=1or5x— 2y = 37
which represents a pair of parallel lines.
95. (d) Let equation of line be

X ¥y
— - = 1
a + 2a
0, 2a)

o \ia. 0}
= 2x+y=12a
Distance from origin is

2a _ Za‘

J@z2+ @z W5
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= 22 =1
\/§_
=>Za=i\/§

Hence, equation of line is 2x +y = +/5
96. (a) We have,

SBS is an isosceles right- angle triangle.

/

.~ SS?=SB%?+S B?
= (2ae)? = b? + (ae)? + b? + (ae)?

= 4(ae)? = 2(b? + (ae)?)
= (ae)? =b?
bZ
> e2=— 2
MY ce= |1— L
b2 a?
= 1—62 = 1——2
a
= 1-—e?=¢?
= 2e2=1
1
> e=—
V2

97. (b) We have,
y? + 6y — 2x = =5
= y’+6y=2x—5
= y’+6y+9=2x—-5+9
=>(y+3)? =2x+4
= (y+3)2=2(x+2)
1

v 4a=2=>a=—
a a )

Vertex = (—2,—3)
Equations of directrix
+2=—=
* 2
+ > 0
= —_ =
)
= 2x+5=0
98. (c) We have,
x> +5 A Bx+ C

ErDx-2) x-2 x+1
=2x2+5=A*+1)+ Bx+C)(x—2)
=>x% + 5 = Ax* + A + Bx?* — 2Bx + Cx — 2C
Equating the coefficient of x2, x and constant terms, we get
1=A+B,0=-2B+(C5=A-2C
Solving these equations, we get




‘II(G P Telangana EAMCET 2017

—

? TELANGANA EAMCET PYQs

A—9B— 4c— 8
57 577 5
—4-38
~A+B+C=
5
-3
5

99. (b) We have,
Conjugate of (x +iy)(1 — 2i) is 1 +i.
re. (x—iy)(1+2i)=1+i

. 1+i
—1 — =
AR T
Taking conjugate both sides, we get
1-i
+iy =
XY=

100. (a)Letl = [ x*e®*dx
dx*

$I=x4f eZde—f —f e?*.dx-dx+C
dx

X4- . er

1
= 5 — EJ‘ 4X3ezde + C

e2 X3er 3X2 2X
-2 — d C
2 [2 f 2 4+
x*e2X x%e?X 1
= 5 x3e?* 4+ 3 — Ef 2xe2Xdx| + C

X

.
=

2

4 .2x

X'e

3
—X3e2X+2X e?* -3

[ENEN

4- ZX 2x

3
= —x3eX + —x%e™X — —xe®* +
2 2 4

+C

eZX
zT[ZX4 —4x3 4+ 6x%2 —6x+3]+C
101. (a) We have,
Ratio of sides of triangle are 1:/3: 2.
Let the sides are k,v/3k, 2k.

G
2 V3K
-
A K IE;

Since, this triangle is a right- angle triangle
(2K)* = (V3K)* + (10* = (2K)?
V3k V3

. SinA=——=—=A=60°
Sin oK 2

k o
= B=90°
~ Ratio of angles are 30°: 60°: 90°
=1:2:3

102. (a) We have,

—_

= sinC =
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(x—1)3+64=0

= (x—1)3=—-64

= (x—1)°=(-4)°

> X — 1= —4,—4w, —4w?

= x=-3,—4w+1,—4w? +1

Complex roots of the equations are —4w + 1, —4w? + 1
Sum of complex roots are
—4Aw+1—4w? +1=—4(w+w?) +2
=—4(-1)+2=44+2=6[1+w+w?=0]
103. (c¢) We have,
x=y2—2andx=y
Graph of x = y?> — 2 and x = y are

TR |
|C 2]4\

ye=x+2

Vyr
Solving, x = y2 — 2 and x = y, we get (—1,—1) and (2,2).
Area of shaded region is

2 2
f ydy — f (y? — 2)dy
-1 -1

A PP . SO B L O
> |=-= =(=—= —|=+=-
2 3 7 "\273 2"3

10 7 27 9
B B 2

376" 6
104. (b) We have,
a=xi+yj+zk
@xDE+D+@xDG+k) + @xk)k+1D)
= [ail] + [alj] + [a}j] + [ajk] + [akk] + [aki]
= [afj] + [ajk] + [aki]
[+ [afi] = [ajj] = [akk] = 0]
=a-(xPD+a-Gxk+a-(kxi
=a-k+a-i+a-j=a-(@+j+Kk
=xi+yj+zk) -G +j+k) =x+y+z
105. (b)Letz =x+1iy
2241 2(x+iy)+1  2x+1+1dy

