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HINTS & SOLUTIONS

SECTIONI _PHYSICS

1. () LetO be the centre of mass of the disc
havingradius 2R, O'isthe new C ML

Letm = mass of dis of radiusE

' = mass of discwhenthe disc of racius B

isremoved
M =massof disc of radius 2R

How, m = (ﬂsz.U,
i il
)
aZE)*  daR
per utit area

whete o =

L' = [a(2E)? —aR %] o
= 3R
M= w 2R o 44nRs

I'u'I'.x+m.R=D

We ha
e L'+ an

[ Cllvlgetiihe ful disc is at the centre O

dem Il +mBE =0
o DMas—mE

N

[ nRQU}R=[_l]R

= the dnass

Thete appears misprint in this gquestiond

There must be &R instead of %Thm

DLR=[—£]R:>OL=—£
3 3

1
lol=3
The accel eraticer B a solid sphere of mass
ML radive Fandén ofient of inertial ralling
dlor rufmibhot slipging) an inclined plane
makdfiT an afigle & with the horiz ortal is
ainret By

Certral forces always act along the axis of
rotation Therefiore, the torqueiszero. And
if’ there is nio external torgque acting on a
rotating body then its anglar oo enbm
ig cotstardt.

Let the spring be compressed byx.
Cleatly, Iritiad KLE. of block = Potertial
energy of spring + workdown against
friction

1 1
o, Emv2= Ekx2 +fx

1 a_ |1 2
o, E><2><(¢B= Exl[l[l[l[lxx +15x%

o, 16=3000x% +15x
o, S000x*+135x—16=0

154415 — 4 %5000 x(—16)
=

2=5000
—15+
_ 15+ 565 B8 — 0055 m
10000
(1 gnoting —ve walue)
=55 cm

LetK'be the K E. at the highest point, Then

1
= D e w = : :
E 2mvx (. T 0 at ki ghe st poind)
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_Emu cos 6= K.oos @ g (h

[ E= lmu:“'J
2

o, K'=K.cofe0®

2
_ K[l] _K
2 4

In young's double slit experiment, the
ittensity at a poitit 15 given by

I=Incnsz[%]

where, I = marimum infensity
b = phase difference

(- 8=60°

2
Alao, § = Tﬂ * pafliiferenc e
in
A

ISl o [%]
(¢ 3

I
o) E=c0523|:|°=|\T/| =7

A_m
a3 CA L

The two springsarein parallel.
Effective spring consat,

E=K +K..

N ow, frequency of oscillation is given by
1 JE

f=—,—
Zn¥m

1 !K1+K2
f=—0—= ..
* 2n m @
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Whenboth k) and k. are made four times
their original walues, the new frequencyis
given by

=i.#&iﬂi

2n tm
Lf4(1{1+4K2j=2|(L fic) + 16, |
in m I\Eﬂ 1 /I

= 2f, from (1)
For pathiaf,
Q=50cd
W=10 cad

&E:f
»
i b

BErfivst law of therm odyrnami cs,
AT =0 -W =350-20=30 cal
For pathibf
Q=36 cd
W=7
Exrfirst law of therm odynami cs,
Q= AaT+W
or, W=0Q-aT
Since, the change in internal energy does
nat depend o the path, therefore
ATT=30 cal
Lo W= - AT=36-30=4 cal.
The kitetic energy of a particle exensting
S H.IM. 15 grven by

f‘l

K= %ma2 o sirft
whete, m = mass of particle
a= amplitude

m = atygdar frequency
t=time
Mow, average KE =< K=

1 .
= {Emmg & sire et

1
= Emmzaz aind ot

1 [1] [ i 1}
= —medgd | — oL En ey =—
= et |5 2
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= lmmj &2
4

1
= Eme{:4 [:ngj:* oo =2m
o, <kE> = n?may?

100 (K Herex=2=10%cosnt
Speedis gven by
ke
v=— =2x102 gannt
dt

For the first time, the speed tobemaimugn,
sing t=1

. .
o, snnt= smi

T 1
= 7t=— = — =
5 o t 5 0.5 sec.

11, (g
citouitis gwventeyy P =Eqp. I, cosd
Here, E=E sirmt

n
I=1I,4 t——
Dsm[m 2]

whichimplies that the phase differénce)
L
=3
n
F= Em.Irms.cu:usE =0

[ ctnsE = EI]
2

ThiVdistence of point A(+Z,4Z)
Ve

12 (0

AT

n

Q
@D ¢ BGD
from the origin,

O4= 15| = fE7 +(4T)°

= =2 urits.

We know that power consumed in ac.

z007-13

The distance of poirt B(2, 0) from the origin,

OB =|5|=42* + @ =2 units

Nwr,pcltemialat&‘fﬂ= ;i
dn =y (0@
Potential atB, Vi = i
R dpe (OR)

Potential differgnce between the
poirts & and B is giver bor

L@ 1 Q
dn 5004 dn g OB

__& [L_L]_&[l_l]
Cdmag WO OB dmegh2 2

48 =0
dai =,

Recired Ratio

Vu—Vg=

=0.

