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Physics
1. (b)
2. (d) The equation of displacement
_ i
Xq = 4sin (10t + E)
The energy of this equation

— 2,2
El —_— Em(l)lal

1
=Em><10><10x4><4
The second equation of displacement
X, = 5cos(wt)
The energy of this equation

E, = Emm%a%

=Emw%><5x5

e E1=E2
1 2
2 meZXSXS

1
ZEmX10X10X4X4—

10X 10x 4 %X 4

5x5
w, = 8 unit

w3 =

3. (c¢) (i) According to Hooke's law within the elastic limit, stress is proportional to the strain.
(i1) Shearing strain is defined as angle in radian through which a plane perpendicular to the fixed surface of the

cubical body gets turned under the effect of tangential force.

(ii1) The temporary loss of elastic properties because of the action of repeated alternating deforming force is called

elastic fatigue.
Hence option (¢) is correct.
4. (b) The excess pressure of soap bubble
4T

p:f

h _4T

pg = R

Rhpg

" T =—
4

_1><10‘2x2><10‘3x0.8x103x9.8
B 4

=3.92x 1072 N/m

=0.0392 N/m

5. (b) The equation of continuity
Avy = Ayv,
2
AX4= §A X V,
v, =6ms !
From Bernoulli's theorem
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1 2 1 2
p + pghy +5pvi =p + pgh, topv2

1 2 2
gh; —hy) = E(Vz —vi)

gxh=2[(6)2 — ®?][- hy — hy = h]
o 2
10 xh=[36 - 16]

20
h= % =1m
6. (b) Let L, be the initial length of each strip before heating. Length after heating will be
Brass strip

LB = Lo(l + (ZBAT)
= (R +d)f
LC = Lo(l + acAT) —= R@
R+d 1+ azAT

R 1+ acAT

d
R = d
B (ap — ac)AT
R o« —
AT
7. (b)
&
A B8

D
2

CD? = (AC)? — (AD)? =12 — (%)

After small change in temperature
CD* = (AC)* - (AD)?

1 2
— [I(1 + a,B)]? — [5(1 + alt)]

L 12— 7 - 12[1 + a3t? + 2a,t]
2

-7 [1+ o?t? + 204t]

Neglecting at? and a?t?, (because very small quantity)
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or
(Xl =4-O(2
8. (d
A= 3
1
1
Py =
i
: B
\E D
Vs Vo

From graph it is clear that, p, > p;.

Since, area under adiabatic process (BCED) is greater than that of isothermal process ( ABDE ). Therefore, net work

done
WA > Wl

> W<O0
9. (b)
| - AP B Tg=800K Te=2400 K

P2 C

Ve
Y
& Vs~ D Tp=1200K

T

Processes A to B and C to D are parts of straight- line graphs of form y = mx.

Also,

uR
p=v5Thk=3)

pxT
So, volume remains constant for the graphs AB and CD.
So, no work is done during processes for A to B and C to D.
Wyp = Wcp =0
Wge = p2(Vec — VB)

= UR(Tc — Tp)

= 3R(2400 — 800)

= 3R x 1600

= 4800R
Wpa = p1(Va — Vp)

= uR(Tp — Tp)

= 3R(400 — 1200)

= —2400R
and

Work done in complete cycle

W = WAB + WBC + WCD + WDA
=0+ 4800R + 0 + (—2400)R
= 2400R
=19.944]=20K]

10. (b) Let the temperature of function 6. Since, rodBC and BD are parallel to each other (because both having the
same temperature difference). Hence, given figure can be redrawn as follows ( R be the resistance of each rod).
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20°C R

I
|
T

Q_ (8,6
= —— an

¢ ), = ()

t R
(80—-0) (8—20°) P
= R/ = R =0 =60
11. (d) Frequency of closed organ pipe for first harmonic n; = :Tl‘
1
Frequency of open organ pipe for third harmonic
3V2
n; = E
At resonance, n; = nj
or
vy 3V,
41, 21,
or
I, 1 (vl)
l, 6\v,
h_1IB [P
I, 6p1 B

_1 ez
6. |P1

12. (d) If length of the wire between the two bridges is 1, the frequency of vibration

1T
n_21 m

1
~ n OCT
Therefore, ny:ny:ng = 111111
1 2 3
_ 1 1 1
M2l = T4 %1 114 x 3 114 x 4
8 8 8
or
8
nl:nz:n3=8:§:2

Oor nqy:ny,:ng = 72:24:18
13. (¢) The range of incident angle
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Ho
6 = sin™"/(u1)? = (1p)? [ for air po = 1]
0 = sin~1/(1.5)% — (1.414)2
= sin1(0.5006)

0=30°
14. (d)

sin@ =

Relation among the (i), (e), (A) and (6)
i+e=A+96
3

3
—><60°+ZX60°=60°+8

4

or 45°+45°=60°+§

or 6 =30°

where, i = angle of incidence
e = angle of emergence
A = angle of prism
6 = angle of deviation
15. (a) Resolving limit

1.22A
de = ——
a
_ 1.22x 4538 x 10710
N 1

= 5.54 x 107 "rad
16. (c¢) The ratio of intensities of maxima and minima

2
Imax _ (V11 +V12)
= 2
oin (T, 1)
(V64 +VT)?
(V64 —V1)2
Imax _ (8+ 1)2 _ 81
Imin B (8 - 1)2 49
17. (b) In the sum and difference method of vibration magnetometer,
2 2
M, TZ+T;
M, T?-T?

11
Here, T1=—=gs

Ny
T 1 1
z n, ZS
1, 1 9+1
My _2%36, 36
M, 1_1 9-1
4 36 36
10 5
8 4
18. (d)

Ml:MZ = 54
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B1= 1T
In balance condition
or
BZ = Bltal‘le
V3
tan 6 = T =3
0 =60°

19. (d) The force F = %
_ 1.6x107"% x 10*

0.5%x 1072
=32x10"13N
20. (b) Capacitances 1u F and Cp F are connected in series, then
C
Cog=7——
o 14C
Given, V = 120 V and q = 80uC
v q =CeqV
80 = X 120
C+1

or C =2uF
The energy stored in the capacitor of capacity C

_1¢?
2C
1 _(80x107°%)?
2 2% 106
1 _80x107°x80x107°
2 2% 106
U=1600u]
21. (a)
6Q
h 60
12
It |
]l
10V
_6x12_6x12_,,
6+12 18

Total resistance,
R =6+4 =100
Current
urrent, L, _V_10_ 44
R~ 10
The current in 12£) resistor is

2=irm) = ()
2= R, +R,/ 6+ 12

1

3
The potential difference in 12() resistor

i2=
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1
V=iR=§><12=4V
22. (b)

A= 0.3 m?
n=2x10%/m3
q=3t2+5t+2

. dq
i=—=6t+5=17
dt
i = neAvy
Drift velocity,
i
Vd = 1eA
B 17
T 2x%x1025x 1.6 x10"19x% 0.3
B 17
" 0.96 x 106

=1.77x10"> m/s
23. (d) At temperature of inversion

E=0
E =aT + bT?
0 =aT + bT?

or
a
T=- b= 200°C
Because the cold function is kept at 30°C, then the inversion temperature
T=200-30=170°C
T=273+4+170 =443 K
24, (a) The intensity of magnetic induction field
_ Mol
2r
4 x 1077 x 0.9
~ 2x5x10°2

B=36mx 107’ T
25. (b) By equation of charging

q=qo(1—e YCR)
According to question
4 _1_ 00
qo 2 .

% 050=1—¢ t/CR
e"/CR =1 _0.50 = 0.50
et/CR =2

t
or R loge 2

t
or == 2.3026l0g,2

or t = CR x 2.3026log;, 2
ort=0.1x10"¢x 10 x 10° x 2.3026log;, 2
or t=2.3026 % 0.3010

or t=0.693s
26. (a) Time constant t = %
3= % ... ()
When a 90Q resistance is joined in series the time constant becomes 0.5 ms .
S0,0.5 = —— ... (ii)

From Egs. (i) and (ii)
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3x107°  R+90
05x103 R
30 R+90

5 R
6R =R+90
R =180
This value put in Eq. (i)

L
3x1073 ==
R

L
3x1073=—
18

or L =54mH
27. (¢) The kinetic energy

1
K= EH’IV2

_ 2K
- m
_ 2x455x 1.6 X 10~1°
B 9.1 x 10731
vZ =16 x 1012
v=4x10° .
Again velocity, v = 5
1x 103
B
_1x 103
T 4% 106
B=25x%x10"*Wbm™2
28. (b) By using hv — hvy = Kjja¢
h(Vl - Vo) =K;
h(Vz - Vo) =K,
vi—vy Ky

VZ

VZ

4x10° =

1
Vv, — Vp - K, n
_nv;— vy
(1)
29. (a) The deflection suffered by charged particle in an electric field is
_qELD qELD _
- muz - pz/m (p - mu)
gm
>y X —

pZ
qpmp qgmg qgMg
2V Vi Va = : :
PSS pg T pd  pi

or Vo

Since,

Pa = Pd = Pp

(given)

mp:mg:mg = 1:2:4

and q1:qq:qq =1:1:2

= VpiVaiVa=1X1:1X2:2%X4
=1:2:8

30. (d)

Aic
B= (r)
1
Aic
80=——C°
250 x 106




II @ TELANGANA EAMCET PYQs
(GE“ Telangana EAMCET 2010 e

Aic =80 x 250 X 107
Aic = 20000 x 106

=20x10"3=20mA
31. (b) Dimension of at = Dimension of F

[at] = [F]
[}

MLT 2
= [
[a] = [MLT™?]