Tiz+1 ix+iy)+1 (—y+ 1) +ix
_ [2x+ 1) +iy][(—y + 1) —ix]

[(y+ 1D +ix][(-y+1) —ix]
_ Cx+D(—y+1D) -Cx+Dxi+y(-y+1j+xy

(—y+1)2 +x?
_x+D(-y+ D +xy+ (—y?+y—2x? —x)i
B (—y+1)2+x?

o o 2z+1
It is given that imaginary part of % =-2
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Pty —2xt—-x
T (y+DZx2
= —y? +y—2x% —x = =2(—y + 1)% — 2x?
=>-yi+y—x=-2y’—2+4y
>y?2—3y—x+2=0

which represent the equations of parabola.

106. (d) We have,

g(x) = (f2f(x) + 2))?

g'(x) = 2(f(2f(x) + 2) - f'(2f(x) + 2)f'(x) - 2

= g'(0) = 2(f(2f(0) + 2) - f'(2f(0) + 2) - 2f'(0)

= g'(0) =2(f(-D)+2)-f'2(-1)+2-2(1)

[+ £(0) = —1,£'(0) = 1]

= g'(0) =2[f(-=2+2)-f'(=2+2)] -2

= g'(0) = 4£(0) - ' (0)

= g'(0) =4 x (=11

= —4
107.  (d) We know that, distance from point (x4,y;) to the lineax + by + c = 0 is
ax; + by, + C|

VaZ 152
=~ Distance from (1,1) to 3x+4y+c=01is 7

7 ‘3(1) +4(1)+c

V3% 4 42
7 ‘7+c
= =
5
= 35=1|7+|
= 7+ c= 435
= c=-7+35
c=28,—42
108. (a) We have,
dy x+y
dx x-—y
Put y = vx
dy dv
ClX_V de
4 dV_X+VX_1+V
M de_x—vx_l—v
dv. 1+4+v 1+v—v+vZ: 1+v?
> X— = —v= =
dx 1-v 1—-v 1-—v
1—-v dx
= = —
1+V2V X

f 1 q 1J 2v d dx
= —— = =
1+ v2 v 2) 1+v2 v X

1
= tan‘lv—zlogll +v2| =logx+C
1 2
= tan‘lg = logx+zlog<1 47 >+ C

x2
x(\iZ +y?)
= log————
= tan_lg =log+/x2 +y2+C

109. (a) We have,

+C

= tan~! y
X
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XZ 2

Y
b2 =1
Let X = acos B,y = bsin 0

L dx 0. Y _1eose
@ asin de_ COoS

dy b

&: —;COte

On differentiating w.r.t. 0, we get
d?y

— 2

dx?2  a (—cosec”®) dx

d?y bcosec?8
= — = —
dx? —a?sin6

d?%y _ b

dx?2  a2sin36

d’y —b* y
o =y s =i
110.  (a) We have, limy_,; ( ! 2 )

-1 y4—1
— i y2+1-2
~ 0 y4—1
el
im
y=1\(y? —1)(y )
— lim 1
y—>1y2+1 1+1
111.  (c¢) We have,
(y — 3x2)dx + xdy = 0

1
=7

= ydx — 3x2dx + xdy = 0
= ydx + xdy = 3x%dx
= dxy = 3x2dx

On integrating both sides, we get
xy=x3+C$y=x2+;
112.  (b) We have, (1 + x)*?
Tors1 = 42CZrX2r
Ty = ¥C X"
Coefficient of (2r + 1)™ and (r + 1) term are equal
. 4-2C2r — 4-2Cr
» 2r+r=42[v "Cx = "Cy=>x+y=n]
=>r=14
113.  (b) Equation of plane passes through the points (1, —1,6), (0,0,7) and perpendicular to the plane x — 2y + z =
6 is
x—1 y+1 z—-6
0—-1 0+1 7-—6
1 -2 1
x—1 y+1 z-6
-1 1 1
1 -2 1
>xx-DA1+2)—-F+D(-1-1)
+(Z-6)2—-1)=0
=>3x—3+2y+2+z—-6=0
= 3x+2y+z—-7=0
This plane is passes through (1,1,2).
114.  (a) The curve y = ax> + bx + 4 is passes through (2,14)

