j——b
‘%P VITEEE 2013 ?

edu

PART-I PHYSICS

1. (d) As we know, velocity of electromagnetic wave, c = =3x10%8m/s

1
v Ho&€o
It is independent of amplitude of electromagnetic wave, frequency and wavelength of electromagnetic wave.
2. (b) According to Moseley's law v/v = a(z — b) or v = a?(z — b)?

S 20, _1)2
or}l—a(z b)

. A _ (z, — 1)?
T (2 1)?

Here A; = A A, =4A,z; =11landz, =7

1 (2, — 1)?
T4n T (11 -1)2

or(z,—1)2=250rz, =6
3. (b) As we know, conductivity,

1
6= B = p(uene + unnn)

= 1.6 x 1071°[0.36 + 0.17](2.5 x 109)]
=2.12Sm™!
4. (d) If aradio receiver amplifies all the signal frequencies equally well, it is said to have high fidelity.

5. (b) Given,y = 3sinm G - %)

_ 3 (T[t T[X)
=3sin{— -~

Comparing it with standard equation

o 2m
y = rsmT(vt —X)

. (vat 21‘[X)
=rsin|———

A A

2mV . T A 2. W 8
Wehave,—=-orv=-and—=-orA=8m.-v=-=2m/s

A2 4 A4 4

So, the distance travelled by wave intsecond =vt =2 X5 =10m

6. (a) Gravitational intensity,

dv. d (k) _ 2k

dx  dx\x2/  x3
7. (d) For Cuwire,1; =2.2m,r; = 1.5mm = 1.5 X 10"3n
Y, = 1.1 x 101 N/m?

For steel wire, 1, = 1.6 m,r, = 1.5 mm
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=15x10"3m

Y, = 2.0 x 10! N/m?

Let F be the stretching force in both the wires the
Fool

For Cuwire, Y, = — X
> 1T ez 7oAl

_Yymrf x Al

=>F
Iy

1.1x 1071 22
= T X 7 X (15 X 10_3)2 X 05 X 103

=18x10%N

8. (a) Mean speed, Vv = ’% = 0.92vyms

_[3kT
rms speed, Vips = —

Most probable speed vy,

= 2kT = 0.816
= m Vrms

Le., vy <V < Vppg

9. (b) Let two balls collide at a height s from the ground after t second when second ball is thrown upwards.
~ Time taken by first ball to reach the point of collision = (t + 2)s
1
s=39.2(t+2) + E(—9.8)(t +2)2
=39.2(t+2)—49(t+2)%..(0)
For second ball
1
s=39.2t+ 5(_9'8)t2
= 39.2t — 4.9t*
From egs. (i) and (ii)
39.2(t+2) — 4.9(t+ 2)? = (39.2)t — 4.9t?
On solving we get,t = 3 s
From Eq. (ii),
$s=39.2%x3—-49x(3)2=117.6 —44.1 = 73.5m

10. (b) Magnetic flux, g =B-A =—-A
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[M! L+ T-2]12

Ml LZ T—Z A—l
=T 1AL [ ]
11. (¢) Given, P = Pyexp(—at?)

As P and P, have the same units, therefore at? must be dimensionless for which

N
6 riz

F —du _ —d( N )
~dr  dr \r6 12
_ (—6M 12 N) <6M 12 N)

r’ ri3 r’ ri3

12. (d) Given, U =

For equilibrium position, F = 0

. 6M 12N 6 2N
fT T =y

M N M2
Hence, U = =

(2N/M)  (2N/M)2 _ 4N

13. (b) Total number of revolutions = area under n-t graph

X 8 X TSl 4 8 X 52 2 x 16 X 22 = 120 + 80 + 80 = 280

14. (¢) From the graph we can say, upto t = 2.0 s, the body moves with a constant velocity

Slope of position-time graph = % =2m/s
After t = 2.0 s, position-time graph is parallel to time axis i.e., body comes to rest.

~ Change in velocity = dx = 2 m/s Impulse = Change in momentum = mdv = 0.1 X 2 = 0.2 kg m/s

force F
15. (d) Pressure = L2
Ap AF  2AL
b F+ 3 =4% + 2(2%)

or percentage error, = 8%

16. (d) The situation can be shown as

Here v = Rw

At.P,v=rw

=,/(R2 + R?)w = V2Rw = \/EVO
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17. (b) Using principle of conservation of linear momentum,

3mxv=,/(mx60)2+ (m X 60)2
=m x 60vV2

= v=20V2m/s

18. (a) Common velocity, v = myVy+tmaVvy
m4+m,

_2x6+2><0_3

STz oMb

Initial kinetic energy (E; )