Dimension of bt? = Dimension of F
[bt?] = [F]
F
b1 =
MLT 2
s
[b] = [MLT*]
32. (b)

IfA and B having equal magnitudes they will make equal angles from resultant R.
If angle between A and B is 6.

Then the angle between A or B with their resultant is g.

33. (b)The time = 2 min20 s

=2min+ 20 s
=2%X60s+20s=140s

In 40 s athelete completes = 1 round

In 140 s athelete will completes

_la0
= E roun

120 N 20
© 40 40
1
=3+ > round
The displacement in 3 round = 0
So displacement in % round = AB = 2R

34. (c) At height 10 m , the kinetic energy is equal to potential energy then




—
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J

1
Smvy = mgh

1
Evé:9.8><10
vZi=2x%98x10

vy = V196
vp =14 m/s

35. (a) From conservation of linear momentum
5m(40i + 50j — 25k)
=m(200i + 70j + 15k) + 4m(xi + yj + zk)
= xi+yi+zi(= 45j — 35k

36. (¢)
dr dr
my g+ M2 g
Vem =
m1+m2
_4x5i+2x10i
- 442
_40i_20A
Vem = 6 31
The kinetic energy
K=~ my?
—Emv
1 442 20 x 20
=—-X X
2 ( ) 3X%X3
1 20 x 20
=—X6X
2 3x%x3
K_400
-3
37. (¢)

N -
\ z* B3
WY \ -~
\ } \ P \
\’ ’1 \ v h X, o b
v Ve 2 \ha N
) | X 1 ]

Ball falls from height h then formula for height covered by it in nth rebound is given by
h, = he?"
where e = coefficient of restitution n = number of rebound
Total distance travelled by particle before rebounding has stopped.
H=h+ 2h; + 2h, + 2h, + -
H=h + 2he? + 2he* + 2he® + 2he® + -
=h+2h(e?+e*+ef+ef+-)

P
- 1—e2

=hl|1+ 2¢?
- 1—e2

_n 1+e?
T 1 —e2
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38. (a) The coefficient of kinetic friction between the object and the rough incline

1
u=tan9<1—n—2)

1
i = tan 45 (1 —F)
1
=1- =
39. (d) The moment of inertia of a disc about axis which is a tangent and parallel to its diameter is ZMRZ.

40. (b)
240
_ 2mn 2T B0
T T T 20
_ 2T X 4
20
_ 2T
*=7%
Torque,
T=Ila
7= MR?«
2T
= 25 % (0.04) x =
= 0.4ntNm

Chemistry
41. (c¢) Equivalent conductivity,
specific conductance X 1000

eq

concentration (in g equiv /L)
-+ Specific conductance
1
specific resistance
(Given, concentration = C g equiv/L)

1 1000
/\eq = E X C
1000
or RC

42. (c) White tin, an allotropic form of tin is an example of tetragonal system and for tetragonal system, one side is
not equal to other two while all the angles are equal, ie,a = b # cand a = 8 = y = 90°. Hence, Assertion (A) is
true but Reason (R) is not.

43. (b) Arrhenius equation is

k = Ae~Fa/RT

On taking log both sides,

Ink=1InA Ea
nK=1i1n RT

Ink = Ea InA
or In ——ﬁ+n

Since, the reaction,
y=mx+c

when a graph is plotted between In k and % a straight line is obtained. The slope of the straight line is equal to — E—;.
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In A In k R
Y
NT ——=
44. (d)
45. (a) Given, pH of 0.01MCH3;COOH solution
=5.0

Concentration, C of the solution = 0.01M

[H*]=1x 107PH

=1x10"°>mol/L=1x10"°M
Since, acetic acid is a weak acid and for weak acid,
[H*] = Ky - C
[H*]? = Ka-C

[H*]?
C

(1 x1075)2
0.01

=1x10"8

46. (a) From first law of thermodynamics,

AE=Q+W

Since, heat is provided to the system,

Q=+50]

and work is done on the system,

W =+10]
AE =50+10=60]

47. (b) Soap contains hydrophobic (ie, fat soluble or water repelling) as well as hydrophilic (water soluble) end.
Hydrophobic end remains soluble in dust or grease particles while hydrophilic end is attracted towards water.
Hence, several hydrophobic pocket surrounds the grease particles. This aggregate of soap and dirt is called
micelle. On washing with plenty of water dust is removed along with soap.

48. (d) When an acidified solution of TiO, is treated with H,0,, an intense yellow orange colour is obtained due to
the formation of H,TiO,.

H,S0,
TiO, + H,0, — H,TiO,
This reaction is used for detection of both Ti(IV) and H,0,.
49. (c) Solvay process is used in the manufacture of sodium carbonate, Na, CO5. This process involves following

or K, =

reactions.
NH; + H,0 + CO, — NH,HCO;
NH,HCO; + NaCl — NaHCO; + NH,Cl
NH3; + H,0 + CO, + NaCl — NaHCO;
+NH,Cl
The sodium bicarbonate obtained on heating gives sodium carbonate.

A
NaHCO3;—Na,C03; + H,0 + CO,
Note This process cannot be used in the manufacture of potassium carbonate as potassium bicarbonate is soluble in the
solution of NH,Cl and KCI .

50. (b) Diborane reacts with ammonia and gives different products under different reaction conditions as
at low

B2H6 + NH3 - B2H6 * 2NH3
(excess) temperature  addition product

high temperature

B,Hg + NH -
(excess)
(BN)n




]I @ TELANGANA EAMCET PYQs
= (Grpm Telangana EAMCET 2010 9

boron nitride (resembles with graphite)

high temperature
B,Hg + NH, >
1 4 2

B; N3Hg
borazine

(inorganic benzene)

Thus, B;,H;, is not the product of reaction between diborane and ammonia.

51. (¢)

Mineral Formula

Galena PbS

Cerussite PbCO4

Cassiterite | SnO,

Anglesite PbSO,

Thus, cassiterite (tin stone) is a mineral for tin.
52. (b) By thermal decomposition of ammonium nitrate, nitrous acid (laughing gas) is obtained.

A
NH4NO3253Z’C Nzo + 2H20

53. (c) As the size of central atom, (order of size O > S > Se > Te ) increases, the H — A (where A = central atom)
bond length increases. Thus, the H — A bond dissociation energy decreases. Consequently H, Te gives a proton (
H*) more readily. Hence, it is most acidic among the given.

H,Te + H,0 — H;0" + HTe™

54. (b) When chlorine reacts with hot concentrated sodium hydroxide, sodium chloride, sodium chlorate and water are
obtained.

70°C
Cl,(g) + 6NaOH - 5NacCl

(hot conc)

+ NaClo; + 3H,0

sodium chlorate
55. (d) A mixture of helium and oxygen is used in the treatment of asthma as helium has low density and thus, this

mixture flows easily through restricted passages.
56. (a)
(a) Cut = [Ar]3d*°

W

(No unpaired electrons, so it is colourless)
Zn?* = [Ar]3d1°

(No unpaired electrons, so it is colourless)
(b) Cu?* = [Ar]3d°

L A R

(One unpaired electron is present, so it is coloured)

Zn2* is colourless.

(c) The colour of Fe?* is green while that of Fe3* is blue.

(d) MnOj contains no unpaired electrons, however, it is coloured due to charge transfer.

Thus, only statement given in option (a) is correct.

57. (c) Roasting is the process of heating of sulphide ores in excess of air to convert them into oxides. Thus, reactions,
27ZnS + 30, — 2Zn0 + 350,

occurs during roasting process.