=0

= =0
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14=2a(2)>+b(2) + 4

= 14=8a+2b+4
S=4a+b ... (i)

Slope of tangent to the curvey = ax> + bx + 4

. y
e. —=3ax’+b
1.€ dX ax

d
- (—y) =3a(2)?+b
dx (2,14)
21=12a+b ..... (i)

dy
dx ]

Solving Egs. (i) and (ii), we get
a=2b=-3
115. (c¢) We have

X P(X) PiXi

1 a a

2 a 2a

3 a 3a

4 b 4b

5 b 5b

6 0.3 1.8

P, =a+a+a+b+b+03
= 1 =3a+2b+03
= 3a4+2b =07 ....(0)
IPx; =a+2a+3a+4b+5b+ 1.8

= 42 =6a+9+1.8
= 2a+3b=0.8.....(ii)
Solving Eqgs. (i) and (ii), we get
a=01b=0.2

116. (d) We have,
f(x) is a quadratic equation.
~f(x) =ax? +bx+c
f(0)=cf(l)=a+b+c
=>f(0) +f(1) =0
=c+a+b+c=0
a+tb+2c=0 .....(ii)
f(-=2)=a(-2)?2 +b(-2) +c¢
0=4a—-2b+c
4a—-2b+c=0.... (i)
From Egs. (i) and (ii), we get
b ¢
7 -6
a =5kb=7kc=-6k
f(x) = k(5x% + 7x — 6)
52+ 7x—6=10
5x24+10x—3x—6=0
S5x(x+2)—3(x+2)=0
x+2)(5x—-3) =0

U
Ul ©

L 3ul

=—2’ = —
X X 5
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Hence, f(g) =0.
117.  (b) We have,

&) -

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

an—l rlyn—l dy 3
an bn dx
dy 3 _ann—l

& - ahyn-1
(dy) —b"a™?1 —b
= - = e—— T —
dx (a)b) ahpn-1

Equations of tangent at (a, b) is

y-b =—(x-a)

U

ay —ab = —bx +ab
bx +ay = 2ab

U

bx+ay_2ab
ab ab ab
X+y 2

= — —_ =
a b

2 2
118.  (b) We know that equation of normal of the hyperbola 2—2 = % =1is
a’x b?
S
X1 Y1 .
~ Equations of normal to the hyperbola % = y: =1is
9x 4y
—+—=9+4
X1 N
9x 4
x4y
X1 N
Since, line x + y = k is normal to the given hyperbola

= =13

S]]

Since (X4,y1) lie on the hyperbola.

3 &

AL A3 g

9 4
9k? 4k2

160 169 !
- 5kZ = 169
k=23
> k=+—
V5
119. (b) We have,
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8 1
X2 =8x+9—=+—==0
X X

= x*-8x3+9x>-8x+1=0
Product of roots = 1

1 5 6
120. () Given,A=[0 1 7
0 0 1
=1(1-0)—5(0 — 0) + 6(0 — 0)
=1-0+0
> A=1
1 0 1
A=1landA' =13 0 3
If 4 6 100
=1(0 — 18) — 0(300 — 12) + 1(18 — 0)
=-18—0+18
AN=0

Now, (A+A)?2 —3(A+A) +2
=(1+0)2-3(1+0)+2
=1-3+2
=-2+2=0
121.  (a) Total number of ways of choosing such terms is 1°Cg - °C;
10X9Xx8X7X%X6
= X
5Xx4x3x2x1

=10Xx3Xx7x%x6=1260
122.  (c¢) We know that point of intersection of two lines i.e. ax; + by; + ¢; = 0 and ax, + by, + ¢, =0 is

(blcz—bzcl claz—czal)
a;b, —a,b; "a;b, —a,b;
-~ Point of intersection of two lines i.e. 5Xx — 6y — 1 =0and 3x+ 2y + 5 =0 is
(—6x5—2><—1 —1><3—5x5>
5X2—-3Xx—6 '5x2-3x-6
_ (—30+2 —3—25)
- \10+ 18’10+ 18
(—28 —28)_ i
28 28) - LD

and slope of line 3x — 5y + 11 = 0 is m =§

Equation of the line passing through ( —1, —1) and perpendicular to 3x — 5y + 11 = 0 is

