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Physics

)
A
T

Work done in complete cycle
= Area under closed curve = 2PV
Heat given to the system from A to B = nC, AT

3 3 3
=nERAT=E><VXAPZEXVX(BP—P)=3PV
Similarly, heat given to the system from B to C

= nCpAT
5 5
—n (ER)AT =2 (3P)@V)

5 15
=5 X (3P)- @V =V)=—PV

The heat is released from C to D and D to A.

. Work done by gas
Efficiency (n) = - %X 100
Heat given to gas
2PV

4
- Y %100 = —x 100 = 19.04%
3PV+175PV -

2. (c) For fig. (a)

4—)0‘

m,

(@)

my,g —T=mya; ....~0)
From (i)&(ii), we get
__Mg
my +m,
asmy; =3 kg, m, =4Kkg
_4x10 40
T
For fig. (b)
( m, —my ) 10 /s?
a=\————— =—1m/Ss
(my + my) g
3. @

a;
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(o}
=

fooee

P-1,0

o
s
=2
1

Initially,
myry + myry + mary

(my + my +m3)

Tcom =

1(V3 . 1,
= Tcom = 3 7X1><2 ]:>rcom=ﬁl
Final length,
or, Iy = 1; (1+2AT) [y = 34]
_ 12y/3%x107°
or, Iy = 2(1 +TX50)
or,lp =2(1+4 x50 x+3x107°)
or, [; = 2(142V3x107%)
So, (Feom inal = 2 X 2 x (1+2V3x 107) x 2§
—(1 +2><10—4)A
= \/§ ]

So, Ay = (rcom)final — (Tcominiital
=2%x10"*m = 0.2 mm

4. (b)

|

I

|

18 cm

g=3pC

1

|

1
A 22 _9><109><2><1

T 2mey v 4meg-r 3 x18x 1072
1
=2 X101 N/C

S0, F = qE =3x107 x 7 x 1011 = 10° N

5. (a)As, V="

r

S _Vxr _ 25x103x9x1072
4= = 9x10°

=25x1078C = 0.25uC
6. (a)
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(k is given vertically upward direction)
a=—10m/s?
h=-30m
As,S =ut+:at? = —30 = 5t — > x 10 x 2
>t2—t—6=0
= t = —2s (Not possible)
or, t = 32 s. This is time in which body reaches the ground
In this time, projectile moving in East and North with speeds 3 m/s and 4 m/s. Distances covered in these directions
are;
In east (x-coordinate) = 3 X 3 = 9 m and in North ( y-coordinate) =4 X 3 = 12 m
So, Projectile land at (x,y) = (9 m, 12 m) mark.
So, horizontal range of body on ground is:
Ay (North)

B(9m, 12 m)

Range

» x (East)

A

Range = V92 + 122 =15 m
7. (c) When conducting wire is displaced by (x) dx distance, then work done per unit length is;
dW = F/#£.dx
or. dW = Holilp dx [ F_ 1101112]
’ X i

2 £ 2TX
_ Rolslo _ (olhlz
or, [dW = [ de or, W = (?) loge x
or, W « log, X
8. (b)
——l

10 \ . 1 7

to R,
180 V V., =110V

BN 1, =250 mA

We have, R, = 2t = —2° = 4400

I, - 250%x1073
As current is equally shared by Zener diode and resistance R. So, I; = 250 mA
Then, I =2 % 250 =500 mA [~ I =1, +1;] = 0.5 mA

Vs _ (180-110) _ 70
So, Ry="=—7"—-=

— = 140Q
I 0.5 05

[ when current is maximum V = 180 V]

9. (d) Wehave,y = Px—Qx? ....(>1)

Equation of trajectory is
XZ

y=xtan9—%g

u2cos20

After comparing Egs. (i) and (ii), we get
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= tan 0 ... (iii)
N .
" 2u2cos?0 (V)
We know that
u?sin®® u?sinBsin O

= = X 2 0
2g 2g X 2cos 0 cos

u?sin26 tan6

= H= X
g 4
Rtan 6 H tan®6
= H= > ==
4 R 4
P tan 0 =
= =
= =7 [ tan@=p|

10. (d) Transverse displacement

. [2TX
Yxt) = 0.03sin (T) cos 60Trt.

This is equation of standing wave.
The standard equation of standing wave is
y = asin kxcos wt

Here, w = 60w,k = 21w/3

So, v_6°—"><3_90

SO\[ 90
= T=90?u=>T=902%x10=81N
11. (¢)

NOAONNNNNNAN

P=F.V = mgvcos 150°

=50 X 9.8 X 2cos 150° = —490+/3

P = 490+/3 watt

12. (¢)
24 !
: gl =
S:(—x——)d (24 -x) 2
Vv

The given condition will be satisfied only if one source (S;) placed on one side such that u < f (i.e. it lies under the
focus. The other source (S,) is placed on the other side of the lens such that u > f (i.e. it lies beyond the focus).
If S; is the object for the lens, then

11 1 .
jj = —_y - e (l)
If 52 is the ob]ect for the lens, then

1

f ty —(24-x%)
Adding (i) & (i1), we get
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1 N 1 2 2
x (24-x) f 7
= x?—-24x+108=0=>x =18 cmand x = 6 cm
So, the correct answer will be 6 cm .
13. (b) (A) It is more difficult to push a magnet into a coil with large turns because of opposition caused by induced

current.

(B) The emf induced in a coil always opposes the motion of a magnet when it is moved towards the coil. It was
experimentally verified by denz law.
So both A and R are true. R is correct explanation of A.

.

Kp
2Kqa(Ty = Tp) _ Koa(Ty = Ty)

X X
[, -1
Clelp T Ledy
2(Ty—To) =To — T
= 2T, —3Tg+ T, =0 ...... )
According to the question,
T, —T, =24°C
Now, from Eq. (i),  ....... (i1)

2T, — 3Ty + Ty, — 24 =0
= 3T1—3T0=24‘$T1—T0:8°C
15. (b)
—r(a_
r_R(l2 )

This is value of internal resistance here.

L
Ar AR A(g)
—x 100 = — x 100 + x 100
r R 1y
2
= 4402 =42%
16. (a)

1 2 %X K-E.
As,K.E.= —mv? >V= [——
2 m

\/2><4x16><10—19 \/ 2 X4
= V= =

32 x 10721 2% 1072

= V=20m/s
Time to travel a distance of 3.6 km 1is

(= D 3.6x1000 3.6 1000
TVvT T 20 T 2060
= 3 min = 3 half-time
In three half life times, the number of particles decayed

min
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~s g Mo
7

% req. = Ni N, % 100 = 87.5%

=N,

0
17. (b) After modulation, recovery of signal is done by demodulating it.
18. (a) At the position when the gravitational field is zero.

(Distance x is measured from 4 m mass)
G(4m) G(OOm)

x2  (r—x)2
4 X \2 2 X
—_ = = — =
9 (r—x) 3 r—x
2r
2r—2x=3x:>2r=5X:>x=§

. . . 2r 2 3r
The point P is at a distance = from mass 4 m and (r - r) =< from mass m.

_ G@m) GOm) -5Gmr4 9

__(Zr)_ 3r [E+§]
5 5

_ —5Gm

Gm
=—[2+3] =-25—
r r
19. (¢)

R,

v

Charge on cap = 1mC
Q 1x1073% 1000
Vcapacitor = C = 5% 10-6 = 5
So, current through Rg
%4 _ 200

I=—="_=20A
R~ 10

Hence, we have following current distribution.

=200V

1000

25A 0% §ﬁ\ C 25A
A 300 R,
R

SA Nz, 5002

W L A—
R,

In loop BCDB,
—15R; +10X5+5R, =0 ... )
In loop ABCDA,
—200—15R; +50+250=0
100

15R; = 100 = Ry = —=0
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From Eq. (i), we get
5R, = 50 = R, = 100
and from loop ADCA,
—250—-50+4+310—25R; =0
10
25R; =10 = Ry = -0

10
RiXR, _ 52X10 15 3

SO, R, —@252520.6
20. (a)
Eo
By = - [+ c=3x10%m/s]

:W=20X10_8=2X10_7T

21. (a) The total time after the two cars which meet
Total distance

" Relative velocity of car w.r.t each other

T= 36 =>T—36—04h
" 54436 90

In this duration, the distance travel by bird
=36x%x04=144km = 14400 m

22. (d) According to question, the translation KE of a molecule of gas = %kt

According to the question,
3 3
> t=eV=> > t Oe

20e  20x1.6x107"
3Kg 3% 1.38x10°23

=773x 103K
23. (b) For closed organ pipe, Ist overtone = 3rd harmonic

= T=

3xv 3
3w

f=f2=3f1= 4L —E p1

For open organ pipe, Ist overtone = 2 nd harmonics

2v. v 1
fef,=2f, = v = L= —x |1P
IR TARR TR P

As B is same. So pressure (aff ) is also same for both gas For same sound frequency

3 1
R AN
4L |p1 L P2
4L
L'=—x P1
3 P2

24. (d) V = KT? = dV = 2KTdT
So. W= [ PdV =R[ —dV

T 60
=RJ —2KT=2RJ dT = 120R
0

KT2
25. (¢)
I2R = 240 W, = 4A
240
R =~ =150

As,V=1Z =1 /Xf+R2 > 1= /Xf+R2
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V2

_vyv2 2
or X2 =291 _ Ho5 — 400
4X4
X, =20 = Lw
L 20 20 1
" 2nf 2mx50 5w
26. (d)
(C]
1 ' AE=10 ¥
m
L /
(5]
)
We have,

,  2hmgE , 2x2x1072x107°x10°
T msinzase T 2x103 x 1/2
=>u?=004=>u=02m/s
27. (a) The de-Broglie wavelength of electron

h
Ae =
+/2mK,
K. = Kinetic energy of electron
2

hZ
= 5K, =—5——
¢ 2mgK, ¢ A2-2m,
De-Broglie wavelength of photon is A,,.