1 2 1 2 1 2

1 1
= (M mVE=52+2)()" =18)
~ Heat evolved = (36 — 18)] = 18]

19. (a) From given condition

Gmm mv? Gm 1 [Gm

2R)?_ R ' 4R 2JR

20. (d) At the centre O of the square due to four equal charges q at the corners, potential

a

q q
(@]
a a
q q
a
4q V2q

B 4mey(aV2)/2 B Ttgpa

.'.W000=— 00
C V2
=—-(—9 = Teoa

21. (a) In the steady state, current through capacitor
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=D

Using Kirchhof's voltage law to the circuit ACD
Wehave, 10—24+1XR+1Xx2=00rR=10Q
Potential difference across C and D
Ve—-Vp=2%x1=2V

AsVp =0V

So, Vg =2V

Potential difference across capacitor=4 —2 =2V
~ Charge on capacitor Q = CV = 2pF X 2 = 4uC

22. (a) KE of an electron in nth orbit: K, « % and PE of an electron in nth orbit:

U, x —
n nz

~ When an electron passes from staten = 2ton = 1

K, 12 1

K1—2—2=ZorK1=4K2
u, 1> 1
U, 22 4
01’U1=4-U2

23. (b) To obtain OR gate from NAND gates we need two NOT gates obtained from NAND gates and one NAND
gate as figure.

A

o

8-
Boolean expressiony = A - B = A+ B = A + B OR gate

24. (b) Magnetic field B = Ho 2Tl
4T T

Here, 2m =06
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B=——
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25. (a) Since axes are perpendicular so midpoint lies on axial line of one magnet and on equitorial line of other

magnet
Ho2M 1077 x2x1 B
1:E?ZT:2X1O7T
Mo M 1077x1 _
andB, = 2= =——=10""T
AsB; 1 B,

-~ Resultant magnetic field
= [B2+BZ=+v5x107"T

26. (a) In the given circuit, two condensors and the inductor are in series.

slg=L+L=2L

~ Natural frequency of the circuit

1 1
vV = =

2m/LC; 2mV2 L x\/C/2
1
"~ 2m/IC

27. (a) In the beginning due to gravity pull, the lead shot will be accelerated and hence will move, with increasing
velocity for some time When the viscous force balance the gravity pull, then the shot will move with constant
velocity. As in the beginning, the velocity of shot is not fully linear with the effective distance covered by the
shot.

ne
Ho€o

28. (b) Refractive index of a medium p =

29. (c) Lens formula, 111
vV u f

u u
or—-—1=-
\ f

= 1—u
m Tf

1 1
or— = (¥) u+1
this is the equation of a straight line whose slope

1_b_f_c
f ¢ b

30. (d) Amplitudes A; and A, are added as vectors. Angle between the two vectors is the phase difference (f; — 32)
between them.
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~ Resultant wave,

31. (a) Here, case (i) e(3Vy) = % —
Case (i) eVo = = — g

From egs. (i) and (ii),

3hc 3. = hc

2}\ (I)O - }\ (I)O

3h h h
orz—;—%= 3¢o — do :2_7C\= 2o
h

or, ¢o = 4_;
~ Threshold wavelength
Ay = he —hcx4?\—47\

o $o hc -

32. (b) In an isobaric process, p = constant Hence, V & T

ie,V= (n—PR) T

~ V — T graph is a straight line with slope « %

(slope) ), > (slope
P2 <P1
33. (a) Total energy

U= 2(%RT) +4(nz—2RT)

For 0,,n = 5 and for Ar,n, = 3

5 3
~U=2 (—RT) +4 (—RT) = 11RT
2 2
34. (b) Given, speed of each pulse = 2 cm/s

Therefore distance travelled by both pulses in 2 s = 4 cm toward each other. On their superposition, the resultant
displacement at every point will be zero.

Hence, total energy will be purely kinetic.

35. (d) Time interval between two successive maxima = time interval between two

successive beats =
n;—n;

36. (b) Here, h = 2509 _ 25
rpg rpg
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According to question,

h _ 2 scos o’

2 rpg

Dividing eq. (ii) by (i) we get,
1

5 = cos 0’

or 6’ = 60°

37. (a) Given, V; =V, =300 V;V; = 2,i =2
As,V =/VZ+ (V; — V,)2

2220 = |V2=Vy = Vy =220V

Ve 220

RZWZZZA

38. (b) We have, W = —MB(cos 6, — cos 6;)
So, W; = —MB(cos90° — cos 0°) = MB

and W, = —MB(cos 60° — cos0°) = %MB

As Wl = nWZ
A MB
M=, T Tl
2 =
5 MB
39. (b) Capacitance, C = SO_dA

As one-fourth of capacitor is filled with dielectric of constant K, then,

C - Key, A/4
Tod
and C, = 83‘2/4

Both C; and C, are in parallel.