5
G+ ==zE+1)
= 3y+1) =-5x-5
= 3y+3 =-5x-5
= 5x+3y+3+5 =0
= 5x+3y+8 =0

123, (d)LetS={2k| -9 <k<10}={-18,-16,—-14,..,0,2/4,6, ... 20}
Total number of possible outcomes = 20 Favourable outcomes are - 12, 0 and 12 So, number of favourable
outcomes = 3

~ Required probability = 23_0
4 )
124. (b) [ =X _ = [ XAIX gy

x(x4+1) x(x*+1)

x*+1 x*

=f X(X4+1)dx_f x(x“+1)dX
1 x3

=f ;dx—f x4+1dX

<3
=log|x|—fX dx+C
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Letx*+ 1=t = x3dx =dt
1

= x3dx=-
X~ ax 2

J’ dx —1 1]‘ dt+C
) s leslklmg )
1
= log || —Zlog [t| +C

1
= log |x| —Zloglx4 +1]+C
1 1
= Zloglx‘*l —Zloglx4 +1|+C

1
= Z[loglx‘*l —log|x*+1|]+C

Log || 4
4 %811
125. (b) We have,
sin‘l\/g+ in71 2
2 78 3
_ _1[\/5
=Tt — SIn 7

V3 9
As0<—-=0866, |==0816 < 1and

2

V3\° 2
<7> + § =1.4167 > 1

[“sin"lx +sinly =1 —sin~
X\/l y2 +yy1—x2,if0 <xy < 1and
x? +y?>1]

i

1

=T — sin_1 — —]
2 \/_ V3 2
B R
| 2V3
126.  (c) Given, a and B are the roots of x> + 2x + ¢ = 0.
— coefficient of x

» Sum of roots, a + f =

a+ [3=_T2= 2 (i)

and Product of roots, ofy =

coefficient of x?2

constant term
coefficient of x2
c ..
= aff = T=C (i1)

Since, o + B3 =4  [given]
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= (a+B)(a?+B2—aB) =4

[ a3+ b3 = (a+b)@ +b?—ab)]

= (a+ B)[(a + B)* — 3aB] = 4

[ a% 4+ b? = (a+b)? — 2af]
= (—2)[(—2)? = 3 x c] = 4 [From Egs. (i) and (ii)]
= (=2)[4 - 3c] = 4

= 4—3C—7
= 4—-3c=-2
> —-3c=-2—-4
= —-3c=-6
c=2

127.  (b) Given equations of circle is
S=x?+y2-13=0
On differentiating it w.r.t x, we get

2 dy_
X+2Y&—O

dy —x
> —=—
dx vy
dy -2
ow, slope of tangent, axla 23y = 3
-2
> m=—
3

- (m-)=(-5)
A\ T U732
On substituting this point in LHS Eq. (i), we get
4 9
LHS=—-+4+--13
9 4
16 + 81 — 468
=—<0

36
(m, - i) is an internal point with respect to the circle S = 0.
128. (¢)
C

If we fix C in the middle, then the rest 4 letters can be arranged in *P, = 4 ! ways = 24 ways.
129. (b) Given equation of curves are
x? =8y...... )
and xy =8 ...(ii)
On substituting the value of y from Eq. (i) in Eq. (i), we get

)

= x3 = 64

= x=4

On substituting x = 4 in Eq. (i), we get
y=2

Thus, the point of intersection of given curves is (4,2).
Now, let m; be the slope of tangent to the curve (i) at point (4,2) and m, be the slope of tangent to the curve (ii) at
point (4, 2).
Then, m; = % =1
dy dy x
vx2=8y=>2x=8-—>—=—
X y ) X L dx dx 4

andm, = —=—=
4 2
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dy dy -y
vXxy=8=>x—+y=0>—=—
[ x *ax Y dx X
Now, the angle 6 between the curves is given by
My — My
ano= (20
1+ mym,
-1 -3
z N (=
1 1
) 2
= tanf = -3

= 0 =tan !(-3)
130.  (a) We have a function f: (—oo0, 0] — [0, o) defined as f(x) = x2.
The graph of above function is

\ ! / X Y
\
\ 4

v
Y

Since, each line parallel to x-axis cuts the above curve at maximum one point, therefore f is one - one. Also from the
graph it is clear that range f = [0, o)
-~ fis onto.
Thus, f is invertible.
Hence, f~1:[0,0) — (=, 0]
= Domain(f~1) = [0, ©) and Range of (f™1) = (—o0, 0]
131.  (¢) We have,
a, b, c are unit vector
~|a] =|b] =|c|]=1anda+ b + c = 0, angle between a and b is g