Kinetic energy of photon
Ko = hy = hc
p—=hnv= Ap
Ke h?/A% - 2m,
Kp  hc/Ap
As,de =4y

Th Ke h
e Kp cAe X 2m,

_ 6.66 x 1034 1
T3x108x12x10"19%x2%x9.1x1031 " 100
Ke:Kp::1:100

28. D) E=V +Ir

40

AL
ey

2

V=16V

Given,V = 1.6 V;R = 40Q
I —1'6—04A
1= 4

E=16+04r ... o)
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When a resistance of 4() is connected in parallel the resultant resistance

L2 roag
_— = = —_= - =
R 4 4 4

40

AAAA
LA L L

AR
wyy

40
—\—e

T E
<+ >
V=133V

133
12 = T =0.66 A
So,E=1.334+0.66r ....... (i1)
From Egs. (i) and (ii), we get

1.6 + 0.4r = 1.33 + 0.66r

0.27
0.26
Substituting of r in Eq. (i), we get
E=16+04%x1=2V
29. (d)

>r=

a

1
As Beonre = Fo-
So, Magnetic field at O,
Ho [n111 nzlz]
Byp=—|———
21ln 0

n]_:nz:ZO

o Mo xZO[ 0.4 0.6
0= 4 T 30x 102 60 x 10-2
Moo [0.8 - —0.6] 10

) 60x10-2| _ 3 Mo

30. (b) Length of pendulum = L
Time period of simple pendulum

T, =21 |-
=21 |—
! g

Length of rod = L
Time period of rod;

’ZL 1
T, =2m |[—|~T=2 d =4£/2
D T 39 T — and 7, /

T,  2mfL/g |3

T, 2rn./2L/3g 2

31. (c)




Jrrmr—

% ANDHRA PRADESH EAPCET PYQs
Andhra Pradesh EAPCET 2017 9% -

| |
| I

e
_Q_4><10‘6_2
veTcT2x10e
Now, V. = V (across 2() resistor)
I—V—z—lA
=z=5=

Now, using the relation, V.= E — Ir
So,E=V+Ir=2+1%x05=25V
32. (a)There are four rods each of mass m = 400 g = 0.4 kg and each having a length of £ = 30 cm = 0.3 m So, we

can calculate moment of inertia as follows

M.I system = (Mlofl) X2+ (MIofIl) X 2

m]? ml?
=—X2+2[—+ mh?

3 12
= Zmi 42 mlz+3 12
—3M 12 4™
7 7
= §ml2 =3 0.4 X 0.3 x 0.3 = 0.084 kg — m?
33. (¢)
—>
m——>T
F YR - /Smoo!h
For'm 'mass f = ma - .. (1)
For'M'mass F— f =ma ....... (i1)
From (i) & (i), we get
mF
a= and f =
m+M m+M

Distances moved in time t(s)

L)
2% T2\M+m
Work done by friction = f X s
(mF) 1 Ft? mF?t?
= X — =

M+m/ 2M+m) 2(M+m)?
34. (a)
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w3
u

1

Given, u = 4 ms~

gsin 0 10 xsin30 5 25 5
a= = :—:—m/s
l+— 142 L7
mR? 5 5

AsvZ = u? + 2aS
w? 4% 16x7 112

= BI=52 =725 "5 = 50

= 2.24
2a m
7

2 X

35. (d)

2im

Volume flow rate, Ry,
R, = area X velocity

Ry, =x% X /2xgX2..squarehole ... (i)

Ry, = ? x 42 x /2 X g X 6 triangle hole
Equating (i)&(ii) and solving, we get

x =2V3 = x = 3.46 cm
36. (a)r; =55x10"" m
v, =4 %x10°m/s

As 1, o n?
So,r, =5.5x 1071 x 22 =22.0x 10" m/s
1
As v, x -
6
So, v, = 2% = 2 x 106 m/s

The time period of revolution
_2mr,  2x3.14x22.0X 10711
v, 2 x 106
=6.908x 10716 s
37. (a) Given,
d=05x10""mandy =3 x 1073 mm
A=500x10""m
D=120cm=120%X10"2m
_AxD
Y=
_v
D
3x1073x05x107% 5 10-6
= = —X
1.2 4
_2mx1.25%x107°

500 x 10~°

Ax

X

=57

38. (¢) Now,
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T'=T+3g=>T=4g
So, T' =7g
B_T 7
So, Fg T 4
We know that,
F/A FL

— = AL=—
AL ST Ay
=) O E)
ALg  \Fg/\Lg/ \Ag/ \Yg

7@ (5) ()
=—X —|x(-=
4 @) b C
Als _ 7 Alp _ the
or, ALg  4bc or, ALg ~ 7a
39. (a) Hereg s =g—a
So, m(g—a) =150 N
60(10 —a) = 150
a=75m/s?
40. (b) » We need high retentivity for permanent magnet so that it does not loses its magnetic property even if the

external magnetic field is removed.

Y =

— Dimagnetic substance is feebly induced in the direction opposite of magnetic field. So it has negative

susceptibility.
High : Permanent
@ retentivity (1) nagnil
i To decrease
(b) ng.h. ) (ii) | eddy current
resistivity :
0sses
Low . Telephone
© coercivity (i) diaphragm
Negative , '
@ susceptibility (iv) | Dimagnet

Chemistry
41. (d) Required relation
H3PO,(aq) = 3H*(aq) + PO (aq)
[H*]*[PO37]
[H3PO,4]
For reaction (i)
H*]% . [H,POZ
K, =" 1(;«1)}{02 deg (i)
3 4(aq)
For reaction (ii)
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[H*)(aq)[HPOZ™]
2= [HZPOZ](aq)
For reaction (iii)
_ [H+](aq)[POZ_](aq)
3 = W ........ (111)
On multiplying (i), (ii) and (iii)
K =K, XK, X K;4
42. (¢) Molecular orbital configuration for
(i) B2(10) = 01s?,06*1s?,02s?,6*2s%, Ipy, ~ Tipy,

(aq) (11)

Two unpaired electrons, paramagnetic.

(i1) Np(14)

= 01s?,0"1s%,02s%,0" 25, mip; ~ Tp3, 62p3
No unpaired electrons, diamagnetic.

(iii) 0,(16)

= 01s?,0%1s%,02s%,0*2s2,62p?, m2p2 ~ m2

T 2py, 2Py,
Two unpaired electrons, paramagnetic
(iv) Cz (12)
= ol1s%,0%1s%,02s%, 0 * 25%,M2p% ~ M2p;
No unpaired electron, diamagnetic.
43. (¢) 2M(s) + 2H,0 — 2MOH + H,( g)
(Where M = Alkali Metal)
44. (d) Bimolecular nucleophilic substitution (Sy ) reaction
involves reaction between reactant and nucleophile simultaneously without the formation of carbocation. Less
hindered species are more reactive towards Sy 2 reaction. As CH3X is least hindered alkyl halide, it will show
more fast reaction towards Sy 2 reaction.
45. (d) (a) Ni in [Ni(Cl)4]?~ exist as Ni?* ion.
Cl is a weak field ligand (high spin). It will not cause pairing of electrons.
Hence, configuration of [Ni(Cl),4]?" is

(34) (4s) (4p)
] ] (111
[Ni(CD,]*~ = ¥

Tetrahedral with two unpaired electrons (i.e., paramagnetic) and has sp> hybridisation.
(b) In [Co(C,04)3]37,(C,0,)3™ is a bidentate ligand thus, give octahedral structure.
(c) In [Ni(CN),4]?~, Ni exist as Ni?* ion.
CNTis a strong field ligand (low spin), causes pairing of electrons of 3d orbital.

- (a) (4s) _ (4p)
(TR [ Eol-]

[Ni(CN), ]2 = d
Hence, the structure of [Ni(CN),]? is square planar and it is diamagnetic.

(d) In [NI(CO)4] Ni has zero oxidation state. i.e.,
(45) (4p)

|1lllll1l|1lu (1]

CO is a strong field ligand causes rearrangement and pairing of electrons of 3d and 4s orbital.
(3d) (4s) _ (4p)

Ni(coy,] = LLitLetil] o 9

Structure of Ni(CO), is tetrahedral with sp® hybridisation and it is diamagnetic.
46. (a)
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(1) Since H,O0 is highly polar in nature and aniline is highly reactive towards electrophilic substitution.
Thus, Br, in H,0 gives: 2,4,6 tribromo aniline as main product i.e.