K£0A+ 39 A

e =ht =0t

=(K+3 oA _ K+3 ¢
= (K+3)7—=(K+3)7

40. (c) The equivalent circuit of the given circuit is
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5 © .3
A MWWy AN B
< <& <
$5 $s 33
3 b3 3
D

This is a balanced Wheatstone bridge. Therefore, the arm CD becomes in effective. Hence 5 and 3() are in series and
they together are in parallel with (5 + 3)Q

~ Net resistance = G+ _ 40
(5+3)x(5+3)

PART-II CHEMISTRY

41. (a) Benzoin condensation is performed by aromatic aldehydes (i.e., compounds in which —CHO group is directly
attached with benzene ring).
42. (a)

@ COOH + NaHCO; ——>
@ COONa +C O, + Hy0

43. (d)

N=NCl

+H3P0, + H,0—%

C@*N2 +HC

44. (¢)
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CH,COOCH P/Br, BrCHCOOCH
HVZ-reaction |
CH,COOCH - CH,COOCH
A

Ale. XoH . CHCOOCH
— > |
CHCOOH

B (maleic acid)

COOH
HO—C—H crcon GHCOOH o COOH
[ 00> 2
H—¢OH CHCOOH ™"~ COOH
= C
OOH E 2 (oxalic acid)
d(*)a[r)ul I(-) i j
tartaric acid
(racemic mixture) "O0H
H—C—OH
H OH
COOH
E

meso-tartaric acid

45. (d) When two cyclic forms of a carbohydrate differ in configuration only at hemiacetal carbons, they are said to be
anomers. Thus, anomers are cyclic forms of carbohydrates that are epimeric at hemiacetal carbon and this carbon (

C — 1 of aldose) is called anomeric carbon, e.g.,

Anomeric carbon

I [
o “on HOS¢H
H-—C—OH nﬁ—on
IIO—(I—II HO—C—H
|
H-G——0 H—C—OH
CH,OH & 5

a-D-glucose
CH,0H
B-D-glucose

46. (c)
47. (d) [CH;COOH] = millimoles of CH;COOH = 0.1 x 10 = 1.0

[CH3;COONa] = millimoles of CH;COONa = 0.1 x 20 = 2.0

From, Henderson Hasselbalch equation,

[conjugate base ]
[acid ]

pH = pK, + log

2
=474+ logI =474+ 0.30 = 5.04
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48. (b) A°(Ag™*) =transport number of
Ag+ X AagNos)

= 0.464 X 133.3 = 61.9Q7 ! cm? equiv !
By Kohlrausch's law

A®(AgNO3) = A0 0+) + Aoz

“ Avoy) = Alagno,) ~ Aagh)

=133.3-61.9 = 71.407 ! cm? equiv !

49. (d)
ot cuvatmg
ar
(CH )JC(I AlCI, o
rlt.(k.l Crafts
C(CH,),
OCH, OH
Cl Cl
Cl,/FeCl, HBr, A
—_ _—

50. (c) Oxidation of Ketones, yield secondary alcohol

R R
SCHOH-PCE =0

R/ CH,Cl, R/
R'>CHOH+ ul3>c §)
CH,
[(CH,);COJ,AL R\
"o
NaHCO;

51. (¢) Since, X — CO,

Hence, it must contain —COOH group.

Achiral carbon
CH,OH CH,

H—C—CooH—2% g ¢“cn,0H

H, \ H,OH
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52. (a)

=}

/J\(I)}'\ conc. Hy,SO, /l\()?’\

— 3 s

e
— &

H°can be lost only from this
carbon (3° carbocation (X)

1, 2-methyl shift
/4\(@\

Y is less soluble than (X) due to lack of symmetry Chiral carbon. This is reduced to —CH,OH

53. (b)
CH,OH CH, “CH,
Loon S5%Ghy — ely
(leon Leo Lro
CH,0H
0B b
5 CHCI
HO
54. (a)
0
i
C

C>
1,50
=0 O
OH

OH OH OH
(phenolphthalein)

NaOH | (Phenolphthalein
test)

Pink colour

55. (d)
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N 1\10 /MHCI

ll ()H

QC OOH
56. (a)

A
57. (¢) NH,Cl (s) > NH; T +HCI 1

Graham's law of diffusion says, lighter gas will diffuse most rapidly. Therefore, NH; will be (mol. wt. = 17) diffused
rapidly than HCI (mol. wt. = 36.5).