Now, a+b+c=0
=> axX(@a+b+c)=0
=>axXat+axb+axc=0
> aXb=cxa
= |axXb| =[cXa
Similarly |a X b| = |b X |
~laxb|+|bXc|+|cXa]
= 3la X b|
= 3|a||b|sin(a, b)
T 33
—3><1><1><51n§—7
132.  (b) Given, x = Acos(nt + a)...... 6))]
On differentiating x w.r.t. ' t', we get
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dX—Ad t+
T acos(n o)

d
= —Asin(nt + a) It (nt+ a)
= —Asin(nt + a)(n)

b'¢
= — = —Ansin(nt + «)

ccilt ( )
X xnsin(nt + o
at cos(nt + a) [form eq (1]
% =nxtan (nt+ «)...... (i1)
Again, differentiating w.r.t't', we get
d?x d d
@ [nxatan(nt + a) + tan(nt + a) i

d
= - [nxsecz(nt + ) 5 (nt + ) + tan

dx
(nt + (X) a X n]
= —[nxsec?(nt + a)n + ntan(nt + «)
X —nxtan(nt + )]

[ from Eq. (i1)]
= —[n2xsec?(nt + a) — n?xtan?(nt + «)
= —n?x[sec?(nt + a) — tan?(nt + )]
= —n’xx 1[~sec?0—tan’0 = 1]

d?x 5
= F = —n“x
2y ,
= prel +n°x=0
133.  (a) We have, |a|] = |b] = 1 and a is the angle between a and b.
a-b
Clearly, cos o =
|al[b]
Cosa=ab ...... (1)
Now, let a 4+ b is a unit vector, then

la+b|=1

= la+bl2=1

= (a+b)-(a+b)=1
>a-at+a-b+b-a+b-b=1

= laj?+2a-b+|bj?=1[va-b=b-a]
= 1+ 2cosa+1=1 [using Eq. (i)]

= 1+2cosa=0

1
= = ——
cosa 2

134.  (c) Given, ABCD is a parallelogram with vertices A(4,4,—1),B(5,6,—1),C(6,5,1) and D(x,y, z).
We know that diagonals of parallelogram ABCD bisects each other.
A4 4 1) B (5, 6, -1)

/o -7
-
/

[--
D x, v, 2) C(6, 5 1)

» Mid-point of AC = Mid-Point of BD
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(4+6 4+5 —1+1) (x+5 y+6 z—1)
= =

272 7 2 2 27 2
10 9 x+5y+6 z—-1

: (_’_’0):< ’ ’ )
22 2 2 2

On comparing both sides, we get
x+5 10y+6 9 z—1
2 ~ 22 2™z 70
= x+5=10,y+6=9andz—1=0
=2 x=10—-5y=9—-6andz=1
=> x=5y=3andz=1
Thus, D(x,y,z) = D(5,3,1)
135.  (c) On comparing the given equations with ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0, we get
a=2b=20h=-5g="2,
f=-8,c=-3
Since, the given equations represents a pair of straight lines, therefore
a h g
h b f
g f c
2 =5 5/2
-5 22 -8
5/2 -8 -3

=0

= =0

5
= 2(=61 — 64) +5(15 +20) + 5 (40 ~ 51) = 0

25
= —12A1—- 128+ 175+ 100—77\= 0
=

49
= —A=-147

=
_147><2_

49
Now, the point of intersection of given lines is given by

25
(bg—fh af—gh)_ 30— 40 —16+

h2 —ab’h2 —ab/ | 25-—24" 25-—24

-7
=(-10.5)
X X X

136. (c)A=<X x? x)

X X x+1
Since, rank A = 1, therefore atleast one determinant of order 1 should be non-zero and all the determinants of order 2

and 3 should be zero.

0 0O
Ifx=0,then A = <0 0 0), which have non-zero determinant of order 1 only.
0 0 1
1 1 1 11
Ifx=1,thenA=(1 1 1 |, whichhave a non-zero determinant of order 2, nearly | 1 2|
1 1 2

~ X can take value 0 only.