58. (a) The acceptable level of carbon monoxide gas (CO) in the atmosphere is = 9ppm.
59. (¢)
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OH OCOR
_RCOCl _ AICly
—HCl (molecular
rearrangement)
phenol O-acylated
phenol

OH
@COR
COR

C-acylated phenol
60. (a) In Diels-Alder reaction, conjugated dienes react with enes or olefinic compounds and give cycloalkenes.

=

Since, Z (buta-1,4-diene) is not a
conjugated alkene, it will not take part in Diels-Alder's reaction.
61. --- OH group is ortho/para directing and makes the benzene ring more active towards electrophilic substitution.

Thus, ortho/para substitution in phenol by an electrophile is very facile.
62. (a) The pairs 2R, 3R-butane diol and 2S, 3S-butane diol are enantiomeric.

CHj (ﬁ\
H—g— OH HO—g—H
HO—5-H H—2OH

CHa, CHj

63. (b) Enantiomers have same physical properties but differ in specific rotation. Thus, the two enantiomers of

secondary butyl chloride differ in specific rotation.
BF3/150°C

64. (b) C,Hg — 0 — C,Hs + CO

C,H;CO0C,H;g
ethyl propionate

65. (a) Alcohols containing CH3 CH(OH) — group and carbonyl compounds containing CH; CO — group give yellow
precipitate with iodine and

NaOH solution. This reaction is called iodoform test.

Thus, CH; CHO due to presence of CH;CO group gives yellow ppt with I, and NaOH .
CH3CHO + 31, +4NaOH — CHI;

+HCOONa + 3Nal + 2H,0

_)
500 atm

66. (c)
KCN hydrolysis
CH,Cl —=5 CHON —23
(ethyl cyanide) H3O"
(A)

C,HOH/H'
CH,COOH 22" CH,CO0C,H;

ethanoic acid 4 ethyl ethanoate
(B) ()

67. (a) Reduction of nitrobenzene with Zn and alcoholic KOH results in the formation of hydrazobenzene.
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NOz

™.
3 alcho. KOH
X .
nitrobenzene
I/;-‘\\ NH—NH—//—/}
| ) (
\_/ J [ N
A SN

hydrazobenzene

68. (a) Polydispersity index,
M

PDI = ="
M

n
where, M,, = weight average molecular weight M,, = number average molecular weight

oD — 60000
© 40000

e, >1
69. (b) The AT/GC ratio in human beings is 1.52 .
70. (b) Among the given drugs, ibuprofen is a non-narcotic (ie, not habit forming) analgesic.
Note Diazepam is hypnotic and sedative. Formalin and terpineol have antiseptic properties.
71. (c) As the value of n increases, the difference of energy between successive orbits decreases, ie,
E, —E; > E; —E;, > E;, —E; and so on...
hc

2+ AE = —
A

~ Ais lowest for n, = 2 ton; = 1 transition.
72. (c) For a well- behaved wave function the Born's conditions are s must be finite, single valued and continuous.

73. (¢) Elements having half or completely-filled orbitals, ie, having stable electronic configuration have very low
negative value of electron affinity. Since, the electron affinity of B is lowest among the given, it has stable
electronic configuration, ie, 3s2, 3p3.

74. (¢)
Molecule StANE Number. of lone
pairs
()
NH; I ﬂt H One

H,O0 Qp Two

TR
../;f\‘\
XeF, P~ Xe™-F Three
i
i
CH Zero
4 H C\:\n
H

Thus, the correct match is A-(5), B-(1); C—(2); D-(3).
75. (d) Given, the radius ratio of anion to cation
=10:9.3
~ The radius ratio of cation to anion

=9.3:10

=0.93
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When the cation to anion ratio lie between 0.732 to 1.00 , the coordination number is 8 . Thus, the coordination
number of the cation in the crystal is 8 .

76. (¢)
CO,(g)
C(s)+02(8 — 1mol
= 6.023 x 1023

** 1 mole of graphite on complete combustion gives CO,
= 6.023 x 1023 molecules
~ 0.1 mole of graphite will give CO,

6.023 x 1023 x 0.1

1

= 6.023 x 10?2
77. (b) From Graham's law of diffusion,

IcH, / My . .
—_— = 2 .
Iy MCH4 ( given, rCH4 rx)
’MX
2= |—
16

My =16 x4 = 64
Thus, the molecular mass of gas X is 64 .
Number of molecules of gas X in 32 g gas

32 YN = N
640 2
78. (a)

H,0
BaCl,(s) — Ba?* + 2CI~
1 0 0

1-0.8 0.8 2 x 0.8 In aq. solution
_ No. of moles after reaction

Initial number of moles
B 1-08+0.8+(2x0.8)

1

= 2.6
79. (d) When a non-volatile solute is added to a volatile solvent, the solute covers up some of the surface of solvent.

Thus, less surface area is available for vaporisation of solvent and hence, vapour pressure decreases. As the
amount of non-volatile solute increases, vapour pressure decreases accordingly.
- The order of concentration of X is

0.01 < 0.10 < 0.25

~ The order of vapour pressure is

Pz > pP1 > P2
80. (c)
Mathematics
81. (a) Given that, @ = i — 2j + 3k
b=2i+3j—k
and

¢=2+j+21-Dk

| .
‘aX

wyl o

fx

=
b 0o
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Also, since a and b lies in the same plane, then (@ x B) is perpendicular vector to this plane. Given that vector € is

parallel to the plane

containing @ and b, so vector (2 X b) also perpendicular to the vector € ie, (8 = 90°) So, (& X b) - € should be equal

to zero
@Axb)-¢=0
or =2-9i+(6+Dj+@B+dk
=-7i+7j + 7k
Then from Eq. (i)
(-7i+7j+7k) - QAi+j+21-Dk) =0
= —7A+74+724—-1)=0
= —7A4+74+141-7=0
= 71=0
= A=0
Hence, the value of 1is 0 .
82. (a) Given, condition is
d+b+¢=0 ....(>0)
and a, b, € are the unit vectors.
Then |d| = |b| = |¢| = 1
Let the angle between a and bis 6.
Now, from Eq. (i)
d+b+¢=0
@+Db)=—-¢
Squaring on both sides
@+b)? = (O [ (O = [¢)*]

= @72+ (b)?+2@) - (b) = ¢
= |32+ b?+2a-b = |¢>
= 141+ 2{|d||bJcosb} =1
= [+ - b = |&]|[b|cos ]
= 2{1-1-cosB}=-1
-1
0 =—
= COoS 2
2T
= cos 0 = cos (—)
3
5 2T
= = —
3
83. (¢)

@+2b-0)-@E-b)x@-b—-29)
=@+2b-¢)-[Axa—-bxd—-adxb+bxb
—dxe¢+bx{
=@+2b—0&)-[0— (=) — (&) + 0 — (—b) +4]
[+axd=Dbxb=0]

=@+2b—-0) - (€—¢+b+3){ b x
X

2—)
2

a

I
~

¢ - (b +3)
‘b—¢-b+a-a+2b-a—

o+
o |

Il
)

=0+2(1) — 0+ (1) +2(0) — (0) B
¢
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=241=3-1
v3-a=1
B b=
cC:-C
= 3[ab¢] = [ab¢] =3 - (b
84. (a) We have, i =3 — b,V
StUixv=@E-b)x@+
=0-bxa+axb—-0
=2axb
= [Ux V| =2|axDb|

=2h5xBP
=2 /|5|2|B|Zsin29|ﬁ|2

{* i = unit vector || = 1}
=24/4-4-sin%26-1
= 2./16(1 — cos? 6)

16 — 16cos? 0

_) - 2
-b
j( )
IaIIbI

2
« {@ - b = |3||b|cos 6}

=3.@- (bxd)

—
N
I
X »—w-x
IR

+b

o

)

b)2

=2 1|16 —-16 @-b)
|12|b)2

B (3 - b)?
—2\/16 16 + B

= 2 /16—(5-5)2

85. (a) Given, a = 2x2i + 4xj + k
b = 7i — 2j + xk, also 90° < 6 < 180°

We know that,
ab
cosb =—
|a]|b|
o — (2x21 + 4x) + k) - (71 — 2j + xKk)
cos
Vax* +16x2 + 1-V49 + 4 + x2
14x% — 8x + x
cosO =
Vax* 4+ 16x%2 +1-v/53 + x2
3 14x?% — 7x
V4x* +16x2 + 153 + x2
7x(2x—1)
cosO =

Vax* + 16x2 + 1 - V53 + x2
- 0 lies between (90°,180°)
ie, cos 0 is negative in IInd quadrant.