58. (b) Peroxy acids contain - —O — linkage.
@)
T

H,S,0, H—O—f—( —H

O

: O O
H,S,0, ") !
HO——S—0H

O
H,S0, HO—S—0—O0—H
O
(8] 0
H,8,0q4 HO—S—0—0O—S—0H

O O
59. (d) Volume of one molecule

4 4
= §T[I‘3 = §T[(1.54 x 1078)3 cm3

=1.53x 10723 cm?
Volume of molecules in 1.65 gAr

1.65
=E><N0X153X10_23—0380cm

Volume of solid containing 1.65 gAr = 1 cm?
~ Empty space = 1 — 0.380 = 0.620
-~ Per cent of empty space = 62%

60. (d) In adiabatic expansion
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T, <V1 )V_l

T, \V,

for CO, (triatomic gas) is, y = 1.33

) (150) _ (10)

“\300/  \v,
104033

)= (%)

)3_10
-,

0.33

N =

(
(

N =

110
8 V,
V, =80 L

61. (¢)
62. (b) Energy values are additives.

E=E1+E2
hc_hc+hc
AN A
11 +1
300 760 A,

1 1 1

A, 300 760
A =495.6 nm = 496 nm

63. (a)
64. (b)

® 2
CH,C I CH,C=N:
25

electrophilic  nucleophilic

65. (¢)
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NO,
cone. HNO; + conc. H,S0,
X
NO,
Cl,/FeCly
Cl
Y

66. (d)

it

o
( n(‘)go-Qfo s
JA-addition
Br Br
Enolisation
(»—Q—OH o HD—@—OH

67. (a)
@(‘I O’.g (:l : P (j l
. (@} ' \"Cvl' Cl
cis cis trans
p. Q. R
68. (a)

o

0
R—'I:I‘—CB)—R’

a — O oxygen atom can donate lone pair of electron more easily, therefore, it is more basic than -oxygen.

69. (d) When two molecules of an ethylacetate undergo condensation reaction, in presence of sodium ethoxide

involving the reaction is called as Claisen condensation and product is a [3-keto ester.
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0
1) CH,C
2C11‘c11,£loal;u>
z £ © (u)H
(9] O

CII‘CII,H CH !OCIIpL CH,OH
N R : .

-H,

Mechanism
Step1

0 0
cwgcu!"ocn}:* CH,CI 1!'0(113 + CH,OH

CHO
Step I1
0
[ -
CH,CHCOCH, + CH,CH,COCH /===
(o
(*n_,cnziocm
CH,CHCOCH,
l
0
Step L1
j? 0
CH,CH,C—QCH, b
T T == CH,CH,CCHCOCH,
(‘lLCHi‘O(‘l»l} ba, CHO
0

70. (b) B is a tertiary alcohol based on given properties.

H;0"
(a) CH, — CH, + CH;CH,Mgl > CH;CH,CH,CH,OH

1° alocohol
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CH,CH,CCH, + CH,CH, Mgl

(l)H
CH,CH,CHCH,CH,
H-O7
=0, CH,
3“alcohol
(b)
H;0%

(c) CH5CHO + CH5CH,Mgl >

CH; CH CH, CH,
a-Carbon atom (QOH

2% alcohol

H;0%
(d) HCHO + CH;CH,Mgl > CH5CH,CH,OH
1° alcohol

71. (c) Keto group is more reactive for addition of Grignard reagent.
O O
I I

CH; C CH3CH, C OCH,CH;,

(1)CH;MgBr(onemole)

(i)H;0"
("]_1‘ (‘l»-l}
CH;—C—CH,CH, __§ CH, I( CH,
| -C,H;0H | | }
. \Vilk
C,HO

72. (b) ey = Eox + Epeq
— _ER° 0

- _ECO/C02+ + ECe4+/Ce3+

1.89 = —(—0.28) + E¢ e+ coa+
EEe4+/Ceg+ = —1879 - 028 = 161 vV

73. (c) Due to electrolysis
2H,0(1) + 2e™ = H,(g) + 20H™ (aq)

2Cl7(aq) = Cl,(g) + 2e~
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2H,0(1) +2C17 (aq) — Ha(g) + Cl2(8)
+20H™(aq)

OH formed = NaOH formed = Z it

= X1 X
96500 <1 ¥t

= X X1X X = .
96500 30Xx1x60x60=44.77g¢g

_4—4.77_112 1
—T— . mo

Cl, formed = %mol of NaOH

1.12
= T = 0.56 mol

=0.56 x22.4 Lat STP = 12.54 L

74. (b) Kp = Ae~Fa/RT
=102 x 4.35x 1078

=435x10*s7?
Also equilibrium constant, k = E—A =10*
B

~ky =kpg x 10* = 435 x 108 571

75. (a) AG = AH — nFT (j—ﬁ)P and AG = AT — TAS
) AS _ (dE)
" nF  \dT/p
96.5 dE
OF 5x96500 (ﬁ)p