NH, NH,
- T{r\ﬁ/ Br
|/-\|
. i
@ __B—&,E_) IE Xy
NH,

'NH - COCH,

Br,
+(CH,CO).0 Ecoon

(i)
and as a result only mono-substituted bromine at p-position is the major product i.e.,
NH.COCH,

Br
47. (d) Chloro -fluoro carbons ( CFCs ) such as CF,Cl,, CFCl;, hydrofluoro carbons ( HFCs ) are responsible for

ozone layer depletion or ozone holes.
hv .,
CF,Cl, - Cl + € F,Cl
.3
Cl +§OZ — Cl0 + 0,

Cl0+0 — Cl+ 0,
48. (d) In ionic polymerisation ions/ion pairs have ends with ionic center (CgH5C0),0, is a covalent compound and
will not give any ionic center for chain initiation, thus can not be used as an initiator in ionic polymerisation.
49. (a) Elimination of 2-bromopentane follow Saytzeff's rule and give pent-2-ene as major product. Some pent-1lene
also form according to Hofmann rule:
CH, — CH, — CH, —"<|:H —CH,

‘Br

CH,—CH,—CH=CH—CH,
{Major)
Dehydrobromination / Saytzefl's

8

CH,—CH,—CH,—CH=CH,
(Minor)
Hoffman product

50. (d)
573 K
Xe4+3F, > XeF,
60—70 bar
(1:20)

51. (d) m = iCRT.
(a) m for 5.0 M urea is
m=1x5x0.0821x 340 K
m = 139.57 atm

(b) t for 1.5M,B; type is (i = 4)

m=4.1x15x0.0821 x 300K

m=151.47 atm

(c) m for 3.0MAB type is (i = 1.6)
m=16x3x0.0821 x 300K
™ =118.22 atm
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(d) t for 2.5MABB, type is (i = 2.5)
m=25x%x25x%0.0821x330K

T = 169.33 atm
Hence AB, highest osmotic pressure at 57°C shows.

52. (d)
(1) 2Al(s) + 6HCI(aq) — 2AICl3(aq) + 3H,
(i1) 2Al(s) + 2NaOH(aq) + 6H,0 —
2Na[Al(OH),] + 3H,
Sodium tetrahydroxo
aluminate (I1I)
(iii)) NaBH, + I, — B,Hg + 2Nal + H,
53. (b) Given,
Wg ( mass of ethylene glycol ) =31 g
W, (mass of water ) = 600 g
K¢( for water ) = 1.86 K kg mol™?!
and Mg( for C,Hg0,) = 62
_ Wg 1000
s ATy = K¢ - My X A
1.86 x 31 x 1000
62 x 600

" ATf =

=1.55K
54. (a) Let, number of moles of SO, = x moles of SO; = 2x

250,(8) + 0,(g) = 2503(g)
At equilibrium,

[S03]°
Ke =t
[SO,]?[0,]
il
10
100 = —=——
ol [75]
101 110
100 = %0 & =04
"o, 027 100
Hence, number of moles of oxygen = 0.4
55. (d)

ForHet:Z=2,n=2
2

Z
E,=-2.18x 10718 2 ]

4
n=—2.18x 10718 x 7

=-218x10718]
2

n 4
rp, =52.9 X - pm = 52.9 x 5= 105.8pm
56. (b)
(a) 2MnOj + 101~ + 16H* — 2Mn?* + 51, + 8H,0
(b) 2MnO; + I~ + H,0 — 2MnO, + 103 + 20H™ Y x
Hence, (X) and (Y) are respectively I, and 103.

57. (b) Natand Mg?* are isoelectrionic species having 10e™ each. But Mg?* has 12 protons while Na*has 11

protons. Hence effective nuclear charge is greater in case of Mg2*
1

effective nuclear charge

ionic radius <
58. (d)
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Cl Cl
Cl1,CO )
AICK (anhy.)
Acylation
0—C—CH,
Cl
Zn-Hg
Conc. HCI
Clemmensen
reduction
CH,—CHj
59. (b)
O

I (i) CHy~CH,~CH,~MgBr (X)

50 C ~ )H0
H

W "
1 .
' : /DH
+ CH,—CH,-CH,—CH,—0OH + Mg
;—CH,-CH,~CH; PME g
CHCOCH, DL SalsMahr
(ii) H,0
2 OH
CHy~CH,~C(CH,),-OH + Mg
ii Br
(1)
60. (a) Bithionol is added to soap generally to impart antiseptic properties.
q OH OF Cl
S
Cl Cl

Structure of Bithionol
61. (b) Energy of EM wave used
hc 6.6 x1073* x 3 x 108
A 300 x 10~°
E=0.066%x 10" =6.6 x 10719
Metals surface which have work function less than or equal to 6.6 X 10719 ] will eject electrons on radiation with light
of 300 nm .
Work function of Ag = 4.3eV X 1.6022 x 1071 = 6.89 x 10719
Mg = 3.7eV X 1.6022 X 1071° =593 x 10719]
K =2.25eV x 1.6022 x 10719 = 3.60 x 107 ]

Na = 2.30eV X 1.6022 x 10719 =3.68 x 10719 ]
Only Mg, K and Na have their work function less than 6.6 X 1071 ] hence, they will eject the electrons.
62. (d) (i) NO, group increases the acidic nature due to -1 effect.

(i) OCH; and CHj are electron donating groups (i.e., +I effect), thus decreases the acidic nature, but OCH; will
decrease acidic nature more than of CH; group Hence, correct order is

m<Iiv<Ii<I
63. (b) Colloidal solution of gold show different colours (like red, purple, blue and golden) due to difference in size

gold particles in colloidal solution.
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64. (a) Formal charge = No. of valency electron in central atom —[No. of lone pair + % No. of bond pair of electron]
3) 5
@0 .1
HON - § -

F.CforOlabelledas1 =6—-[6+1] = -1
F.Cfor O labelledas2 =6—[4+2] =0
F.C for O labelledas 3 =6 — [2 + 3] = +1

65. (d) (i)
CH, O
Il |
H,N~-CH,-C-OH+H —N—(lZ—C|—OH
H H
Glycine Alanine

—

| |
— HZN—CHZ-C—T—C—C—OH

H H
—_—
Pepide bond

o

|
Hence- © of peptide bond belongs to glycine

%

(ii) glycylamine is: ©
(ii1) Phosphate group - pentose sugar - Nitrogenous base unit is known as nucleotide.
66. (d) Given AH¢ for CH;0H = —239 k] mol ™!

AH¢ of H.CHO = —116 k] mol !

AH¢ of H,0 = —286 k] mol ™!

Required relation:

2CH30H + 0, — 2HCHO + 2H,0

ArH = Z"(AfHProduct) - Z"(AI’HReactant)

—326
= (—-116 + (—286)) — (=293 +0) = —
= —163 k] mol™?!

67. (b)
2CuFeS + 0, — Cu, S+ 2FeS + S0,( g)
Copper pyrites —
[ore] Matte
68. (b)
Given
T =274+273 =300K
V =10L
W =W;(He) + W,(Ne) =4g ....(0)

Molar mass (He)=4
Molar mass (Ne) = 20
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P =1.23 atm
R =0.082Latm K™ mol™?

(i) PV = (n, +mp)RT = 52 +
[Wl . Wz] 123X 10
4 20

%] RT

~0.082x300
25W; + 5W, =50
5w+ W, =10 N 1))
On solving equation (ii) with the help of eq. (i)
SWi+4-w,=10=>W; =15
W, =2.5
Mass % of neon = =62.5%

69. (¢) S + 2H,S0, (conc.) — 3502 + 2H20
X y

As SO, has one lone pair of electrons on central atom i.e., sulphur.

Y

O/S\\‘O
(X)
And H, 0 has two lone pair of electrons on the central atom i.e., oxygen.
G0

- & g
H H

(Y)

70. (d) (i) Electromeric effect is a temporary effect, it takes place only in the presence of reagent.

2.5X100

(i1) Hyper-conjugation is a permanent effect which allows delocalised sigma electrons to adjacent empty r or p-
orbital.

71. (d) Carbon monoxide is estimated using I, O as per the following reaction:

[,05 + 5C0 — I, + 5CO,

violet
72. (¢) [SiF¢]?™ is known to exist but due to large size of chlorine (Cl) atom, [SiClg]%™ ions is not known.

73. (b) Cimetidine is used to prevent the interaction of histamine with the receptors present in the stomach wall, the
structure of cimetidine is as follows:
—CN

N
N CH; I
i SWI'% NHCH,

|

S

74. (d) For a compound to be aromatic

(1) The ring system must contain ( 4n + 2)m electrons.

(i1) The ring system must be planar.
75. (¢) In X0,,X:0::50: 50
Mass of oxygen=2x16 =32g
Hence, massof X =32 g
In XO,, X: 0::40: 60
Mass of X, in this case also remains = 32 g
40% =32¢g
60% E¥><60=48g

40

Mass of X, in this case also remains = 32 g
40%=32g¢g
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60% 32 60 = 48
=—X60=

°= 40 8
Mass of oxygen =48 g

= = —=
"= 716

Formula of oxide = X053

76. (d) Given,

Body centered cubic (bcc) Z = 2

Edge length (a) = 400pm = 400 x 1071% cm
M (Atomic mass) = 24 g mol~?

Density (d) = ol

a3><NA
e 2 %24
"~ (400 x 10719)3 x 6.022 x 1023
d=125gcm™3

77. (b) For t = 90 min (from 10 a.m. to 11:30 a.m.)