So, RHS is also negative ie,
7x(2x—1)

Vax* +16x% +1-V53 + x2
7x(2x—1) <0
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0 1/2
So, X € (0, %)
86. (a) Here, OA, OB, OC are the co-terminal edges of a rectangular parallelopiped of volume V.
4z
C
\
\
\
\
- A-E \3\ {
b O\ 2 \-5\\ A
o -~ \\
B P

y
Also, we know that the volume of rectangular parallelopiped = [zﬁ)é’]
ie, V.= [0AOBOC] ....(1)

Let OA = 3,08 = b,0C = ¢

then from figure
AP=3+bBP=b+¢CP=¢+3
*+ (By vector addition)

Now, we find

[APBPCP] = [ + b)(b + &) (€ + 3)]

gl

=@+Db)-[(b+0)x@+3)]

=@+Db) - [bXxEe+bx3d+CEXE+ExXA]
[+ €éx¢=0]

ixb=

bx¢=

¢xa

ol

I
N\
Q)
+
ol Y ol o

=@+b) - [E-¢+Db]
=@+b)-3—@+Db)-¢+@+Db) b
=3-3+b-3—-3-¢—b-¢+3-b+b-b
=1+0-0—-04+0+1

=2-1

[@b¢] =& - (bx&)=3a-a=1
=2{@- (b x &)}

= 2[3b¢]

= 2[0AOBOC]

=2V

[from Eq. (i)]
Hence, [APBPCP] =2V

87. (d) Case Ist Let a white ball be transfered from the first bag to the second bag.

The probability of selecting white ball from the first bag is P; = > 3

3+5 8
Now, the second bag has 7 white and 8 black balls. The probability of selecting a white ball from the second bag is
7 7
27748 15
The probability that both these events take place simultaneously
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3 7 7
:P1XP2=§XE=E
Case IInd Let a black ball be transfered from the first bag to the second bag.
Its probability is P; = % = g
Now, the second bag contains 6 white and 9 black balls.
The probability of drawing a white ball from the second bag is P, = L -2

6+9 15
-~ The probability of both these events taking place simultaneously

=P, xP —5>< 6 _1
T3 T g 157 4
~ The required probability = P; P, + P;P,
7 1
“20t2
7410 17
T40 40

88. (d) The required probability
=P(A;NA,N...NAY)
= P(ApP(Ay) .. P(Ay)

12 3 n

AnB
Given, P(ANB) = —

P(B—A) = o
( )=
Then according to figure

P(B) =P(ANnB)+P(B—A)
P(B —3+8 = P(B _ U

B =25+75 B =75
90. (c) Let A be the mean of the poisson variate X.

ra—2A
Then, P(X =1) = 25" r=0,1,2, ...

r!
-A 2,2
Now,P(X=1) =P(X=2) - =25

> A=2
Hence, P(X =5) =
_32-e7? 4e7?

120 15
91. (b) Mean = np = 2 and variance = npq = 1 then q = %,p = %andn =4(+p=1—-q)

= Required probability
=PX=1)=1-PX<1)

N 16
15
16

e 25e2
51 120
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—edu

92. (c) A straight line L is perpendicular to the line 4x — 2y = 1 therefore the equation of the line is
Xx+2y+A=0 ...(0)

\l(}(,l —142)

L
(=2, 0)

(0,0)0 R e

Also, the line (i) form a A of area 4 unit 2 with the coordinate axes, then

1 0 0 1
-|-A 0 1l=4
Zlo a2 1
(=0(=2/2) =8
A2 =16
A=4
From Eq. (i)
X+2y+4=0
or
2x+4y+8=0
93. (a)
94. (a)
Equation of A'B is
0 =2"2x+2
¥-0) == &+2)

Ay,”
(o.%"

B8
& X+y=2
(-2.0),°

A 0o A\(Z. 0) ¥

y—0=1(x+2)
x—y+2=0
which is the image of the line AB with respect to y-axis.
95. (b) The equation of line AB which makes an equal intercepts on positive x and y axes are

Ne.

N

) w,m R

X,y
1Y -1
ata (@

e, x+y=a

Distance of Eq. (i) from origin = 1

0+0—a —1 —a 1
VIi+1 V2

= a=+2
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From Eq. (i), x +y =2
Also given line,
2x —y = =3 —+2 ...(ii)
The intersection point of line (ii) and line (iii) is
(x0,¥0) = (=1,V2 + 1)
So, 2xp + v =2(-1) +V2+1
=—2+V2+1=(2-1)
Hence, 2xo +yo =v2—1
96. (d)
97. (a) The intersection point of the curve x? + y? = 4 with x + y = a, where (a > 0)
x2+(@a—x)?=4
x?+a?+x?—-2ax=4
2x? —2ax+ (@%?-4)=0

a2
xz—ax+<?—2>20

2
+ai\/a2—4<a7—2)

X =
2
at+Vva?—2a2+8 atV8-—a2

x= 2 ~ 2

Since, here the point of intersection should be real number, iff
8—a?>0

je, a®<8,a< 242
a<282

Hence, the value is a = 2 according to option.
98. (b) The pair of straight lines is
3x2 —11xy + 10y? —7x+ 13y + k=0
then on compairing with

ax? + 2hxy + by? + 2gx + 2fy + ¢ =0

11
a=3h=-—b=10

7 £ 13 —k
8= T
Then, the point of intersection of the lines is
[hf—bg gh—af]
ab —h?’ab — h?
143 70 77 _39
4 2 4 2
121’ 121

307 30—

B [ -3 77 — 78
- [120-121"120 - 121
= (_3 _1) = (31
=\ ;)= 6D
99. (¢)
Let S, Ex2+y2—x+2y+g=0
and S, =x2 +y? —Zx+ 2y +5=0
Now, the radical axis of the pair of circles are

=
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Sl—Sz=0
2 ) 18
= (x +y —x+2y+7)
7
—<X2+y2—1x+2y+5)=0
+7 +18 5=0
= —_ —_ —_— =
Xty
+7 17 0
= —_ —_ —— =
Xt
= —28x4+49x—-68=0

= 21x—68=0
100.  (c) Let P(x4,y4) be the point from which the tangents are drawn to the circles
S;=x>+y?2—8x+40=0
S, =5x% + 5y2 —25x+ 80 =0
S;=x%2+y?2—8x+16y+ 160 =0
Since, the length of the tangent from P to the circle S4, S,, S3 are equal
V5= 5= S
= $;,=S5,=85;
x? +y? — 8x; + 40 = 5x? + 5x% — 25x; + 80
=x? +y? — 8x; + 16y, + 160
Taking first and third part of above relation (i), we get
—40 + 16y, + 160 =10

16y, +120=0
120 15
= — —
17776 2
Taking first and second part of the relation (i).
—3x;+24=0
Xl = —= Xl = 8

3
Hence, the point P is (8, _715)
101.  (a) The equation of the circle is
S=x?+y?—6x+12y+15=0
Let the equation of concentric circle of given circles, is
S,=x*+y?—6x+12y+15=0
On comparing the circle S; with,
x?+y2+2gx+2fy+c=0
= g=-3,f=6c=15
Then, radius of circle is

=4 g2 +f2—c
=v9+4+36—-15
= V45 — 15 = /30 units
and centre is (—g, —f) = (3, —6)
Now, the area of the circle S is = m (radius) 2
= m(v/30)?
= 30T
Let the radius of the concentric circle is 1.

r,=+g%>+f%2—c

=V9+36—c
BN/

Then, according to question, the area of concentric circle
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=2 X areaof S

2 X 30m =601
3 = 60T
> (VA5—0)? =60
= 45 —¢ = 60
= C =-15

Hence, the equation of concentric circle is

x2+y2+2(-3)x+2(6)y+(—15)=0
x2+y?—6x+12y—15=0

102.  (b) The equation of the circles are
Si=x2+y?+2x+3y+1=0

and S, =x%2+y2+4x+3y+2=0

Since, the circles cuts each other at A and B then equation of AB is

S$i—S,=0

= (x> +y2+2x+3y+1)
> —xX*+y*+4x+3y+2)=0
= —2x—1=0
-1
= = —
X 21
Putting the value x = —Ein S,, we get
1 2
YRR —2+43y+2=0
= 4y + 12y +1=0
—-12+ V144 - 16
= y = 3
-12++128 -12+82
= y: =
8 8
-3
= y=7i\/§

So intersection points are

1 3 1 3
A(- -2+ 2) (-2 42)
Then equation of circle with diameter AB is

1 1 3 3

= = = 2 ——V2
<X+2)(X+2)+<Y+2+‘/—)(Y+z \/—)
=0

2 2

=>(+1) +( +3) 2=0
XT3 Y3 =

1 9
=S X242 4x+y?+o43y-2=0

1
= x2+y2+x+3y+§=0

=2x2+2y?+2x+6y+1=0
103.  (¢)

Given, r; = 15 unit
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r, = 20 unit
C41Cy = 25 unit
Let £AC,D =0
Then, in right angled triangle ADC,,
= AD =r,sin0

Now, in right angled triangle ADC4
= AD =r;sin(90 — 6)

AD ..