. (dEcell) _ 1 10_3
“\dr S, 2

=5x10"4VK~1

76. (¢) We have to compare wavelength of transition in the H-spectrum with the Balmer transition n = 4 ton = 2 of

Hetspectrum.
% }\H = }\He+
R..72 [1 1 ] R..72 1 1 ]
HZ4H - = Ry + 12
% % He 22 42
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1 11 3

n? ni| 4
Ifn; =1, thenn, = 2,3, ...
For firstlinen, = 2,n; =1
[1 111 1 3

1222 1 4 4
Hence, trnasition n, = 2 to n; = 1 will give spectrum of the same wavelength as that of Balmer transition, n, = 4 to
n,; = 2 in He%.

RyZ?
"~ nZ

77. (b) Energy of the electron in the nth orbit in terms of Ry is E, =

where, Z = atomic number, n?> = degeneracy

Ry (1)?
For H-atom, E, = —Hn—z
Ry Ry
9  n2
n?=9
78. (d)
79. (¢)
N
H
NH, NH,:
(a) tridentate (b) tridentate
NH, CH,
[NH C=0
NII (-‘II-
C=0
k/NHg >
CH,
(c) tetradentate (d) bidentate

80. (b) Effective atomic number EAN = Atomic number - oxidation number +2 X coordination number

For [Al(C;04)3]3~

Z=13
ON =3
CN=6

~EAN=13-3+2X%x6=22
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PART-III MATHEMATICS
8l. @ A={x:|x| < 3,x€}
A={x-3<x<3x€el}={-2,-10,1}

Also, R = {(x,¥):y = |X|}
~R= {(_2:2)' (_1'1)' (1'1)' (0,0), (2'2)}

dy _ y'(®)-y*
82. (b) ==t

= yf'(x)dx — f(x)dy = y?dx
f'(x)dx — f(x)d
Y >;2 ®dy _ o

:d{%}=dx

On integration, we get

= f(x) =y(x+C)

x+2 x+3 x4 2a
x+3 x+4 x+2b
x+4 x+5 x+2c
1x+2 x+3 X+ 2a
0 0 2(2b—a—o0)
x+4 x+5 X+ 2c

83. (a) LetA =

(using R2 g 2R2 _Rl _R3)
But a,b and c are in AP using 2 b = a + c, we get
1]x+2 x+3 x+2a

> 0 0 0
x+4 x+5 x+2c

A= =0

Since, all elements of R, are zero.

84. (b) P(A) =,P(AUB) =~

~P(AUB) = P(A) + P(B) — P(ANB)

< P(A) + P(B)

W] =

<-+P(B)

Sl w

5
> —
=>P(B)_12

Also,BSAUB:P(B)SP(AUB):%
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au

5 < p(B <3
12~ ()—4

85. (a) 2tan~!(cosectan™! x — tan cot ™! x)

_1[ { _1\/1+x2}
= 2tan cosec+ cosec
X
1
—tan {tan‘1 —}]
X
Jtan-1 vi+x? 1
= 2tan ——
X X
S Vv1i+x2-1
= 2tan _—
X

= 2tan~! {Si:::} (putx = tan@)

_4(1—cosH
— s fL2250)
sin ©
2sin? %
= 2tan~?!

2ein® . os?
sm2 C052
0
= 2tan"ltan—
an anz

=2-—=0=tan"!x

N| D

86. )~ pe=~[P>PA@=p]=~(P=>q9V(~(@=0p))
(*+ De-Morgan's law)

=(PA~qV(qQAr~p)

87. (b)

pl{qgq|~p| ~pvq | ~(~pVvVQ)

F [T T T F

~ Truth value of ~ (~p Vv q) is F.

88. (c) Surface area of sphere,

S = 4mr?
dr
and i 2

ds dr
W— =4 X 2r— = 8nr X 2 = 16mr
dt dt

=>ds
— X
at "
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89. (d) For (a,b), (c,d) € Nx N
(a, b) R (c, d)

= ad(b + c¢) = bc(a + d)

Reflexive :ab(b + a) = ba(a + b),Vab € N

~ (a,b)R(a,b)

So, R is reflexive,

Symmetric: ad(b + c¢) = bc(a + d)

= bc(a+d) =ad(b+c)

= cd(d +a) = da(c + b)

= (c,d)R(a,b)

So, R is symmetric.