As 20% was already completed -~ a = 80
(a—x) =(100—-80) =20

2303 a
k= log
t ada—X
L _ 2303 80
~ 90 520
L2303 230306020
o0 °8FT 90
k = 0.015 min
0.693
ti2 = T
0.693

2ty = 00" 46.2 = 45 min
78. (¢) When sodium acetate is electrolysed in aqueous medium, it react as follows
2CH3COONa + 2H,0 — 2CO0, + 2C,Hg + 2H,
At anode (Y): C,Hg + CO,
At cathode (X): H,
79. (¢) Given,
Normality of KMnO,(N;) = 1N
Volume of KMnO,4(V;) = 500 mL
Normality of H,0,(N;) = —\:I:ZZ.S:;:?; LI %
NOW, N1V1(KMnO4) = N2V2(H202)

1x500=357%xV,

500
Vy, = —= =140 mL

3.57
80. (b) When same amount of electricity is passed through AgNO3; and CuSO, aqueous solution. Then 1 mole of

Ag*will deposit and half mole of Cu?* will deposit.
The relations between Ag*and Cu?* ion is as follows
1 mol of Ag* = % mol of Cu?*

xmolofAgt _ 1mol
y mol of Cu?2+ ~ 1/2 mol

Thus for,

X =2y
Mathematics
81. (b) We have, bcos® =c—a = cos0 =

c-a
b
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Vb? — (c —a)? b

and tan 0 =

b o —(c—ay
B G

sin@ =

Now, (c — a)tan 0 = /b? — (c — a)?
=b2—c%2—a?+2ac= J—(c? +a% —b2) + 2ac
= +/2ac — 2accos B [Using cosine rule]
=v2acV1 — cosB

[Using cosine rule]

B B
= +/2v/ac |2sin? 5= Zx/ﬁsinz

82. (d) For a distribution of random variable X,
a=PX®<3)=P(X6=1)+P(X6=2)=A+21=3A
and B =P(X® > 2) =P(X® =3) + P(X® = 4)

=3A+41=7A
ap=3:7
83. (¢) Given function
x —1, forx <1
2—x%, forl<x<3

f) = x—10, for3<x<5

2x, forx =5

So, f(x) will be continuous in the intervals (—oo, 1), (1,3), (3,5) and (5, )

Now, let us check the continuity at x = 1,3 and 5

Here,

() Atx =1,

lim f(x)=1—1=0and lim f(x)=2-1=1

x—-1" x—1t

therefore F is not continuous at x = 1.

(ii) At x = 3,
1ir§1_f(x) =2—-9=—-7and
X—

f(3)= =7 and lim f(x) =310 = =7

therefore f is continuous at x = 3

(ii1) At x = 5,lim,_,5- f(x) =5 — 10 = =5 and,
1ir£1+f(x) =2x5=10

X—

therefore f is not continuous at x = 5

Hence, points of discontinuity of f are {1,5}

84. (a) We have, equations of pair of straight lines
x2—16pxy—y?=0 ... (i)

andx? —16gxy —y2 =0 ....... (ii)

Now, equations of bisectors of these -line are
—8px? — 2xy + 8py? =0

ie 4px? +xy—4py’=0 ... (iii)
and —8qx? — 2xy + 8qy? = 0
ie 4qx?+xy—4qy?=0 ... (iv)

According to the given condition in the data, Egs. (i)
and (iv), and Egs. (i) and (iii) must be coincident. So,
1 -16p -1
4 1  —4q
1=—64 _
= — = = —
Pq=Ppaq="7

85. (d) Normal of the plane P; determined by the vectors j — k and 3j — 2k,
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a

R . ij k
n=[0-Kx@-20]=0 1 -1|=
0 3 -2
Normal of the plane P, determined by the vectors 21 + 3jand 1 — 3§,= n, = [(21 + 3j) X (1 — 3j)]
i j k .
=2 3 0|=10)—-j0) +k(-6-3) =~
1 -3 0
Since, a is parallel to the line of intersection of planes P; and P,.
i j§ k
a=t(mxn)=x+11 0 o0|=19
0 0 -9

Now, angle 6 between 9 and 1+ j + kis

0=+ (55) = #(5) =0 =o' ()
cosf = +t|(—|=>0=cos T (+t—
9v3 V3 V3
86. (a) Given, set S = {1,2,...... 10}
Here, three numbers are drawn at random from the given - set. So, total possible outcomes, n = 9C; = 120

Let A be the event that minimum of chosen number is 3 .
n(A) = {435'6;7;8;9;10} = TCZ =21

B be the event that maximum at chosen number is 7 .

n(B) = {1,2,3,4,5,6} = °C, =15

So,n(ANB) ={4,56}= 3C; =3

Hence, required probability
n(A)+n(B)—n(AnB) 21+15-3 11

n .. 120 40
87. (a) Lety = log {ex (g)z}

= loge® +1 ( _2) = xloge + 1 (x—Z)
oge* + log ) *loge 4 G
. 3l (x - 2)
RATY
Now, differentiating w.r.t. x, we get
dy 3d (x - 2)
0g

—=1+-—1lo
dx +4dx x4+ 2

4[x+2 {(x+2)(-xl;2(;cz—2)-1}]

—1+ X——=1+
4" x2-14 x2—4
Atx = 3,

dy 3 8
()43
dx/ x=3 5 5

-1
88. (d) Given, y = St

1+x2
1+ x2y = sinh™1x
On differentiating w.r.t. x, we get

1 1
1+x%y, +y————=-2x =
N y2 1 + x2 V1 +x2

A1+x)y; +xy=1

Again, on differentiating w.r.t. x, we get
1+xVy, +y,-2x+xy; +y=0
1+x¥)y,+3xy; +y=0

89. (¢) Given curves are

y=Xx




‘ I_(GRH Andhra Pradesh EAPCET 2017

Jrrmr—

% ANDHRA PRADESH EAPCET PYQs
r——

andy = |x| = {)ix

y=R

I\"‘L
On solving Egs. (i) and (ii), we getx = 0,x = 1
Thus, coordinates of point B are (1,1)
Total area = 2 (Area of region OABO)

1 x2  x3 1 1
=2 —x)dx =2 |——-— =2[___
J;)(x x%)dx [2 3] 573
0
1 1

=2x€=§ sq unit

90. (¢) Let, I = |

Put x? = y. Then,

_ 5y+3 9
=/ %’9_@;2) dxA ..].3...(1)
* Y(y-2) = ; + yTZ ....... (11)
5y+3=(y—-2)A+yB
S5y+3=y(A+B)—-2A
On comparing the coefficients, we get
A+B=5and 3 =—-2A

A=_73andB=E

2
Thus

5x%+3
x2(x2-2)

Now

5y+3 _ 5x*+3 31 , 13 1
Py(y-2) x2(x%2-2)  2x%2 2 x2-2
3 0dx , 13 dx

Now, | =—=) =+ —
> 27 x2 27 x2-2

_ 3( 1)_}_13>< 1 1
T2 T2 im0k
3 /13 X —2

=—+ 0 +C
2 442 8 X+ V2
91. (a) Given that,

x—1/2

+C
x+\/§

1—x
1+x

X
1++V1—x2

Let x = cos 20

y = tan_l{ } + sin{ 2tan™!
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_t _1{ cos 26 }+ o P 1 —cos 26

YT U vemeze )T [T+ cosze
Lyt _1{ cos 20 }+ . Py 2sin% 0
Y=8N Ty sinze) TN 2cos? 0

_ _,(cos*6 —sin*6
—y=tan {(cos 0 + sin 6)2}
+ sin{2tan™!(tan 6)}
=>y=tan"! {M} + sin 260
cos0 +sinB
=>y=tan"! {ﬂ} + sin 20
1+tan®

g
=>y=tan! <tan (Z — 6)) + sin 20

T
:>y:Z—9+\/1—c05226

dy 1 1
2 Ty 2%
=
Now, on differentiating w.r.t. x, we get
dy 1 1 1 1-—2x
+ (—2%) = ——
dx 2 VT—x2 2VI-x2 2V1 —x2
92. (b) Let DR's of normal to the plane is (a, b, c). Then, equation plane passing through (4,4,0)
(r—a).n=0

ax—4)+b(y—4)+c(z) =0
Since this plane is L to the given planes, So, we get
2a+b+2c=0 and 3a+3b+2c=0
By using cross-multiplication method,
a —b c a b c
= = - — = =
2—-6 4-6 6-3 -4 2 3
So, the required equation of plane
—4(x—4)+2(y—4)+3(@2)=0
—4x+16+2y—8+3z2=0
4x—2y—3z=28
93. (c) We have,
Fk+2k+3k+~n+nj

lim

o nk+1
oAk 2zk 3k n— 1)K
= lim — (—) +(—) +(—> +---.+( ) +1
n-o n [\n n n n
1n—1 r k 1 1 Xk+1 1
= lim — (—) +lim—=f XkdX+0=[ ]
n—»oonr=0 n n-o n 0 k+1 0

o 1k 2k 3Kk o K 1

o, [ nk+1 ] “k+1

94. (a) As we know, coefficient of X" in the binomial expansion of (1 + x)" is given by "
So, coefficient of x° in the binomial expansion of
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A+ + 1 +x)%2+ . +(1+x)30

= 21C5+ 22C5+"'+ 30C5

— (21C6+ 21C5+ 22C5+"'+ 30C5)— 21C6

— (22C6+ 22C5+"'+ 30C5)— 21C6

["Cr+ "Croy = n+1cr]

— (23C6+ 23C6+“'+ 30C5)— 21C6
Similarly solving we get,

— (30C6 + 30C5) _ 21C6 — 31C6 _ 21C6

95. (a) Here, function is defined for f: A - R
3x—1 for x>3
fx)=1x*+1 for —-3<x<3
2x—3 for x <=3
and A = {—4,-2,—-1,0,3,5}

f(—4)=2(—4)-3=-11
(-2)=(-2)+1=4+1=5
f(-D)=(C-1D*+1=1+1=2
f(0)=02+1=1andf(3) =32+1=10
f5)=3(5)-1=14
Hence, range of fis {—11,5,2,1,10,14}.
96. (a) The triangle formed by the lines ¥ = v/3x,y = —/3x and y = 3 is shown in the figure.