— =co0sH..... (1)

Iy

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

1 1

ry I3

r? +r?
= AD? (1—2> =1

= AD?=
r2 4+ r2

225 x 400

" 225+ 400

AD 15 x 20 19
= = =
25

Thus, length of common chord = 2AD
=2x12

= 24 unit
104. (c) Given, that the A SPM (which is shown in figure) is equilateral.

Also, given parabola is y? = 8(x — 3) focus of this parabola is S(5,0) and vertex A(3,0).
P
M —
A S
(5, 0)
x=-5
Let coordinate of P(h + at?,k + 2at)
= P(3 + 2t%,4t)

Then, coordinate of M(—5,4t).
We know that the side of this equilateral triangle is 4a = 4 X 2 = 8

= AD?

Now, PS =8

JB+2t2-5)2 + (4t)2 =8

- J(2t2 —2)2 + (4t)2 = 8
= (2t2+2)2 =8
= 2t2+2=38
= 2t2 =6
= t=+/3

~ P(3 42 % 3,4 x+3) =P(9,4V3)
105.  (c) Since, the equation of the hyperbola differs from that of the joint equations of the tangents by a constant,
therefore the equation of the hyperbola will be of the form
(4x+3y—-7)x—-2y—1D+k=0....(>0)
-~ Since, the hyperbola passes through the point (2,3).
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= (8+9-7)2—-6—-1)+k=0
= (10)(-=5) +k =0,-50 +k = 0
k=50

=
Hence, from Eq. (1)
(4x+3y—7)(x—2y—1)+50=0
4x? + 3xy — 7x — 8xy — 6y% + 14y — 4x
-3y+7+50=0
4x? — 5xy — 6y? — 11x+ 11y + 57 =0
106. (b) Let (asec 6, btan 6) be any point on the hyperbola z—z - z—z =1
The equation of the asymptotes of the given hyperbola are
(E y) =0and (——X) =0
a b b

Now, P; = length of the perpendicular from ( asec 6, btan 6 ) on

X y .
S
secO+tan .
Pp=—F—1.. ()
aZztpz

P, = length of the perpendicular from ( asec 6, btan 0 ) on

(secB +tanB) (secO — tanB)

PP, = :
12 1 1 1 1
22 7 G

1

_(sec?6 —tan” 0)

1 1 T~ @Z+b2)
(a_z + b_z) a2p?2
a’b?
TS

107.  (c) Given, conjugate lines are
2x+3y+12=0... (i)
and x—y+k=0... (i)
We know, that two lines are said to be conjugate with respect to a curve, if each passes through the pole of the polar of
that curve.
Let (x4,y7) be the pole of parabola
y? = 8x
It's polar is yy; = 4(x + x4)
= 4x—y;y+4x, =0
> 2x— (L)y+2x, =0 ... (iii)
On comparing Egs. (i) and (iii), we get

‘T“=3:>y1=—6and2x1=12:>x1=6

- Pole (x1,y1) = (6, -6)
Eq (11) also passes through pole (6, —6)

—(—6)+k=
= k=-12
108. (¢)
109. (b) Let require point is P, then by section formula the coordinate of point P are
(3, -2, 1) (-2, 3, 11)

A 2 P 3 B
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=>P<mx2+nx1 my, + ny; mzz+nzl)
m+n ' m+n ' m+n
—-44+9 6-6 22+3)

2+3°'2+3"2+3
50 25
= P(s's' 5)
= P(1,0,5)
110.  (b) Given equationx3 — 6x%> + 11x— 6 =0
has the roots a, By.
Given,

= P

a=a?+B%2+v? ...(D)
b=oaf + By +vya ....(i0)
c=(a+BPB+V)(+a ..(i)

In cubic equation the sum of the roots

a+B+y=—(_T6)=6

aB+By+ya=<1—11)=11

product of the roots

-6
ctr=-()-s
From Eq. (ii), b = 11
From Eq. (i),a = o® + B2 + vy
= a=(a+B+Yy)?—2(aB+By+ya)
= a=(6)2-2(11)=>36—22
= a=14
From Eq. (iii)
c=(@+BPB+V+ao
= (@B+p*+tay +BY(y+
= aBy + By + ay?® + By? + «*B
+aB? + a?y + afy
> c=[(a+ B+y) —VIl(a+B+y) —a
[(a+B+v)— Bl
=(6-y)(6-0)(6—-P)
= (36 —-6y—6a+ay)(6 —pB)
=216 — 36y — 36a + 6ay — 363 + 6Yf3
+60B — afy
=216 —afy+ 6(a + By + ya) —36(a+ B +v)
=216 -6+ 6(11) —36(6)
=210+ 66 — 216 =60
Hence, ¢ = 60
= b<a<c

111.  (b) The equation of the plane meets the coordinate axes at A, B, C is
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Let OA=2a,0B=Db,0C=c
Also, the centroid of A ABC is G,g, g)

which is equal to (1,2,4)
ie,

2o 3
—_ = = =
3 a

b 2=>b=6
—_ = = =
3
E—4:>c—12
3

N Xy Z
From Eq. (l)’§+g+ﬁ =1
or 4x+2y+z=12
112.  (b) The equation of the sphere is
x2+y?+z2—6x—12y—22+20=0
(2,3, -3)
A

B
(a, B, 7)
So, the centre of the sphere is
(—u,—v,—w) = (3,6,1)
given the one end of the diameter is (2,3, —3), let the other end of the diameter is (a, 3, y). Since, O is the mid point of

the diameter, then (3,6,1) = QTH,%,Y;—B

o+ 2
= =3,a=4%
B+3
> —=6,=9
2 B
y—3

= = 1,y=5
Hence, the other end is (4, 9, 5).

. tan x—si 0
13, (@) limy o 22, ( form 6)
By 'L' Hospital Rule
. sec?x — cosx . 0
iy =, ( fom 7)
Again, by 'L' Hospital Rule
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2secx - secx-tanx 4+ sinx

lim
x—-0 2
_2-1~1~0+0_0_
= > =5=
114. (b)
1+ 3x% — cos 2x
f(X) — XZ , forx #0
k forx=0
RHL

1+ 3(0 +h)2 —cos2(0+h)

f(0 +h) = lim

(0 + h)?
i 1+ 3h? — cos 2h
= B0 h2
i 1+ 3h? — (1 — 2sin?h)
= B0 h2
i 1+3h* -1+ 2sin’h
= B0 h?
—tim (342 sin?h
=amct hZ2
sin h\?
=34+2-lim (—)
h—-0 h
sin X
=3+2-(1)2 { lim— = 1}
x>0 X
=34+2=5
LHL

1+ 3(0 —h)? —cos2(0 —h)
(0 —h)?

1+ 3h? — cos 2h

h-0 h2

f(0 —h) = lim

Since, the function is continuous at x = 0, then
LHL = RHL =f(0) ~ f(0) =k=k =05
115. (b)
116. (¢)
a?

2
- X 2ax
_1 . _1
= CoS ———— | +sin —_
y <a2 + x2> (a2 + x2>

Put x = atan @
= 0 =tan! (g)
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_, [a*—a’tan® 6
> y=cos | ———
y a? + a?tan2 6

2a*tan 0
+sin”! | ———

a? + a’tan2 60
_,(1—tan*6 . _,( 2tané
z Y= cos <1 + tan? 9) sin (1 + tan? 9)
= y = cos~1(cos 26) + sin"1(sin 26)
1 —tan?8
1+ tan26
2tan 6

~ 1+tan%4
= y=20+20
= y =140
= y = 4tan™?! (f)
a
dy 1

dx_4. x2

v cos20 =

sin? 0

1
=4.
a

dy 4a
dx  a?+x?

117.  (b)

f(x) = sinx + cosx
f'(x) = cosx — sinx
f""(x) = —sinx — cos X

f'""(x) = —cosx + sinx

f"""(x) = sinx + cos x

Go(2) -1 (2) “s2) eoe ()
= i + i = i =42

V2 N2 W2
Then, fG) £ G) =V2xV2=2
118. (b)y = sin(msin~1x) .

N

y; = cos(msin™1x) -m -

s =2
where (y; = —
dx

y1v 1 — x% = mcos(msin~! x)

1
= yav1—-x? +Y12— T (—=2x)

m

V1 —x?

= —msin(msin~1!x) -

Loy
Y2 = dx?