137.  (d)Given,a=1+]j+Kk,
b=1-7+2k

and

c=xi+(x—2)j—k

Since, the given vectors are coplanar, therefore
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[a b c]=0
1 1 1

= |1 -1 21=0
x x—2 -1

=>1(1-2x+4)—-1(-1-2x)+1(x—2+x)=0
=>5-2x+1+2x+2x—-2=0

= 2x+4=0
> 2x=—4
> xXx=-2

138.  (a) On comparing the given equation with
ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0, we get
a=4h=4b=10,g=—4,f=—-22andc= 14
For removal of first degree terms, shift the origin to
bg —th af—gh —40+88 —88+ 16
(hz—ab'hz—ab)_ ( 16 —40 ' 16 — 40 )
48 —72
=(a=zs) = 29
139.  (c) Let S; be the circle with centre (2,3) and radius a.
Let S, be the circle with centre (5,6) and radius a.
ThenS; = (x—2)2+(y—3)2—a2=0
andS, = (x—=5)2+(y—6)2—a%2=0
Now, radical axis of these circle is given by S; — S, =0
x—2)2+(F-3)2-a2-(x—-5?%?-(y—-6)2+a’=0
=2 (4-4x+9-6y)—(25—10x) — (36 —12y) =0
=> 13—-4x—-6y—25+10x—36+ 12y =0
= 6x+6y—48=0
48

= x+y:?:8 e (D)

Since, the given circle cut orthogonally, therefore
2818, + 2f1f, =c; + ¢,
= 2(=2)(=5) + 2(-3)(-6) =((-2)* + (-3)* —a*)
+H(=5)* + (-6)* —a%)
[+ radius=./g2+f2—c ~a?=g?+f2—c=>

c=g?+f?—a?]

= 20+36=(13—a?%) + (61 —a?)
= 56 = 74 — 232

= 2a2 =74 -56 =18

= a2=9

=

a = 3[+ radius can't be negative ]
Clearly, option (c) satisfy the Eq. (i)
140. (b) We have, tan 6, = kcot0,

= tan6;tanB, =k ... (i)
cos(0;+6;) _ cosB;cos0,—sinB;sin O,

Consider =
> cos(8;—0,)  cosB;cosB,+sinB,sinO,

_1—tanB;tanb,

" 1+ tanB,tano,

_1-k

T 1+k )
141. (a) Wehave,a = 2147 — 3k
b =1+ 3]+ 2k
Clearly, cis parallel toa X b

i j k .
Here,axb=([2 1 —3|=1(11)—=3(7) +k(5)
1 3 2
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= 111 — 7j + 5k = d (say)
axb _ 11i-7j+5k

" laxb] ~ 195

A 2 N A~ A
Thus, ¢ = |c|d = ﬁ(lll — 7§+ 5k)
Hence, volume of the parallelopiped =[a b (]
2 1 -3
1 3 2

=122 —-14 10
V195 /195 +/195

2 |2 1 -3
=—1 3 2
V19517 —7 5
2
=—=[2(29) — 1(—17) — 3(—40
\/ﬁ[ (29) = 1(=17) = 3(-40)]
2
=—=[58+17 +120
\/195[ ]
2
= x 195
V195
= 2v195
142. (a)Given,y =x3—3x?>+5 .....(0)
On differentiating both sides w.r.t. ' x ', we get
U 3%z —6x ... (i)

dx

For local maxima or local minima, put % =0

=3x? —6x=0

=23x(x—2)=0

=>x=0o0orx=2

Now, differentiating Eq. (ii)) w.r.t. ' x ' we get
d?%y
dx?

d2
> (=2) =-6<0
dx?
x=0

~ x = 0 is a point of local maxima.

d?y
and(@)xzz=6x2—6=12—6=6>0
~ X = 2 is a point of local minima.

143.  (d) In the expansion of (1 + x)", the general term i.e. (r + 1) th term is

Trp1 = "C (D)X = "C XY

~ Coefficient of (r + 1) th term is "C,

Similarly, coefficient of pth term = "C,_;
“p = "Cpoy (given)

_ nl e 1)
P pP= (p—1)!(n—P+1)!

and coefficient of (p + 1) th term = "C,
~ q = "Cp (given)..... (ii)
On dividing Eq. (i) by Eq. (ii), we get

=6x—06
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n! n!
P_(p-D'—-p+D! (p-D'-p+1)!
q nC, - __ ol

(p)! (n —p)!