Y y =3
Y \D P
C(3,3) ™., L B(f3,3)
X< 4/1 0,0 -5
£ Ay =_fx
v

We can observe that the triangle ABC is an isosceles triangle. Therefore, the incentre lie on the median to the base.
Since D is mid-point of BC. So, OD is median to the base BC. Thus, incentre of A ABC lie on Y-axis.
97. (b) Here, the differential equation

dy
_ L _y =
(x—4y )dx y=0,(y>0)

dy dx x-—4y3
=>xX—-4y)—=y=>—=
(x y)dX Y2 v
dx x ) dx x 42
> — = - — y = — = —
dy vy dy y d
P=--,Q=—4y*

Integrating factor,

1
LF. = ef Pdy _— ef _de = g-logy — glogy-1 :1

y
Now, the solution is given by
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x-(l.F.):f (LF.)-Qdy +C

X 1
—=f —x(—4y2)dy+C=f —4ydy + C
y y
2
X y
—=—4—+C=>x=-2y3+C
v 2 X y y
x+2y3 = Cy

98. (d) Let centre of the circle be c(x,y).

A, 7 B(2,3)

Here, CA and CB both represents the radius of the circle.
So, it will be equal.
Then, CA = CB = CA? = CB?
> G-+ T7-y*=2-0*+B-y?
= 25+ x% — 10x + 49 + y* — 14y
=4+x2—-4x+9+y?—6y
= 6x +8y =61
This equation is satisfied by the coordinates given in option (d).
99. (d) Let A, B, C be the vertices of the triangle given as,
A(1,2,3),B(3,—1,5),C(4,0,—-3)

A4(1,2,3)

B(3,-1,5) C(40.3)
Now, let O(x,y, z) be the circumcentre of A ABC.
OA=0B=0C

OA = OB = 0A? = OB?
= x—1)2+(y—2)2+(z—3)2
=x—=3)2+({y+ 1%+ (z—5)*
= x2—2x+1+y*—4y+4+22—62+9
=x>—6x+9+4+y?+2y+1+2z%>—-10z+ 25
= 4x—6y+4z—21=0 .....(0)

Similarly, OB = OC

> (x—3)P+F+1*+(z—-5)*
=x—4)2+(y—0)2%+ (z+3)?

= x?—6x+9+y?+2y+1+2z2—-10z+25
=x?—-8x+16+y?+z>+62+9

> x+y—-8z+5=0 1))

Similarly, OA = OC
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x—1)2%+({y—-2)2+(z-3)2
=(x—4)?+ (y—0)2+ (z+ 3)?
x2—2x+1+y?—4y+4+22-62+9
=x>—-8x+16+y*>+z>+62+9
=2>6x—4y—-12z-11=0  ...... (iii)
On solving Egs. (i), (ii) and (iii), we get
x=;y=—%;z=1
Circumcentre of A ABC is G, _71, 1)
100. (a) Here, W = White, B = Black. Given that bag P contains 5W marbles and 3B marbles. 4 marbles are
drawn from the bag P and A black marble is drawn from bag Q.
Let Event E;: 1 W and 3 B marbles are transferred
Event E,: 2 W and 2 B marbles are transferred
Event E3: 3 W and 1 B marbles are transferred

Event E4:4 W and 0 B marbles are transferred and Event A : a black marble is drawn from bag Q.
5Cyx 3¢5 5

Then, P(El) = 8—(:4 = 8_(:4
5C, x 3C,C 30
2 244
P(EZ) = 8C4 = 8C4
SC;x 3¢, 30
P(E3) = 8C4 = 8C4
5 3
Cy X °Cy 5
P(E4) = 8C4_ = 8(:4

3 2
P(A/Ey) = 7, P(A/E,) =

1
P(A/Es) = 7, P(A/E,) = 0
By using Bayes' theorem,

~ P(E,) - P(A/E,)
P(E,/A) = (P(E;) - P(A/E;) + P(E,) - P(A/E,)

+P(E3)P(A/E3) + P(Ey) - P(A/E,)

> 3
_ 8Cy 4
5 3 30 2 30 1
8C4.Z+ 8C4XZ+ 8C4XZ+O
15 15 1

T15+60+30 105 7
101. (a) We have,

1
sech™(—] + cosech™1(-1)
V2

1+1-1/2 1-v1+1
= log, B E— + log,

-

-1
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(\/?+ 1\y
= log, \/15 +log. (V2 —1)

V2

=loge(V2 + 1) + loge(v2 — 1)
= loge[(\/i + 1)(\5 - 1)] [logm + logn = log(m X n)]
=loge((V2)? = 1) = loge(2 — 1) = log, 1

1
sech™? (ﬁ) + cosech™(-1) =0

102. (a) Let A, B, C and D are thepositionvectorsoffourpointsgiven as A(31 — 2] — ﬁ), B(21+ 3] — 41A(), C(—1+j+
2Kk) and D(41 + 5§ + Ak)
Here, AB = —i + 5] — 3k and BC = —3i — 2j + 6k and CD = 51 + 4] + (A — 2)k
As given that, these points are coplanar, therefore [AB BC CD] 0

-1 5 -3
-3 -2 6 [=0
5 4 A-2

—1(—2A+ 4 — 24) — 5(—3(A— 2) — 30) — 3(=12 + 10) = 0
21+ 20+ 15(A —2) + 150+ 36 —30 = 0

17A+20-30+150+6=0

146
177\+146:0:>}\=—F

103.  (a) Given, equation of tangents to the ellipse are, y = 2x + V76 and 2y + x =8 >y = — %x +4=>mq =2

L LUl

1
and m, = -3

Here, m; X m, = —1
It means that the given tangents are perpendicular to each other.
Thus, required circle will be the director circle to ellipse. Hence, required equation of circle is
x2+y? =a’?+b? =16+12
= x?+y? =28
104.  (a) Given pair of lines, 4xy + 2x + 6y +3 =0
=>2x(2y+1)+3(2y+1)=0
= (2x+3)2y+1)=0
1

. . -3
So, equations of lines are x = - andy = — >

Equations of line passing through (2,1) and perpendicular to the pair of lines 4xy + 2x + 6y + 3 = 0 are
y—1=0andx—2=0

Combining the equation of lines are

G-DE-2)=0=2xy—x—-2y+2=0

105. (b) Let two numbers be a and b

GM. =+ab =2
ab=4 ... (1)
_2ab _ 8
Now, HM. = 250 = =
PN —E(from Eq. (1)
atb=-5

Here, roots are twice of these numbers. So,
(2a)(2b) =4ab=4x4 =16
2a+2b=2(@+b)=2x-5=-10

Quadratic Equation x? + 10x + 16 = 0

106. (c) We have given, |z| = 5

2 2 2
Now, Z+—| > |z| - |—| = ||Z|+—|
Z Z Z




‘ %
GP ANDHRA PRADESH EAPCET PYQs
: ( AR Andhra Pradesh EAPCET 2017 1 -

Thus, the least value of |Z + §| is 2.

3
5
107.  (b) The vertices of A ABC are given as A(1,8,4), B(0,—11,4) and C(2,—3,1).
Equation of line BC,
_y+11 z-—-4

X
> 3 — = Msay)
A(1,8,4)
I
I
I
I
I
[
I
i
1

B(0,-11,4) D C(2,-3,1)
As point D is on line BC, so coordinates of D are
(22,81 —11,-31+4)
Since, AD L BC
AD-BC=0
(2Ar—181-19,-31)-(2,8,—-3) =0
22A—-1)+8BA—=19)+ (—3)(=30) =0

A=2
Hence, the coordinates of D are (4,5, —2)
108.  (d) Given function, f(x) = (x — 1)(x — 2)

1
=x?—-3x+2andx € [O'E]

By using Lagrange's mean value theorem,

()~ 1@ _f(3) = ©

o= b—a 1
7—0
e, (D) (—%1) ~ (=D)(-2)
2—0

=2 3—2@ 2):2 a3
c=2>=2\2 ‘R 2

1 1
:4(:_6:_5:(::16(0'5)
109.  (a) Let V be the volume, r be the radius and h be the height of an inverted cone at any time t. Then

Given, % = 3 m3/min
We know that,
V=cmr?h ()

From similarity of triangle
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BA AC

:>6 4 zh

—_=—- — —

h r r 3
From Eq. (i),
v=tn(Zn) b=t
—3™\3 —27"

On differentiating w.r.t. t, we get
dv 4 , dh

“ax 27 N @
4 dh dh 3x27

—_—
27 dt dt 4n3h?
(dh) 3x27 3 t/mi
= - = = —_—
At~ Am27 - g Y/min

110.  (d) Given equation, x3 — 7x2 + 14x — 8 =0

Let the roots of this equation are %, a, ar. Then, we get, Sum of roots = 7
% +atar=7. ....... (1)

Product of consecutive roots = 14

%-a+a-ar+ar-§=14 ...... (i1)

Product of roots = 8

Now, from Eq. (i), we get
2

—+2r=5

r

1
:2+2r2=5r:>r=20rr=5

Thus, the roots are 1,2,4.