T Xy1
2

m
= sin(msin~! x)
V1 —x?
= yo(1 —x%) —xy; = —m?%y
119.  (c) Let the height of the cone = h and the radius of the cone = r Given, radius of the sphere = R Now, In A
OPB
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= R?=r?+ (h— R)?
= r? =R? - (h—R)?
=(R+h—-R)(R—h+R)
= r2=h(2R—-h)

The volume of the cone is

1
V = —mr?h
3‘l'[I‘

1
= V=zmh@R-hh

s
= V= §(2Rh2 —h3)
Differentiating with r to h

dv ™

— = —(4Rh — 3h?

dh 3 ( 3h%)

For maximum or minimum value of volume
dv _ 0
dh

> g(4Rh —3h%) =0

= h(4R-3h)=0
4R
= h=0h=—

3
(Not possible)
d?v _m
NOW, W = ; (4R 3 61’1)

(ﬂ) :E<4R_6.ﬂ)
dhz (at h:%) 3 3

T 4 )
=3 (4R—-8R) = — ?R = Negative
ie., Maximum
Hence, the height of the cone of maximum volume is (?).
120.  (c) Given, curve is

2x% +y? = 2x
2x2 = 2x+y?=0

= (X_l%) +¥=1
4 2

which represents an ellipse.

Lh=lk=0
2 2

Consider a point P(h + acos 6, k + bsin 0)

1
Here, a = E’b =

=P (% + %cos 6, iz sin 6) on the ellipse from which the distance of point (a, 0) is maximum. let Q(a, 0)
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PQ= |(3+2c050-3) +(~sin0—0)
Q= > 2cos a \/Esm

1+1 2e+2+1 0
4 4‘COS a 2COS

1
—acosO® —a+ Esin2 0

P—1+2 +<1 ) e+1'29
Q= > a‘—a > ajcos 4sm

= Lety = PQ?

“lia +<1 ) 8+ ~sin6

—2 a a 2 da ] Cos 451n
dy=0

For maxima and minima, put T

1 1
= —(E—a)sine +Z~25in9cose =0

in@ ( L a4l e) 0

= _— — =

sin > a > cos

= sin® = 0 or —E+a+zcose =0

= 0=0o0rcosf=1-—2a

= sin?0=1—cos?0

=1-(1-2a)?

= —4a% + 4a

d?y

NOW,@< 0 forcos® =1 — 2a
Thus, distance PQ is maximum, when
cos® =1 — 2aandsin®?0 = —4a? + 4a
Now, required longest distance is

= 1+2 +(1 )1 2 +1(42+4)
—Zaaza( a)4 a a

1 1
=\/E+a2—a+§—a—a+232—a2+a

2@ —zar1
Tzt
121.  (b) Since, m; and m, are the roots of the equation x? + (v/3 + 2)x + (v3—1) = 0.
m; + m, = —(vV3 + 2),
mim, = V3-1

then M1 — My =/(m; + m;)? — 4m;m,
=\[(3+4+4\/§—4\/§+4)
=11

and coordinates of the vertices of the given triangles are (0,0), (c/my, c) and (c/my, c).
Hence, the required area of triangle
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c 1 1

N =

0 0 1
c

my

c
— ¢ 1
m,

, My —my |
mqm;
Vi1

(V3-1)

2. VI1- (V3 +1)

1
2°¢
1
—2¢
1
- 2° V3-1D(H3+1)

N

x/_+\/_ .2

122.  (d)u = sin~! (ﬂ)

X+y
4

. xt 4yt
Letv =sinu = Y
xX+y

, here degree is homogeneous, son =4 —1=13

By Euler's theorem, we have to prove that,
6v 4 av _ 3
ox Yoy 7Y

0 ov
x—(sm u) + Y3y (sm u) = 3sinu

du du )
XCcos U - 6_+ ycosu@ = 3sinu
6u du sinu
ax yay cosu
Jdu du
xa— + ya— = 3tanu
123. @/ (Z;‘i’;)z dx = f(x) + ¢

here better way to solve this integration we will check the options ie,
we will differentiate the option one by one and check the integration function
Taking option (a) we see that,

£(0) = d x8
0 = dx ((1+x+x8)
_ [(1+x+x8)-8x" —x8(1 + 8x")]
(1+x+x8)2
(8x7 + 8x® + 8x'> — x8 — 8x1!%)
f(x) =
(1 +x+x8)2
(7x8 + 8x7)
f(x) = ————==
(1+x+x8)2
7x8+8x” x8
Hence, f (1+x+x8)2 T (1+x+x8) te
124. (a)f,(x) = log-log - log ... logx (upto n times)
fi(x) = logx

f,(x) = loglogx
f3(x) = logloglogx
fo-1(x) = logloglog ... ... log x
(up to (n — 1) times)
Now, [ (xf; (X)f,(X) ...
dx

[xf; (O f2 (X) ... fn (X)]

f,(x)"1dx
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:[ [Xfl(x)fZ(X)"'fn—l(x)]dt_f dt

[xf, (02 () a1t )t
=logt+c
Put, f,(x)=t

dt 1

dx  [frmg Ofpp (%) . f (%) - ]
dx = [xfi(x) - (%) ... fh_1 (0)]dt
=logf,(x) +c
=fh1(X) +c
Hence,
| R 09600 )k = a0+ ¢
125. (a)
[ (1 = cosx)cosec?xdx

N f (Zsinz ;) . sir?2 de
[ cosx = 1 — 2sin? g]

sin2>
=2 f 2 dx
( X X

. 2
Zsmi - COS 7)

[ sinx = 25in§ - COS ;]

sinz-sin5
= Zf 2 2 dx
2. 2sin?% - cos2
2 2

_1J‘ 2xd _1t X2+
=3 seczx—zan2 C

X
= tan§+c= f(x) +c
X
= f(x) = tanE
126. (O 1, = [ tan" xdx

We have, [, = f(:TMt

r+2 xdx

an
/4
= f tan® x - tan? xdx
0
and
/4
[, = f tan’ xdx
0
4
Then, I, + 1., = f(;T/ tan" xdx

/4
+ J tan” x - tan? xdx
0
/4
= f tan’ x(1 + tan? x)dx
0

/4
= J tan” x - sec? xdx
0

[Putt = tanx = dt = sec? xdx]
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1 T+l 1
=f trdt:>[ ]
0 r+1f,

:(r-ll—l)

So,

1
lr +Ir+2:r+1
le 12+I4:§
I3 +1 —1
3 5_4
I, +1 —1
4 6_5

which are clearly in HP.
127.  (c) Intersection point of two circles

nyA‘iJ:

ve [10.0)
i ’
2:(1 J:'a)

Yy 2

x2+y?2=1 ....(3)

x—1D2+y2=1 ...(i)

is given by
x-1D*+(1-x¥)=1
= x?+1-2x—x2=0

[UnN

> X==

N

From Eq. (i), %+ y2=1

1 3
y2=1——$y=+§

Point A (— g) nd C (l %)

So, Area of region OABCO

= 2 X Area of region OABDO ... (i)
Area of OABDO

= Area of OADO + Area of ABDA
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1/2
=f \/1—(x—1)2dx+f 1 —x2dx
0 1

/2

Cx—DYJI-Gx-DZ+ %sin_l (?)E/z

ST

Il
[
°| 5
N——
[
N =
e,
=
-
~/~
N
N———
+
N |
<]
:SI
[ury
~
—_
~

=sin~1(1) — sin™? (%) V3

mT T 3

from Eq. (i),
. m V3
Area of region OABCO = 2 X 3%

o 2m V3
5 (? 4 7)
128. (o)

X 0] 112]3 4 5

fx) |23 |6| 11 ]18]27

h = difference of two values of x
Take value of f(x) as (Yo, V1,Y2, - ¥5)
Then by Trapezoidal rule

Now, [ "™ f(x)dx

h
= E[(Yo +ys) +2(y; +y2 +y3 +ya)l
1

[(2+27)+2(3 +6+ 11+ 18)]

1
[29+238] =5 (29 +76)

RN =N

Approximate area = 52.5 sq unit
129. (b) tany% =sin(x+y) +sin(x—y)
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. dy 9. si (ZX) (2y>
any— = 2-sin{—|) - cos (=
dx 2 2

C+D C-D
['.'sinC+sinD=Zsin< 2 )-cos( > )]

d
= tanyd—z = 2sinx - cosy

siny dy i
— = 2sinxXcosy
cosydx

On integrating
siny .
= J- dy =f 2sin xdx

cos?y

Lett = cosy

b }
> | —=-—

dy siny

l—dt = sin ydyJ
dt

= —j roh 2(—cosx)t+c
1

- (_?) = —2cosx+c
1

= —2cosx+c

cosy

= secy = —2cosxX+cC
130. (d)

dy )
xy& =2y“—Xx
dy 2y x

2

dx x y
dy 2y -x  dy—2y?
y_2y_—x_ dy—2y*

dx x y y dx x
Put,v=y? ... (ii)