Transitive: For (a, b), (c, d), (e, f) € N X N Let (a, b) R (c, d), (¢, d) R (e, f)
~ad(b + c) = bc(a + d), cf(d + e) = de(c + f)

= adb + adc = bca + bcd... (i)

and cfd + cfe = dec + def ...(i1)

On multiplying eq. (i) by ef and eq. (ii) by ab and then adding, we have adbef + adcef + cfdab + cfeab
= bcaef + bcdef + decab + defab

= adcf(b + e) = bcde(a + f)

= af(b +e) = be(a +f)

= (a,b)R(e,f)

So, R is transitive.

Hence R is an equivalence relation.

T

90. (c) arg (g) =3

x—2+iy) i1
-3

N e R
(e

I
ﬁarg(x—2+iy)—arg(x+2+iy)=§
(Y N_ (Y \_T
= tan (x—Z) tan (X+2)_3

1y
> ———-—=1+3
x2+y2—4 V3
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=>V3x2+y2) —4y—4/3=0
which is an equation of a circle.

91. (d) We know that, GM = HM

3
:>(31'32'33)1/32ﬁ
G*a*a)

( ) > 27

= (a;-a,-az) >

14z -as l_}_l_}_l)?)
a; d as

1 1 1)\
:(al-az-a3)<a—+£+£) > 27
1

92. (b) [x? —x — 6| = x + 2, then
Casel: x> —x—6<0

> x-3)x+2)<0

=>—-2<x<3

In this case, the equation becomes

x2—x—6=—-x—2

orx?2—4=0

WX =32

Clearly, x = 2 satisfies the domain of the equation in this case. So, x = 2 is a solution.
Casell: x> —x—6>0

So,x < —2o0rx=>3

In this case, the equation becomes

x2—-x—6=0=x+2

ie,x?—2x—8=0o0rx=-24

Both these values lie in the domain of the equation in this case, so x = —2,4 are the roots.

Hence, roots are x = —2,2,4.

93. (a) Let (h, k) be any point in the set, then equation of circle is (x — h)? + (y — k)2 =9




VITEEE 2013

é VITEEE PYQs

(h, k) lies on x2 + y? = 25, then h? + k? = 25 = 2 < Distance between the two circles < 8

=>2<yh?2+k?<8
=>4 <h*+k*<64
= Locus of (h,k) is 4 < (x? +y?) < 64

94. (¢) By m —n theorem at C
(d + 2 d)cotf = dcoty — 2 dcot(90° + a)

JY(N)
B
p Y ;
)X ' » X(E
(W Al—d—-C2d—D (E)
v
\n(s)

3 dcotf3 = dcoty + 2 dtan a
= 3cotff = coty + 2tan«
~ 2tan o = 3cotf3 — coty

95. (c) Multiplying x> —ax + b = 0 by x"™1, we get

XM ax™ 4 hx""1 =0

a, B are roots of x2 — ax + b = 0, therefore they will satisfy (i).

Also, o™ —aa™ + ba™ 1 =0

and p**1 — ap" + bp""1 =0

On adding egs. (ii) and (iii), we get

(a1 4 Br+) — a(a” + M) +b((xn‘1 + B(n—1)) -0
= Vg —aVy + bV = 0(v a® + " = V)

= Vy41 =aV, —bVV, 4

96. (a) Xr=o (=" "Cr
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1 3 7
§+ﬁ+ﬁ+ - upto m terms

. 1 < 3r
=D DTGt ) DTG
r=0 r=0

n 7r
£ D S
r=0

R R

1
... upto m terms = on + 4% + gin + --- upto m terms

(=3) 7D

97. (c¢) Angle of intersection between two circles is given by

17 10
ri+ri—d? S5 +13—-—
cosO = roT =
b 2| vi3
1\2 1\2
fhere,rlz\/(g) +(_E) +8
17
T2
r2:V13

1
2

o

andd=C1C2 =
=>c059=(
or tan O =(

9
=>0=t ‘1(—)
an 19

98. (a) by la=>b; =a(i+}j)
b, =b—b;, = (3—a)i—aj+4k

Also,b,-a=0

3
:(3—a)—a:>a=§

P
“by =S (i +))
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X1 y1 1 Xq V1 1
99. (b) The given matrix is |[X; Yy, 1|, usingR, > R, —R{,R3 > R;—RjA=([x—%X; y,—y;s 0]|=0
X3 y3 1 X3 —X; yz3—y1 O

(> points are collinear i.e., area of triangle = 0 )

X2 7 X Yz_Y1|=0
X37X1 Y301
So, the rank of matrix is always less than 2 .