Hence, difference of largest and smallest number

=4-1=3

111.  (c) For a binomial variate X,

Mean, np = %and ...... (1)

Variance, npq = g ...... (ii)

From Egs. (i) and (ii), we have
2 1

q=§,p=§andn=4

Now, P(X = 2) = *C,p?q?

B 6<1)2 (2)2 24 8

- \3/ \3/ 81 27

112.  (c) We have given that « is non-real root of x” = 1
a’=1landa # 1
Now, a(1+ a)(1 + a? + a*)
=a(l+a’+a*+a+ad+ad)
=a+a®+a’+a’+a*+ab
=a+a’+a+at+a’®+ab

—ab —a7 _
_a(1 a):a a =a_1[._.a¢1]
1-a 1-a 1-a

[ a7 — 1]
a(l+a)(1+a?+a*) =-1

113.  (a) Given that,

a

cot(cos 1 x) = sec {tan‘1 (—)}

b2_a2
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Since, cos™ X = cot (@)
and tan"1x = sec_l(\/l + XZ)

X a 2
= cot (cot‘1 ) =sec{sec! [1+ (—)
V1 —x2 b2 — a2

X b2 —a? + a? X b
> = ——— > =
V1 —x2 b —a V1—x2 /b%2-2a2
On squaring both the sides, we get

X2 b?
5= > = x2b% — x23% = b? — b2x?
1—x b4 —a

=>x2(2b?2—a?)=b?=>x=

b
V2bZ — a2
114.  (d) Given that, in A ABC, L, M, N are points on BC, CA and AB respectively, dividing in the ratio 1:2,2: 3 and

3:5. Also, point K divides AB in the ratio 5: 3.
A(a)

By 1 L2 Cie
Now, according to the section formula,
_2b+cM_2a+3c
- 3 ' 5
_3b+5aK_5b+3a
-8 ' 8
E_2b+c _2b+c—3a
=Tz = 3
m_2a+3c b_2b+3c—5b
5 h 5
H\I)_3b+5a _3b+5a—8c
-7 8 €= 8
C_K>_5b+3a _5b+3a—8c
T 8 S 8
‘AL+W+CN‘
CK
2b+c—3a  2a+3c—5b  3b+5a—8c
+ +
= 3 5 8
5b + 3a — 8¢
8
N (5b+3a—-8c) | 1
15(5b +3a—8c)l 15

115. (¢)2x%+4xy—6y? +2x+8y+1=0
is in the form of ax? + 2hxy + by? + 2gx + 2fy + c =0, wegeta=2,h=2,b=-6,g=1,f =4,c =1

Required point
_(bg—fh af—gh)_<—6—8 8—2)_(—7 3)
~\h2—ab’h?—ab/ \4+12'4+12/ \8'8

116.  (a) Itis given that o, B, y are the length of tangents from the vertices of a triangle to its incircle.
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Semi-perimeter of A ABC,
>S=a+B+y

Areaof AABC = \/s(s —a)(s—b)(s—0)
=@+ B+M(PBX)

As we know,
r=A4A/s

r_J(oc+B+v)(onBy)
N a+B+y

a
= Hence,a+B+y=%

117.  (¢) Given, [, f()dx =5 ....(i)

Letl= [, f(k — 1+ x)dx
Putk—1+x=t=dx=dt

Limits:
x=0=>t=k—-1
x=1=>t=k

k
1= fk . f(t)dt

. Kk
It can also be written as, I = [ keq [(X)dx

1 k
Now, 211(‘;1]0 f(k—14+x)dx = le(glfk_lf(x)dx
10

- fol f(x)dx+f12 f(x)olx+.--+f9 f(x)dx

10
= f f(x)dx = 5 (from Eq. (1))
0
118.  (a) Given ellipse, 3x? + 2y> —5=10

Then, equations of pairs of tangents drawn to the ellipse S from the point (1,2).

SS; =T?
(Bx% +2y? —5)(3(1)% — 2(2)* — 5) = (3x(1) + 2y(2) — 5)?
(3x2% + 2y? — 5)(6) = (3x + 4y — 5)?
18x2 + 12y2 — 30 = 9x2% + 16y? + 25 + 24xy — 40y — 30
9x2 — 4y? — 24xy + 30x + 40y — 55 = 0

No: , the angle 6 between these lines is given by

2vhZ —ab

tan 6 =
a+b

2144 +36 2180 125

tan0 = = =
5 5 5
12+/5

0= tan‘l (T)

119.  (d) Given equation of normal, Ix + my = 1
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_—1+1
Y= m Tm
Which is of the formy = mx + ¢

Since, the lines y = mx + ¢ will be normal to the hyperbola

X2 y2 o m2(a? + b?)?
?_b_z_l'lfc " a? —b2m?
112
oy Ch @
m 1\2

a b2 (1)

12
1 ~ F(aZ +b2)2
m2  m2a2 — 2b2
mZ
1 1?(@%+b?)?2
mZ  m2aZ — 12b2
aZmZ _ b212 — lZmZ(aZ + b2)2

x8 14X .
120. (¢)Letl={ —dx )
Now, putx®+e*=t ... (i)
= (ex®1 + e¥)dx = dt
dt .. (i)

> 1 +eX Ddx = =
Now, putting values from Egs. (ii) and (iii) in Eq. (i)
I—lf dt—ll |t|+C—11 |x¢ +e*| + C
=< T=3l8 =loglx" +e
121.  (a) Given that,

1 cos© 1
A =|—cos© 1 cos©
-1 —cos 0 1
1 cosB 1
A=|—cos® 1 cosO| [Applying Rz = R; + R,

0 0 2
Now, on expanding along R3, we get

A =2(1+ cos?0)
Asweknow, 0 < cos?8<1=>1<1+cos?0<2
= 2<2(1+cos?0) <4
Thus, A lies in the interval [2,4].
122. (a)Given,S; = x> +y?+2x+2y+1=0
andS, = x?>+y?+4x+6y+4=0
Now, the equation of common chord of these two circles.
S1—=S,=0
x2+y*+2x+2y+ 1) - x*+y*+4x+6y+4)=0
= —2x—4y—-3=0ie.2x+4y+3=0
The equation of required circle,
Si+AS,—S1)=0
x> +y2+2x+2y+ 1) +A2x+4y+3) =0
X2 +y2+2x(1+2) +2y2r+ 1) +31+1=0

Diameter of the above circle is the common chord of circles S; and S,.

S0, 2(—(1+ 1) + 4(-(2A+ 1)) +3 =0
—2-2A—8A—44+3=0

10\ = — -_"
0A 3=>A 10

Hence, the required circle
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Z4y242 (1—3)+2 (—6+1)—9+1—0

Yy TeaxtT10) T\ 10 0 "
14x 8y_|_1_0
10 10 10

10x? + 10y? + 14x+ 8y +1 =10

123. (a)

Given that, ——~ — X 73 ¢

e 4 3x—2

x—1Bx—2)—x—3)3x+4)
(Bx+4)(3x—2)

(3x? —2x—3x+2) — (3x* + 4x — 9x — 12)

(Bx+4)(3x—2)

<0

14 <0
(Bx+4)(3x—2)
Thus, 3x+4)(3x—2) <0

. . 4 2
x lies in the interval (— 3 5).

124.  (a) Given that, there are 10 intermediate stations between two particular stations.
Here, the train stops at only 3 stations and no two of them should be consecutive.

Therefore, there are 8 stations to select these 3 stations.
Hence, number of ways = 8C; = 56
125.  (c) Equation of pair of lines,
6x% +13xy + 6y2 =0
Bx+2y)2x+3y)=0
3x+2y=0and2x+3y =0
Similarly, for another equation of pairs of lines
6x%2+13xy + 6y + 10x + 10y + 4 =0are3x + 2y +2=0

and2x+3y+2=0
D 2&x%3y=0 (

3Ix+2y=0 3x+2y+2=0

A 2x+3y+2=0 B
Here, AB is parallel to CD and BC is parallel to AD.
ABCD is a parallelogram.
Butalso AB = BC = CD = AD = ==
Hence, ABCD is a rhombus.
126.  (b) Given circle, x> + y2 —2x— 6y —8 = 0

So, chord of contact of two tangents drawn from the point P(a, b) to the given circle is

xa+yb—(x+a)—3(y+b)—8=0
= (a—-Dx+(Mb-3)y—-(@+3b+8)=0
As, this line coincides with 5x +y+1 =10

a—1 b—-3 —(a+3b+28)

5 1 1

= a—1=-5@+3b+8)andb—-3=—-a—-3b-8
= 2a+5b=-13 ....()
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anda+4b=-5 ... (i1)
On solving Egs. (i) and (ii), we geta = —9 and b = 1
Hence,5a+b=—-45+1 = —44
127.  (c) Given that, a, b and c are non-zero vectors such that a&b are not perpendicular.
Also given,r Xxb =cXxb
=saX(rxb)=ax(cxb)
Since, r 1 a, thereforea-r =0
= (a-b)r—(a-rb=ax(cxb)
= (a-b)r=ax (cxbh)
ax(cxb) [(c xb) X a]

or= a-b a-b
[-(bxc)xa] (bxc)xa
a-b " a-b

128.  (d) Here, P is intersecting point of tangents at
A(at?,2at,) and B(at?,2at,)
P = (atyty,a(ty + t3))

¥ =4dax

A (atf, , 2at,)

X' 3
Slope of line PA
2aty —aty —at, a(t;—ty) 1
=tanf, = 5 = =—
aty — atit, at{(t; —t;) t4
Similarly,

_ Zatz—atl—atz

Slope of line PB = tan 8, =
_alt—t) 1

aty(t; —t1) &
According to the question, tan8; + tan8, = b

at2-at,t,

1
_+_:b:>t2+t1 :btltz
tp iy
y  bx
7 a4 [ x = atity,y = a(ty + t5)]
y = bx - P lies on the line y = bx

129.  (d) Let the point A(x,y) on the line 3x — 4y + 1 = 0 is at distance 5 units from the point (3,2).