=>(dv_2 dy):(ldv_ dy)
dx ydx 2dx_ydx

From Eq. (i) %% - ZYV = —X
dv 4v — g
dx x X

—X ....(i)

IF = e Pdx — ef —%dx — e—4logx
= plogx™ — 4

Complete solution is

x*.v= f (—2x) -x*dx+c

v dx v 1
X—4=—2f X—3+C=>X—4=X—2+C
v=x%+cx*
y? = cx* + x? [ from Eq. (ii) ]
which is the required family of curves.
131. (d)f(0) =0,f(1) =1,f2)=2
Given,
fx) =f(x—2)+f(x—3),x=34,5,..
The given function is known as "Reccurrence function".
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put x = 3,£(3) = f(1) + £(0)

=1+0=1
put x = 4, f(4) = f(2) + f(1)
=2+1=3
put x = 5,£(5) = f(3) + f(2)
=1+2=3

put x = 6,f(6) = f(4) + f(3)
=3+1=>3+1=4
putx = 7,f(7) = f(5) + f(4)

=3+3>6
put x = 8,f(8) = f(6) + f(5)
=3+4>7
putx = 9,f(9) = f(7) + f(6)
=6+4=10

Hence, f(9) = 10

132. (o)
Given, f(x) = —x%,f:A > B
where, A and B € R
R —> Real No'sx € A
Here, the domain of the function is positive real number only
ie, Domain = A € R*
Example {1,2,3,...} and B = {1,4,9, ...}
Both set have f: A = B unique image.
But,A={-1,1,2,..}and B={1,14, ...}
In f: A - B have not unique image and for Range x? = y,x = iﬁ
ie, (Range € R*)
In onto function the ( Range = Co-domain = B) ie, (B € R™)
So,
(A) fis one-one and onto, if A = B = R*
(B f is one-one but not onto, if A = R¥,B =R
(C) fis onto but not one-one, if A = R,B = Rt
(D) f is neither one-one nor onto, if A = B = R Hence, the answer is
(A)-4,(B)—»1,(C)—-3,(D)—-2
133. (d) Given,a, = 6" —5n,n = 1,2,3, ...
We take; 6" = (1 + 5)"
Expand with binomial expansion

6" = "Cy+ "C;5+4 "C,5% + "C353 + -

6" =1+n-5+ "C,25+ "C353 + -

(6" —5n) =1+25{"C,+ "C3-5+ -}

(6" —=5n)=1+4+25-k
where k = positive integer.
Hence, a,, = 6™ — 5n divided by 25 and leave the remainder = 1
134. (b)Given,n=1!+4!+47!4+---4+400!

1! =1,4! = 24,7! = 5040,10! = 3628800
and further the terms has last two digits

=00
So,
U+4'+7!'+--+400! = ---....65
Here ten digitis 6 .
Hence, 6 is the answer.

135. (¢) Given, a, = %, n = 1,2,3, ..., here we see that when we increase the value of n like as 1,2,3, ... the value

of a, increases but when we reach at n = 9 or 10 the value of a,, remain unchanged, ie, minor difference in after
decimal places and when we cross the value n = 10ie, n = 11, then we see that the value of a,, is monotonically
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decreasing.

Hence, a, have its maximum value at n = 9 or 10.
136.  (d) Number of diagonals in polygon = 54
Let the number of sides in polygon = n
Then,

The number of diagonal in any polygon
n(n — 3)
) (2 )
nn-—3
54 = >
n? —3n =108
n*—-3n—-108=0
n*—12n+9n—108 =0
nn—-12)+9(n-12)=0
n+9)(n—-12)=0
n=-9orn=12

(not possible)
Hence, the number of sides in polygon is n = 12
137.  (a)
(1 + 2x + 3x?)10
=ag+ a;X+ax? + -+ ayx?°
={1+x(2 + 3x)}*°
Then by binomial expansion
= 10C, + 10C;x(2 + 3x) + 1°C,x%(2 + 3x)? + -
Now, the coefficient of x in this expansion

=2. 10(:1

ie, a;, =2-10=20
and the coefficient of x2 in this expansion

=3-10¢, +4. 19,
ie, a, =3-10+4 - 45

=30+ 180
=210
a, 210
So, —=——=105
a; 20

1 1
138. (@) x| <gand s

=(1-5x)"1-(1-4x)71

then by binomial expansion

={1 + 5x + 25x% + 125x3 + ---}
A1+ 4x + 16x? + 64x3 + -+ }

the coefficient of x3 in this expansion is
= (125+ 100 + 80 + 64)

=369
139.  (b)
140. (d)

log, 2 —logg 2 +logg2 — -+
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1 1 + 1
" log,4 log,8 log, 16 '

1
{. logya = log, b}

_ 1 1 N 1
~loga(2)? loga(2)°  loga(2)*
1 1 N 1
" 2log,2 3log,2  4log, 2
(+logy 2 = 1)
_(1 1+1 )
2 374 7

2 (3 44
'-’10ge(1+X):X_7+?_Z+"'-
(Putx=1)

1,1 1
:loge(1+1)=1—5+§—z+---.
L 1+1 1 —log.2

= — — — —_—— e = —

2 3774 0Be
=1-log.2

141. (d)

2_
Letf(x)=z2+2z:i forx eR
x?-6x+5

Let y = X2+2x+1

yx2+2yx+y=x%>—-6x+5
(y—1Dx*+ @y +6)x+(y—5)=0
e —2(y+3)+/4(y+3)2 -4y — 1y -5)
- 2x(y—1)

Since, X is real.

Then, its discriminant should be = 0.

Y A4y+3)2—-4y—-Dy—-5 =0

= (y+3)?-@F-DEF -5 =0
>y2+9+6y—(y2—6y+5)=0

> y2+9+6y—y>+6y—5=>0

= 12y+4=>0

= 4By+1)=0

= y=>-1/3

So, least value of given expression is (_?1)

142. (d)
14x  9x— 30
{x e R: -

x+1 x—4 < 0}
14x(x—4) — (9x—30)(x+ 1)
E+DHE—4)
14x? — 56x — (9x% — 30x + 9x — 30) 0
X+ Dx—4) <
(14x% — 56x — 9x? + 30x — 9x + 30) 0
x+1DEx—-4) <
(5x% — 35x + 30)
x+DHx—-4)
x%?—7x+6) x—1(x-—6)
E+DE-4) "EZ+DHE-4)
Drawn number line,
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Hence,

x € (—1,1) v 4,6)

143.  (a) Equation, x> —bx? 4+ cx—d =0

Let the roots of this cubic equation in GP are (%, a, ar).

Then, Sum of the roots

a —b
—+a+ar=—<—):>b
r 1

N a(%+1+r):b )

a a ¢
and --a+4a-ar+ar-—-=-—
r r 1

1
= az(;+r+1)=c....(ii)

Product of the roots
a —d
—-a-ar=—(—)=d

r 1
= ad =d.... (iii)
Eq. (i) divided by Eq. (i), we get a = c/b, put the value of ' a ' in Eq. (iii)
(c/b)2 =d
= 3 =Db3d

144. (c¢)Equationx® —ax?+ax—1=0anda#1,a+ —1.
we put, (x = %) in given equation

1\3 12 1

Then, (;) —a(;) +a(;) —1=0
L2 + 2 1=0
y> oy y

1-a’y+ay’—y*=0
= y3—ay’+a’y—-1=0
Since, the reduced equation is same as original equation by replacing (x = %) ie, reciprocal root of the given
equation.
Hence, (x = i) is a root of the given equation

145. (b)
2C0SX 1 0

i
f(x) = X—E 2cos X 1

0 1 2C0SX
—2sinx 1 0
f'(x) = 1 2C0S X 1
0 1 2Cc0SX
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2C0s X 0 0
T
+|x— > —2sinx 1

0 0 2C0S X

2c0s X 1 0
T

+|x—3 2 0
X 2 COSX

0 1 —2sinx
—2sinT 1 0
1 2COS T 1

0 1 2COS Tt

2COS T 0 0
T

+|m—= —2si 1
T 2 SInNT

0 0 2COS T

2COS T 1 0
T

+ n—z 2coST 0

0 1 —2sinm

0 1 0

1 -2 1

0 1 -2

-2 0 0

/2 0 1
0 0 -2
[':sinn=0]

cosm=—1

f'(m) =—(-2+0)=2

146.  (a)