100. (d) On solving the determinant, we have

1(1 — cos? B) — cos(a — B)[cos(a — B)

—cosa - cos 3] + cosafcos B - cos(a — )

—cos aj

=1—cos?B — cos? a — cos?(a— B) +2cosa - cosB - cos(a — B)
=1 — cos? B — cos? a + cos(a — B)

[2cosa - cos B — cos(a — B)]

=1 —cos? B — cos? a + cos(a — B)cos(a + B)

[cos(a+ B) + cos(a — B) — cos(a — B)]

=1 —cos?B — cos? a + cos? a - cos? B

—sin? «a - sin? B

=1 — cos? B — cos? a(1 — cos? B)
—sin? «a - sin? 8

2

=1—cos?B —cos?a-sin? B — sin® a - sin? B

= (1 — cos? B) — sin? B(sin® a + cos? a)

sin?  — sin? 1) = 0

101.  (b) —V7% + 52 < (7cosx + 5sinx) < V72 + 52
> V74< (2K+1) <74

= -86<(2K+1)<86

> -96<2K<76

=>—-48<K<38

So, integral values of K are

—-4,-3,-2,-1,0,1,2,3 (eight values)

102.  (a) Slope of AB = =




[I (GP VITEEE 2013 Er VERELE EYQS
edu

= tan® =m; = 1or 0 = 45°
Thus, slope of new line is tan(45° + 15°)

=tan60° = V3

(- it is rotated anti-clockwise, so the angle will be 45° + 15° = 60°)

X

a

B(3,1)

A(2,0)
Hence, the equation is y = v/3x + ¢ But it passes through (2,0),
So,c=—2V3
Thus, required equation is y = v3x — 2v/3
103.  (a) Solving the equation of line and curve, we get

2 — ZX}Z

XZ—Z{ NG

1
zx2—§x4(1+x2—2x)=4

= 3x%2 —4—4x% 4+ 8x =12
= x2—8x+16 =0
>x-4)2=0>x=4
andV6-y=2-2(4) = -6
oy =

~. Point of contact is (4, —V6).

104. (Mb)x+y=21

The number of integral solutions to the equations are x + y < 21,i.e.,x < 21 —y

B(0,21)

C A
(0, 0) (21,0)

~ Number of integral coordinates
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=194+18+-+1
_19(19+1)  19%20
- 2 2
105. (©) [ (1+x—xDeX 'dx
_ 1 _
= [ [X. extx (1 - X_Z) + eXtX 1] dx
[ f xf' () + FO0)dx = xf(x) + c]

J- (1+x—x"1)eX™ 'dx = xe*** " +C

=190

106 (@)fx)=x—[x],-1<x<0

=>fx)=x+1
When 0 <x<1
= f(x) =x

2 fdx = [ 2 feodx + [, f()dx

= [°,(x+ Ddx + [ xdx

ERNIH|
= |— X R
2 -1 2 0

_o_|&D? L
_0—[ _1]+E_1

2

1/2

7. ©f], [(X+1)2 4 C%)Z - 2] -

1/2[X+1 )(—12]1/2
) dx
1/2 x+1

fl/z 4X
= dx
_1y2 1¥2 =1
J‘O 4x d +f1/2 4x d
= X —dx
~1/2 1—x2 o 1—x2
1/2
4f 1/21 dX+4f mdx

= 2{log(1 — x*)}°, , — 2{log(1 — x®)}y/?

— 2tog(1-2) - 210g (1 - 1)
= 0og 4 0og 7

— —4log> = dlog
T TRy T 08y

108.  (d) Let P(x4,y;) be a point on the ellipse.
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2 2
>34 1)
18 32

The equation of the tangent at (x4,y;) is = + YY1 — 1. This meets the axes at A (

X 32
18 32

g, 0) and B (0, ) It is given that

1 Y1

slope of the tangent at (x4,y;) is —g

SO’_X_1.¥=_f
18y, 3

X 3

yi 4

X1 N

5>—=—=K
4

~x; =3Kandy, =4K
Putting x,y; in (i), we get K2 = 1
: Area of A OAB =~ OA. OB

118 321 (18)(32) _ 24

2 x, 1 20BK@EK K2
= 24 squnits (~ K2 =1)

109.  (d) Let mid-point of part PQ which is in between the axis is R(x;,y; ), then coordinates of P and Q will be
(2x4,0) and (0,2y,), respectively.

-~ Equation of line PQ is N + oy 1

1

If this line touches the ellipse

XZ y2
2t =1

then it will satisfy the condition,

c? =a?m?+b?

So, (2y;)? = a? (‘yl)2 +b?

X1

aZ 2
$4y% :{ le}‘i'bz
1

- =)+ () = ()= G2) =
X% yi X3 yi

= Required locus of (xq,y;) is




[I(GP VITEEE 2013 Er SHIEEE £ats
edu

a? b?

<X_2 + y_2> =4

110.  (d) Let P(asec 6, btan 8), Q(asec 8, —btan 0) be end points of double ordinates and (0,0) is the centre of the
hyperbola.