/A Ix-4p+1=0 %

X1—3 _ y1—2

Equation of line PA =—=45
cos© sin©

=x; =3+5cos6 ... (1)

andy; =2 £ 5sin® ....... (i1)

Since, (X1,y;) lies on the line 3x —4y—1 =10
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3(3 £ 5c0os0) —4(2£5sin6) —1=0
= 3cos6 = 14sin® = tan0 = £3/4
cos® = +4/5 = sin6 = £3/5
From Egs: (i) and (ii), we get

4
X1=Si<§)5=7,—1

3
Coordinates are (7,5) and (—1,—1)

130. (b)
1 —cos2x)(3 + cosx
Let]l = lim ( ) )
X—0 xtan 4x
. 2sin®x- (3 + cosx)
= lim
x—0 xtan 4x
sin?x 1 4x
=2-lim —lim - lim (3 + cosx)

x-0 X2 4x-0tan4x x-
1
:2-1-1-1-(3+1):2
131.  (a) Given curves are
= 3y e (1)
x2+y2=4 ... (i)
On solving Egs. (i) and (i), we get
x=1V3,y=1
Thus, their points of intersection are (v/3, 1) and (—/3, 1). Now, from Eq. (i), % ==

and from Eq. (ii), & = .

To calculate angle, any of the point can be taken so we are taking (v/3, 1) as the point of intersection.
Now, let m; and m, be the slope of tangent to the curves at (+/3, 1). Then,

m1=%§andm2 =—/3

Now, the angle between two curves

m—m| | 2R (VD)

tan6=1+ 12 1+—2‘/—x(\/)
<5 3>
3 _5 _ 1 5
= =) _—3:9—tan (—_3)

132.  (c¢) We have system of equation,
@-Dx—-y—z=0x—(b—-—1y+z=0
andx+y—(c—1)z=0

It is a homogeneous system of equations. Now, for non-trivial solution.

a—1 -1 -1

1 —-(b-1) 1
1 1 —(c—-1)
=>@-D[A1-b)(1—-c)—1]+1[1-c—1]

-[1-(1-b)]=0

>a—ac—ab+abc—1+c+b—-bc—a—b—-c+1=0

ab + bc + ca = abc

133.  (b) Given, White roses = 6 and Red roses = 5

Total number of ways for making garlands such that no two red roses come together is

=0
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We have given,
V = volume of cylindrical vessel
r = radius and

h = height
As we know for cylindrical vessel
v=nr’h=>h=— ... @)

r?
Let S be the area of metal sheet used to form a cylindrical vessel. Then,

S = 2mrh + mr? = 2mr — + 7r?
T [using Eq. ()]

=85 = ¥+nr2
2V
=S = T+m‘2

For minimum value of S(r),S'(r) = 0

=—+2nmr=0=— = 2nar
r 7z

, v 3|V
o>r° =—or = —
/A T

Now, by using the value of r in Eq. (i)
2

V\3
|4 =7r(—) ~h
T

v m?3 Vi sy
=>h = E X m =>h= m = ;
Hence, the required radius is r = 3\E and heightis h = 3\E

135. (a)

Letl fx+sinx
etl=) —dx
1+ cosx

X
_f 1+cosxdx+f

sinx

1+ cosx X
2sinx/2cosx/2

2cos?x/2

1 X
== 224
2fxsec > x+f
1 X X
=§fxsec2§dx+ftan§dx
tanx/2

!
2
=xt nE—ftande+ftan§dx=Xtan§+C

xany 2 2 2

136. (a)

X
1] tan A

2% 12

X
dx +ftan§dx
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sin nx

cosx
sin(nx — X + x)
— dx
CosX
sin[(n — 1)x + x]
dx
COS X

.. (D)

sin(n — 1)xcosx + cos(n — 1)xsinx d
X

COSX

sin(n — 1)xdx + f

1
sin(n — 1)xdx + Ef

cos(n — 1)xsinx d

X
COSX

2sinxcos(n — 1)x

COSX

Since, 2sinxcosy = +sin(x + y) + sin(x — y)

_cos(n—1)x 1j sinnx + sin(2 — n)x q
(n—1) 2 COS X X
_ —cos(n—1)x IJ‘ sin nxd 1f sin(n — Z)Xd
(n—1) 2J) cosx 2 COS X X
From Eq. (i),
L= cos(n—l)x+1l 1I
n — (n _ 1) 2 n 2 n-2
(1 1)1 _cos(n—Dx 1
2/ (-1 2™?

I, = —1 cosn—1x—1,_,

137.  (c) Given that, tan o and tan B are the roots of the equation x? + px + q =0

tana+tanf3 = —pandtana-tanff = q

tan a+tan 8 -p p
n —— e
Now, tan(a + ) 1-tanatanf 1-q q-1

p2
(q—1)2

sec(a+p) =1+tan2(a+p) = |1+

e
p2
‘/”(q—nz

sin?(a + B) + pcos(a + B)sin(a + B) + qcos?(a + B)
= cos?(a + B)[tan?(a + B) + ptan(a + B) + q]
1 [ p N p? N q]
p> |(@-1? q-1
BN CESE
__(q-1y [pz +p’(@-D+a(q- 1)2]
(@—1)?*+p? (@ —1)?
_p*+p’q-p*+q(q-1)?
p*+(q—1)2
_q{p®+(@-1D?*
p®+(q—1)°
138.  (c) We have,

cos(a+ ) =
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n-1

= rr+1—-w)r+1-w?)

S =
(]
[SEN

r[r+ 12—+ Dw2—w(ir +1) +w3]

]

S =
(]
[SEN

[+ 1?2 = @ + D(w + w?) + w?)]

]

r=1
n-1
= rl(r+ 1% = (r+ (-1 + )]
r=1
[~w3=1and1+w+w? =0]
n-1 n-1 n-1 n-1
= r(r2+3r+3)=z r3+3z r2+32r
r=1 r=1 r=1 r=1
m—1Dm\?* 3(n—1)1n)2n-1) 3(Mn-1n
(5 :
2 6 2
n?n—1)%? nn-1)2n-1) 3
2 + 5 1 En(n -1)
nn—1)
=T[n(n— D+22n—-1) + 6]
nn-1
=¥[n2—n+4n—2+6]
nn-—1
= % [n? + 3n + 4]
139.  (d) Given that,
n
> if n is even
oM =3 m-1
i if n is odd
Case-1: If n is even.
o(n) =1,2,34,5, ..

Case-II: If n is odd

o(n)=0,—-1,-2,-3,—4,...

Thus, for every value of no(n) has an unique image.
o(n) is one-one function.

So, range of o(n) = Z

Range of (n) = codomain of o(n) = Z.

Hence, o(n) is one-one and onto function.

140. (d)

5
Given that, 37C4+z “2-1)¢C,
r=1
— 37c4+ 4-1C1+ 4-0(:2 + 39c3+ 38C3 + 37(‘:3
— 37C3+ 37c4+ 38C3+ 39c3+ 40C3+ 4-1(:3
As we know,
nCr—l + nCr — n+1Cr
— 38c4+ 38C3+ 39c3+ 4-0C3 + 4-1(:3
— 39c4+ 39C3+ 40C3+ 4-1C3
= 40C, 4+ 40C, + 41¢, = ¢, + 4¢, = 43¢,
141.  (0)

X fi di =X;j—a dlz fidi fldlz
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6 2 -12 144 -24 288
10 4 -8 64 -32 256
14 7 -4 16 -28 112
18 12 0 0 0 0
=a
24 8 6 36 48 288
28 4 10 100 40 400
30 3 12 144 36 432
If; )
N =40 Yfidi = 1776
di =40
2 A2
Now, variance = 1% — (2[8)" = L5 1776 — 1 = 22 = 434
N N 40 40
142.  (a) Here, it is given that circle touches the y-axis at origin.
¥
X'

> X

Y

So, equation of family of circles
(x —a)? +y?% =a?

> x?+y?=2ax ....(0)

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

2x + Zy% = 2a

Now, from Egs. (i) and (i), we get

dy)
dx X

dy
2 2 _ 9,249
x4+ y°=2x°+2xy—

x2+y2=(2x+2y

dy y?>—x*

dx 2xy

This is the required differential equation.

143.  (b) Itis given that p, X4, X5, X3 ... X, and q,¥1,¥2, Y3
respectively.