2 1+x3

2 1+y3|=0x#y+z

2 1423

21 X X% x

2

2

f'(m) =

f(m) =

-2 1 0
/2 -2 0
0 1 0

+ +

X

w w

|+]y y* y}[=0
z 7% z

N < X N <
N < X N < X

+ xyz =10

(SN
AN < X
w
N < X w

_ N

—_

xyz =10

1
1
1
and C, &
1
1
1

N
N << X
[ G Y VRN
[EEN

I
o

X x2 1

y—x y?—x% 0
z—x z?—-%* 0
Expand with r to C5
(1 + xyz)
{(-0z-x0z+x)-Zz-x)F—-x%)
y+x}=0
A+xy2)(y—x)Zz—x)(z+x—-y—%x) =0
A+xyz)x—y)y—2)(z—-%x) =0
vXFYyFzo5xyz+1=0

(1 +xyz) =0
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147. (b)

148. (a)

Given, [+ A| # 0

ie, (A + 1) is a non-singular matrix.
O — Null Matrix

I - Unit Matrix

=> A3+1=0+1
> A+13=0+1
=> A+DA2-A+D)=(0+]1)
A+DAZ—A+D=1~0+I1=1])
Operate (A + 1)~ on both sides
{A+DYA+D}AZ—A+])
=A+D1-]
> 1-(A2-A+D=QA+D!
I-A+Dt=@A+D™
> A+D1=(A%2-A+])
or
I+A)1=(1-A+A?
1499. (dz=1+iV3
Let 1 +ivV3 = r(cos 0 + isin 0)
Then, rcos8® =1 ... (i)
rsin® = V3 ... (ii)
Eq. (i) + Eq. (ii), we get
r?(sin?0 + cos?8) =3 +1
(- sin?0 + cos?0 =1)

r=4
r=2
Eq. (i1)) + Eq. (i), we get
tan® = /3
= tan 0 =tang
T
= 0 —g

So,z= (1+iV3) =2 {cosg + isin g},
ThenZ = (1 —iV3) = 2{cos — isin}

=2 {cos (—Tn) + isin (_?T[)}

So, Argz = g
Areg — T
rgz = -3
|Argz| + |Argz| = |E| + |_—T[
3 3

_m,
33
_2m
K

150. (a) w — cube root of unity
iec, wl=1land1+w+w?=0
Then, x+ D+ w)(x—w-—1)
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=X+ 1DE*+ wx— 0x— w? —x— )
= (x+1)(x*—x— (0 + 0?))
=@+ DE—x—(-1)
=t wtot=-1)
=(x+1)E2-x+1)
=x+1DE*+1-x)
= (¢ - 1)
151, (o) (V3+1)7 + (V3 -1i)
Let V3+i=z
z = (V3 +1i) = r(cos 0 + isin )
Then, rcos® =3 .... (i)
rsin@ =1 ..... (i)
Eq. (i) + Eq. (ii), we get
r?(sin®0 + cos?0) =3 +1
= r2 =4
= r=2
Eq. (ii)) + Eq. (i), we get
1 T
= tanf =-—=tan—

73 6

= E)—1T
G
Then,z = (/3 +i) = 2 (cosg I ising)
T T
=>z=(3-i)= 2(cos€—ising)
Then, (V3 +1)7 + (V3 — i)’

{cos — + isin 2}]7

I
+[pfeos] - n

{ 7T[+ 71'[}+ 57
cos— isin 6
{ m 71'[}
cos— — isin—
6 6
(By De-moiver theorem)

. 7T 7T 7T 71
=2 {COS? + isin— 4+ cos— — 1sm—}

6 6 6

7

27 .2 T
=27-2cos—

6
=28. cos(n + 1/6)

=28 —
cos6

__28.5
B 2

—-27-4/3=-128V3
152. ()

(t 0 1t 36)<1 t 26)
an 3311 3 an

1
where, tan? 0 # 3

-1

1
_ (tan 0 — §tan3 9) _ 3(3tan® — tan® 0)

- _ 2
(% — tan? 9) 3(1 — 3tanZ0)
= tan 360
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- tan36 = 3tan® —tan30
SR =\ T T 3tanz 0
= tan(m + 30)
T
=tan3 (§ + 9)
So, the period of the given function is g
153.  (b)
asin? 0 + bcos?0 = ¢
On dividing both sides by cos? 8
atan®0 + b = csec? 0
atan?0 + b = c(1 + tan? 0)
atan?@ +b = c + ctan? 0
b = c + ctan? @ — atan? 0
(c—a)tan?0 = (b —0¢)
b—c c¢c—b
c—a a-c

154. (a) cos(x —y), cos X, cos(x +y) are in HP.
2cos(x—y)cos(x+y)

R

tan? 0 =

Then, cosx = cos(x+y)+cos(x—y)

€0S 2X + cos 2y

COSX =
2cosXx - cosy

2c0s?x + 2cos?y — 2

COSX =
2c0SX - COSY

cos?x-cosy = cos?x + cos’y — 1
cos?x(cosy — 1) = (cos?y — 1)
cos?x(1 — cosy) = (1 — cos?y)
2YY _ gip2
cos X(Zsm 2) = sin“y .
cos?x (ZSin ) (ZSIH% cos }27}),
27

coszx(Zsm —) A 5 cos” 2

2y

2¢ — Z N

COS“ X = (2cos > 1) +1

cosy+ 1 = cos?x

or 1+ cosy = cos?x

155. (a) (/3 —1)sin® + (v/3 + 1)cos 6 = 2

B ling + 2 coso =1 ... ()
Comparing Wlth asin® + bcos 0 = 1.
. V3-1 \3+1
ie,a=——,b=—
V3—1)2 (V3 +1)2
4 4
1
=§\/3+1—2\/§+3+1+2\/§
=—\/_ —2\/_ V2
V3-1 V3+1 1
Dividing on both s1desby\/71nEq i), Weget( \/_)sm9+( \/_)cose=ﬁ
_ VY31
Letsmoc—ﬁ

v§—1)2

Then, cosa = _|1 — (ﬁ
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’ (“4-2V3) 2\/—)

8 — 4+2\/_ 4+2V3
8
\/_+1 (V3 +1)?
8
<\/_+1>
2V2
, . _ 1
So, sma-sm9+cosa-cose—ﬁ
®-a) -
cos(0 —a) =—==rcos—
V2 4
6—0(—2n11+E 6—2n1T+E+oc
B \;4' B ~4
3+1
w cosl1h =
2V2
1e, cosa = cos15° = cos—
12
T
> o0=—
*=12
.. T TT
FromEq.(u),[9—2n1tiz+ﬁ],nez
156. (b)

T
tan"!x+tan"ly+tanlz = B

= tan‘l(x-i_y)+tan‘1z=E
1—xy 2
X +
=
= tan L (X+y) =E
1—xy
x+y)+z(1 —xy) I

(1-xy)—zx+y) s =
ie, (1—xy)—z(x+y)=0
=2 1—xy—zx—yz=0

157. (¢)tanh™lx = alog( ) x| <1 ..(@1)

But tanh™'x = —1 g(1+x) U 1))
From Egs. (i) and (i1), we get
1

a=§

158. (b)
A=a%—(b-c)?
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A=(@+b-c)a—b+c)
A=2s—c—c)(2s—b—-b)(2s=a+b+¢)
A= (+ 25— 2c¢)(2s — 2b)
A=4(s—Db)(s—0)
wA=.s(s—a)(s—b)(s—c)
\/s(s—a)(s—b)(s—c) =4(s—b)(s—0)
\/s(s—a) =4\/(s—b)(s—c)

1 |(s—=Db)(s—0)
4 s(s—a)

A [(s=b)(s—c)
tanE— s(s—a)

LU

U

U

U

= tan—
an15

159. (b)
o a?-b? .
AC—90,m v (1)
_af+b*-c? 90°
cosc = 5ab = coS
a? +b% —c?
= ——— =0
2ab
= a?+b%?—-c?2=0
c? =a% +b?
From Eq. (i), we get
aZ _ bZ aZ - bZ
aZ +b2 (2
a b c

= = =R tant
sinA sinB sinC ( constant )
_ (RsinA)? — (RsinB)? _ sin® A —sin® B

(Rsin C)2 ~ sin290°
(+sin90° = 1)

= (sinA + sin B)(sin A — sin B)
. g AtB A-B A+B
=2-sin——-cos—; cos—
_A-B
sin—
_2.1T A—82 m . A-B
= 2sinZ - cos— cos - sin—
vA+B=mn-C
e _T
“TT2T2
5.9 1 1 A-B A-B
=2:2-—=-— sin * cos

7z vz 2 2

v sin2A = 2sinA - cos A
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- cdu

(A-B)
=sin|2 X
sm[ >
= sin(A — B)
2_RH2
Hence, % = sin(A — B)

160.  (c)