So, PQ = 2 btan 6

(a secB, b tan6)

Q
(a secH, — b tanB)

0Q = OP = +/a2sec? 6 + b2tan? 0

Since, 0Q = OP = PQ - 4 b?tan? 0 = a?sec? 0 + b?tan® 0
= 3 b%tan? 0 = a®sec? 0

= 3 b%sin? 0 = a?

= 3a%(e? — 1)sin? 0 = a?

= 3(e? —1)sin?0 =1

1
= 3@-D =sin?0 < 1,(~sin?0< 1)
= <3=¢? 1>1:> 2>4
o2 — 1 ¢ 3~ "R
>2
e > —
V3

111.  (a) There are 3 + 4 + 5 = 12 points in a plane.

The number of required triangles

= (The number of triangles formed by these 12 points) -(The number of triangles formed by the collinear points)
= 12C3— (3C3 + *C3 + °Cy)

=220—(14+4+10) =205

112.  (¢) (a+bx)e™™

= (a+bx)
x x? x3 Lx"
L= by =gt ot (G e

~ The coefficient of x' = a.
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eclu

-Dr =D =D
e e

113.  (a) X12%°log, x
= 10g(1999)1 1 + 108 (1999y1 2 + ++* + 108 (1999): 1999

= 10g(1999)!(1.2.3 e .1999)
= 108(1999)1(1999)! = 1

114.  (d) Since, the line is equally inclined to the axes and passes through the origin, its direction ratios are 1,1,1.

. . . X A
So, its equation is 1= % =1

A point P on it is given by (a, a,a). So, equation of the plane through P(a, a, a) and perpendicular to OP is
l1x—a)+1l(y—a)+1(z—a)=0

(=~ OP is normal to the plane)

le,x+y+z=3a

X 'y z

Z 4+ =1
3a+3a+3a

Intercepts on axes are 3a, 3a and 3a, therefore sum of reciprocals of these intercepts.

1 1 1

3a 3a 3a 5

115.  (b) The equation of curve is y = X — x2

>x2-x=y

-~ (-3) =~(-3)

S .
which is a parabola whose vertex is (5, Z)

Yy (1 l]

y = mx

&
<

> X
> 4

Ol (1 —m)
Hence, finding the point of intersection of the curve and the line,
x—x2=mx=>x(1—-x—-m)=0

e, x=0orx=1—m

9 -
o= fol ™(x — x2 — mx)dx




[( VITEEE 2013
edu

é VITEEE PYQs

{XZ x3 xz}l_m
R
(1-m? (1-m)’® (1-m)

=d-mT 3 6

6x9

~(1-m)3 = 5

27

=>1-m=(27)13=3
>m=—-2

Also, (1-m)3—(3)3=0
~(1-mP=3*=1-m=3

orm=—2

116. () limy_o - [logf(1 +x) — log f(1)]

limf’(1+x)1/f(1+x)

— ' (D/f(D) = 613 = g2

117.  (b)

: s
(1 + |sinx|)3/Isinx], —= <x<0
f(x) = b ,x=0
etan 2x/tan 3x , 0<x< g
For f(x) to be continuous at x = 0
00 =10 =, JIp. 109
lirgl_ (1 + |sinx|)*'sinx |
X—

1im{|sinx|.L} a
= ex—0 [sinx|} = @

: tan 2x/tan 3x
Now, lim,_,+e /

tan 2x tan 3x
= lim,_, o+ e( 2x XZX) /( I X 3x)

= lim,_,,+e?/3 = e2/3

Since, f(x) is continuous at x = 0.
2
cef=ePza=-
3

andb = e2/3

118. ()x+2>0,ie,x>—-20r—2<x
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log1o(1—x) # 0

>1—-x#1=>x#0

Again,1—x>0

>1>x=>x<1

Combining all the results for values of x, we get

—2<x<0and0<x<1
2 _ atan7ly\dy _
119. b)) A+y>)+(x—e )dx_o
dx _
(L +y) g +x= e

dx X gtan™'y

_+ e
dy 1+y? (1+y?)

1
IF = ef Ty2® _ gtanty

etan‘ly

Sx ey = f

1+y?

2tan"ly

2

e

-1
= x(en Y) = +c
ertan_ly — eZtan_ly +K
dy _y_ o2 (X)
120. (o) = g Sin® (s
dy d

_ _ dv A )
Puty—vx=>dx—v+xdxv+xdx—v sin“ v

) dx
= —cosec®vdv = —
X

Integrating both sides, we get

d
—[ cosec?vdv = [ ;

= cotv =logx + C

cot% =logx+C

Curve passes through the point (1, E)
~C=1

= cotg =logx + loge e
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= cotg = logxe

= y = xcot™1(log xe)