Xy =p+axXx,=p+na

y1=q+byn=q+nb

Also, given a is A.M. of X1,X,,X3 .... Xp

a—Xl +X, +x3+ 0+ X

=

n
n (x; + Xy)
oO==——-
2 n
N X1 + Xn
oO=——
2

Similarly, B is A.M. of y1,V5,V3 ... ¥n. S0,

...Yn are in A.P. whose common difference are a and b
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yity
p="5"
Thus, substituting the value of x, x,,, y and y,,, we get

_pta+p+na 2Zp+a(n+1)

> o e ()
g+a+q+na 2q+b(n+1) 3
B= > = o e (i)

From Egs. (i) and (ii) eliminate ( n + 1 ), we get
20—2p 2B-12q
b

a
= b(a—p) =alB-q)
Hence, locus of p(a, B) isb(x — p) = a(y — q)
144.  (a) Given observations = {Ka}

Here, K = 1,2,3, .....,50
{Ka} = {a, 2a, 30, ....,500}

Number of observations = 50 (Even)
25a+26a

2

Median of given observation =

M = 25.5a

Now, mean deviation about median
oy Ixj—m

M.D. (Me) = M

_ YR2; |ka—25.5q]

50
50

= 50 X 50 = Z (K — 25.5)|
k=1

50

50
= |af Z Ik — 25.5| = 2500
k=1

= 2|a|[24.5 + 23.5+.. +1.5 + 0.5] = 2500
25
= 2la] x =~ x (245 + 0.5) = 2500

= |a| X 25 = 1400 = |a| = 4
145.  (c¢) Let point (x4,y;) lic on the line 2kx + 3y — 1 = 0.

2Kx+3y—-1=0

UZX-I—y'i-Sr:O

x*+y?—-2x—4y—4=0
Given circle, x? + y?> = 2x — 4y — 4 =0
Equation of chord of contact from (x4,y,) to the circle
2(x+x 4(y +
oy - 20PN AR
= x(x; =D +y(y1 —2) =%, —2y; —4=0
Now, 2x +y + 5 = 0 and 2kx + 3y + 1 = 0 are conjugate line
2x+y+5=0andx(x; —1)+y(y; —2) —x; —2y;, —4=0
are coincide.

A

A
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x1—1 y1—2 x4+2y;+4
2 1 -5
= x=22+1y;=A+2
X1 +2y; +4 = -5\
Putx,,y; inx; —2y; —4 = =5k
2A+14+204+44+4=-5A=>7A=—
x;=—1y;, =1
Now, putx; = —landy; =1
2kx+ 3y — 1 =0, we get
—2k+3-1=0=k=1

2 _ Ay | Ax+A
146.  (c) Given that, 202 A RaXt8s
+Xx X x“+1

5x2 + 2 Al(x + 1)+ (Ayx+ Ajz)x
= =
x(x?2+1) x(x?2+1)
=5x2+2=(A; +A)x%? + Azx + A
On comparing the coefficients of x?,x and constant term, we get A; = 2; A, =3 and A; =0
147. (c¢) Let, S, =i+£+$+---. upto n terms

=2

== —+—+—+ --. upto n terms |

3 811
[5 : 8—5+181118+ .. upto n terms |
1 1 1 1 1 1
3l9)*(5-9)* 6-13)* Ga=rawsa)]
3n+2-21 n
~ 32 3n+2] [2(3n+2) " 2(3n+2)

148.  (b) Let, general equation of this parabola x = Ay? + By + C

It is given that, it passes through the points (—2,1), (1,2) and (—1,3) so, we get
—-2=A+B+C .... )
1=4A+2B+C ......(i0)

and —1=9A+3B+C .... (iii)

On solving Egs. (i), (ii) and (iii), we get

A= B=2andC=-10
=5 B andC=
Hence, equation of parabola
> +21 10
XK=yt gy-

= 2x=—5y?+ 21y —20

= 5y?+2x—21y+20=0

149.  (b) Given that,
bcos(C + 8) + ccos(B — 6)
= b(cos Ccos 6 — sin Csin B) + c(cos Bcos 6 + sin Bsin 0)
= bcos Ccos 8 + ccos Bcos 8 — bsin Csin 6 + csin Bsin 6
= cos B(bcos C + ccos B) — sin 8(bsin C — csin B)

Since by projection formula and by sine rule

b C
= — i —_ i =
SnB —smC bsinC—csinB =0

bcos(C + 8) + ccos(B — 6)

=acosB —sin6:-0

=acosB —sinB -0 = acos O
150. (c¢) We have,
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1 4 cosx - cos 5x = sin?x

= 1-—sin’x+cosx:-cos5x =0
= cos?x+cosx-cos5x=0
= cosx(cosx+ cos5x) =0
X + 5x X — 5x
> cosx[Zcos( )cos( )]:O
2 2
= cosx(2cos 3xcos 2x) =0
= cosx=0;cos3x=0o0rcos2x=0
m 31
> X=—,— or
2 3? 5 ot 1
and 3x=E,—ﬂ,—“.7—ﬂ,—ﬁ.ﬂor
22 B A
and 2x = g,£,7,7 [+ x €[0,2™]
m3n w5t 7n 11m ™ 3m 5m 7m
S2X==,—,-,—,—,—,——,—,—

2’26’66 6 '4°4° 4" 4
Thus, there are 10 solutions in [0,21]
151.  (d) Given that a, B and y are the roots of the equation

x3+px?+qgx+r=0

a+B+y=-p ... )
ap+By+ya=q .... (ii)
and affy = —r .......(iiQ)

Now, (1 + a®)(1+B2)(1 +v?)
=1 +a®)(1+p2+v2 + (BY)?)
=142 4y + (By)* + o + (aB)? + (av)* + (aBy)?
=1+ (® +B% +v?) + ((aB)? + (BY)* + (y)* + (aBy)?
=1+ [(a+B+y)* —2(aB + By + ya)]
+[(aB + By + ya)? — 2aBy(ac+ B + v)] + (aBy)?
From Eq. (i), (ii) and (iii), we get
=1+ [p?—2q] + [q* — 2rp] +r?
=1+p?-2q+q%—2rp+r?
=(@-1?+ (@ —-p)?
152.  (a) We have given a system of linear equations with the three unknowns.
Here, equations are in the matrix form AX = D such that the system is inconsistent.
Rank of Augmented matrix AD > Rank of coefficient matrix A

Rank of AD > Rank of A
Rank of A

<
Rank of AD
153.  (a) Let 6 be the angle between two circles. As each circle passing through the centre at each other. Then,

C1C =T1 =1y
2 -~

From the figure,
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r?2 +r2 —cyc, r? +r2 —r?

0=———7-—> 0=
cos 2T, cos 2.,
0 ! 0 T
—— = —
CoS > 3

. . . T T
Hence, angle between two circle is either JOorm—o==r

2+|z|

2_
154.  (c) Given that, log 1 {M} > -2
V3

Since, log,b > c,b <a‘if0<a<1
lz|2 = |z| +1 [1\7?
= 2+ |z| < (\/§)
= |z]? — |z] + 1 < (V3)2(2 + |2))
= |z|? — |z| + 1 < 6 + 3|z|
= (z] -2)?<9=>-3<|z|-2<3
=2>-1<|z|<5=20<|z| <5
Hence, z fies inside the circle.
155. (c¢) We have, length of median of A ABC =9
AY

e

AO=§AD:>AO:§X9:6
0 is the circumcentre of A ABC.
We know that in equilateral triangle circumcentre, incentre, centroid coincide.
Origin 0(0,0) is the centre and AO is radius of circle.
Hence, equation of circle
(x—0)*+ (y—0)* = (6)?
= x?+y?2=36
156. (b) We have,
14 cos10° + cos20° + cos 30°
= (1 + cos10°) + (cos 20° + cos 30°)
= 2c0s5° + 2cos 25°cos 5°
= 2co0s 5°(cos 5° + cos 25°)
= 2c0s5°5°(2cos 15°cos 10°)
= 4cos 5°cos 10°cos 15°
157. (M) (@-7)(a—11)>0
a<7anda>11
158. (b) Given that,
1-3 1-3-5 1:-3-5-7
3673697363 12"
1-3 1-3-5 1-3:-5-7
= + +
32(2H)  33(3Y 34(4h)

X .-+, 00 terms

= X + ... 00 terms
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2

2G+1)(z+1

OIREs
3! 3 3
Now, by using binomial expansion for any index

272 4 Y2 4
=x=(1-3) -3=x=(3) -3
=>x=\/§—g=>3x+4=3\/§
On squaring both the sides, we get
= (3x + 4)% = 3(v/3)%2 = 9x2% + 24x + 16 = 27

= 9x? 4 24x = 11
159. (c¢) It is given that,

3

+

Bi—j+2k) = 21+ 3§ — kx + (0 — 2j + 2k)y
+(=2i+j - 2k)z
=iQ2x +y —22) +jBx — 2y + 2) + k(—x + 2y — 22)
On comparing both the sides, we get
2x+y—2z=3
3x—-2y+z=-1
—x+2y—2z=2
Now, by checking the options for coordinates ( x,y, z ), option (c) satisfies them.
160. (a) As we know, the volume of tetrahedron formed by the coterminous edges a, b and c,
V=%[a b ] =>4=%[a b c]
[@a b c]=24 ....(»0
Now, the volume of parallelopiped formed, by the coterminous edges a X b,b X c and ¢ X a.
V=[axb bxc cxal]=V=[a b c]?
V =(24)2 =576 (from Eq. (i)