. M@-p! p(p — ! (n—p)!

m=p+DI(p-1)! @-p+Dhm-p)l(p-1!
_P__ P

q n—p+1

1 1
- =— -

q n—p+1

>n—p+1l=q
> n+q=n+1
144. (d) Given,
sinx, ifx<0
f(x) = x?+a% ifo<x<1
bx+2, ifl1<x<?2
0, ifx> 2
~ limyo- (%) = limy_ o+ (%)
and lim,_,,- f(x) = lim,_,+f(x)
= limy_,o-sinx = limy_,o-x? + a2
and limy_,,-bx + 2 = limy_,,+0
= 0=0+4+a%’and2b+2=0
= a=0andb=-1
Now,a+b+ab=0+(—1)+0=—
145.  (d) We have, cosh™ x = 2log.(v/2 + 1)

= log, (x +/x% — 1) = loge(V2 + 1)?

= x+yx2—1="2+1)?

= x+/x2—-1=3+2V2=3++8
On comparing rational and irrational part, we get
x=3
146 (b) Con51der

Z k(k+2)—z (k2+2k)—z k2+zz k

_ n(n+ 1)(2n+ 1) N 2n(n+ 1)

is continuous on IR,

6 2
=n(n+1) [w ] =n(n+1) [2n6+ 7]
_n(n+1)(2n+7)
B 6

147.  (b) Given equations of ellipse can be rewritten as
((5x)%2 + 2(5)(10)x + 10?%) +
(2y)? —2(2)(1)y +1?) — 102 = 12 + 100 = 0
= (5x+10)2+ Ry—-1)%?=1
1 2
= 25(x + 2)2 +4(y—§) _1

(x+2)? LO= 1/2)*
(1/5)? (1/2)?
XZ y2

b2

= 1, which is of the form

=1,wherea<b
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l and major axis of ellipse x + 2 = 0 i.e. x = —2.

_ _a 21 \/_
Now,e—\/l 2 \/ Pyl

= foci are ( —2,= +be) (Zziﬁ)

an)
(@]
=
o
o]

I
SRS
o
II

, 5% vai

-(25)

148. (o)

149. (a) We have, f(x) = —3x—3
(1) Let f(x) = 3, then we get
3=-3x—3=2>6=-3x=>x=-2
(i1) Let f(x) = —6, then we get
—-6=-3x—3=>-3=-3x=>x=1
(iii) Let f(x) = —9, then we get
—9=-3x—-3=>-6=-3x>x=2
(iv) Let f(x) = —18, then we get
—18=-3x—3=>-15=-3x=>x=5
Thus, domain of f = {—2,1,2,5}
Hence, -1 cannot be in the domain of f.

150.  (a) Clearly A=>-a-bsinc

1
= A=§-2-1-Sin60°

A 3
> A=—
2
3
=> A=-
4
= 4A2=3 ... .()
A
o
\
o
B 1 C

By sine rule, we get
sinA sinB sinC

a b ¢
sin A _ sin B _ sin 60°
1 2
sinA 1 sin60°
= = — =
sinB 2 C
Considering last two terms, we get
V3
1_ 7
2 ¢
c=+3 ... (i)

Thus, 4A% + ¢ = 3 + 3 = 6 [(Using Egs. (i) and (iii)]
151. (d) Wehave, |a| =3,|b| =4and |a+Db| =5
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Since,
la+b] =5
s~ l[a+bl? =25

= (a+b)-(a+b)=25
>a-at+a-b+b+a+b-b=25

= |a2+2a-b+[b2=25[-a-b=b-a
= 9+2a:-b+16=25

= a-b=0

Now, consider |a —b|? = (a—b)(a—b)
=a-a—a‘b—b-a+b-b
=lal>—2a-b+|bj*[va-b=Db-a]

=9-0+16=25
=>|la—b|=5
152.  (a) We have,

1
f f(x)cos xdx = 3 (f(x))? +C
On differentiating w.r.t'x ', we get
1
f(x)cosx = 3 x 2f(x) - f'(x)
> f(x)cosx = f(x) - f'(x)
= f'(x) = cosx
> f'(0) = cos0
= f'(0) =1[+ cos0 = 1]
153. (c¢) We have,
a, B are the roots of the equations ax®> + bx + ¢ = 0

. 0(+B=—§,0(B:§

Equations whose roots are%and:;are
o (e (D) <
oo (LR
“2‘(“80(; ZaB)H(l—(azﬁwas) .

= apx? — (a+B—2apf)x+ (1 —(a+B)+aB) =0
c, b 2c b c
= —-X —(————)X+<1+—+—)=0

a a a a a

= cx?+(b+20x+@+b+c)=0
Comparing with px? + gx + r = 0, we get
r=a+b+c

154.  (a) Parametric equations of given circle is x = 12cos 6,y = 12sin 0

[+ Parametric equation of x? + y? = r?

isx = rcos 0,y = rsin 0]
Now, coordinates of point A are given by

=12 T —12'1T
x = 12cosz,y = 12sin

1 V3

> x=12-—,y=12 - —

X 27 2
= x=6y=6V3

ie. A= (6,6V3)
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Y Y’
and coordinates of point B are given by

m m
X = 12cosg,y = 12sin—

6
V3 1
= =12 - —.y=12-=
x 2 Y 2
= x:6\/§,y:6
ie. B=(6V3,6)

Clearly, length of chord
AB = \/(6\/§ —6)2 + (6 — 6V3)2

= Jz X 62(V3 —1)2

=6V2(v3-1)
= 6(V6 —V2)

155.  (b) Given equations of pair of straight lines, xy — x — y + 1 = 0 can be rewritten as
Xy-D-1y-1)=0

> x-Dy-D=0
= x=1landy=1
Thus, the three concurrent lines are
x=1 ...(0)
y=1 ....(~1)

and x+ay—3 =0 .....(iii)

Since, Eqs. (i) and (ii), intersect at only point, namely (1, 1), therefore this point also satisfy the Eq. (iii), we get
1+a—3=0

> a=2

Now, the pair of lines

ax? — 13xy — 7y% + x + 23y — 6 = 0 becomes

2x2 —13xy —7y?> +x+23y—6=0

The acute angle 6 between these lines is given by

1312
Wi —am| |2(-%) +14
tan B = =
a+b -5
2 /169:—56 2 % ZXE
= = - Zl=|-31=3
-5 -5 -5

0 =tan"1(3) = cos‘l( ! ) = cos™! (i>
V1+ 32 V10
156.  (b) Consider the equations
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cos 20 =sin0

= 1—2sin’0 = sinO

= 2sin’0+sin6—1=0

= 2sin?0 + 2sin® —sinf—1=0

= 2sinB(sin®@+ 1) — 1(sin6+1) =0
= (sin@+1)(2sin6—-1) =0

= sin® = —1 or sin0 :E

6= 0ro=""" [ 0e 2
= = — = — — |
Thus, number of solutions of the given equation is 3 .
157. (d)Leta=13,b =14 and c = 15. Then

_a+b+c_13+14+15_

2

and area of triangle,
A= \/s(s —a)(s—b)(s—0)
= \/21(21 —-13)(21-14)(21 - 15)
=V21x8xX7X6=7x3%x4=284
Now,asweknosz%andrz%
13 x 14 x 15

=~ axgs d
84

T 21

r

65
= R=? andr = 4

So, BR+r=65+4 =69
158. (a) We know that variance of n number which are in A.P. whose first terms is ' a ' and common difference d is

,  d?(*-1)

0t =———
12
2°n’-1) (m?*-1)
.‘.V = = :A
ar(oq) 12 3

Var( )_22(n2—1) nz—l_B

ar(o,) = v T
~ A=B

159. (c) Since, x —y = —4k or y = x + 4k is a tangent to the parabola y? = 8x, therefore

2
4k=I [+ Here4a=8=a=2]
= k==
2
. . a 2a
Also point of contact p is (E’ E) =(2,4)
Now, equation of normal to the y? = 8x at (2,4) is
—4
—4)=——=(x—-2
(=) =552
[+ Equation of normal to the parabola y? = 4ax at

X y1)isy—y1 = 2_: (x— X1)]
>y—4=-1x-2)
>y—4=-x+2
= x+y=6
> x+y—6=0
The perpendicular distance of normal from (k, 2k)
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. cddu

/1
1.e 1<§, 1) ;
_ z+1-¢ _ |5-¢] _ 9
VIZ+12 V2 242 o
160. (d) Given, P(A) = 0.6,P(B) = 0.4 and P(A n B) = 0, then P( neither A nor B) = P(A N B)
=P(AUB)=1-P(AUB)
=1-P(A)—-P(B)+P(ANB)
[ P(AUB) =P(A) + P(B) —P(ANB)]
=1-06-044+0=1-1=0