TR (N
_ Energy stored in capacitor
" Wark done by the hattery

Loy

=4 3 . where © = Capacitance of
Ce

capacitor
WV = Potential difference,
e = emf of battery

IECE2
= W=
e’

1
2
_RO
14, () WehaveI= IDL1-e LJ

(Ahen ourrertisin growthin LR circwif)

RN

=(1-¢
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15,

1

1.

(d

(ch
(9

Here, current 151 form by b stribnated across
the crosssecticn of the wire, therefore,
cirrent enclosed in the amperean path

formed o a distance g [= %]

(

= ﬁﬁl w1, wherel istotal ourrent
] )
Lna J

Magnetic fleld at

Ky = cutrert enclosed
BB = Tah

(1’[112\1
[ meJ =1 iy 3

ann 2 at

Mo, magnetic flel ddt point F.,

_bo T el
(Bﬂj"zn'cza) dma

E eguited Fatio= ﬂ= Lh% xﬂ
By  Ima® gl

a
o=
L Wy

a a
Thete is no cwrert inside the pipe and
hetice Ampere's law can not be applied,
Binding ener gy

= [ZMy +(A - )M, —M]c?

= [BMp +(17 -2, — 1] c?

= [BIp + 9l —1I]c?

= [0 + 9T, —I ] e

Butthe optiond) is negative of this.

1%,

19.

20.

21

(g

(@
(@
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There 15 no change in the roton marber
atid the neutron manber as the y-emission
takesplace as a result of excitation or de-
excitation of mclet.

The currentwill flow through R whesithe
diode iz forward biased

Energy of aphoton of frecuendsy v 158w
by E=hv.

&lzo, E = pe, where pigthe moomentom of
photon

by
hv = pé = p=—u.
c
W I that
V=E = ikt = v dt
it

X T
Trie gy ating, Idx - Im
i} i}

X
or  x= I(v.;, +gt+ft2)dt
0

2 3
= |:V|:|t- +%+ﬂ?:[l

2 E:

gt
r=wpt+=—+—+r¢

oL, i 3 3

where ¢ iz the congant of integration.
B question,
x=0att=0.

f
0=-x xD+£§xD+§xD+c
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24,

23

(i Bryithetheorem of perpendicul ar axes,

(3

=L+, A
(- L= begr symumetry of the figuare)

I
Igp = =
EF 7

Agairy by the sane theorem

Li=lap+lpp =214
([~ Lyp=lpp by symmetry of the fi gure)
I

Tyo = 2

AC ST
. (i)
From (1) and(if), we get
Igp=Tup
Here,
x=xucus(mt—nj4)

Vel oty

dx . 7
= — = —Xpoad| ots —

it 4
Acceleratigr,

a= E= —x,:,r:ca2 cos (mt—ij
it 4

B0 cu:us[n +[mt—%]i| =3, 00
[o++%)
cos| mt+—
4

Bt by cuestion,

Accelerdtion a= Acos(et+ 5

C ompating the tero accelerati ons, we get
3n

H=xumgand5=T.

24.

()

z007-15

&z shoerninthe fi guare, theremiltant electric
fields before and after interchanging the
char ges will have the sam e magnitude bt
opposite directions.

&lso, the potential will be same in Both
cages asit iz a scalar ouartity

9 4

q q

5. (B By question,

Halflife of i, Ty = T4y, average ife of ¥

fnd 1
SSe S a R = (D) Ay
he Ay %
= Ay, = 0693 Ay
lx{ly.

Mo, the rate of decayis given by
k= Rue'?"'

For 3 R, = Rpe it

For ¥, Ry =FRge 7

Hence, By > Ry

Thus, Zwill decay fasterthan ¥
The efficiency (| 1) of aCarnot engine and

the coefficient of performance (f) of a
refrigerabor are related as

p=—M
il
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B ®

2. (a

&lso, Coefficient of performance (f) is

giwe by ﬁ:Q—g,WhHEinSthE b=y
w

dbsotbed from the reservoir.

ol
10

n

2

Lo i,=907.

&l and%}e ate semmiconductors bt C isan
sl ator. Alzo, the conductivty of 31 and
Ge is more than C because the valence
electrons of 34 Ge and C le in third, fouth
atud second orbit repsectively

Here, E and B are petpendic o to each
other andthe velocity ¥ does not chage,
thetefore

E
E=qB = v=o

E xB
B2

E B <8
T

Alan, ‘

E B an?0® B
=—=—=|v|=v

B4 B
Dt o 18 e rect.

Hergpl %) = f—nvolt
-4

kv
YWeknow thatE = —— =—i[ EDJ
@ gl
. E= +%
(x" -4
Atx =4 pm
a0 =4 140 10
E=+——— = +——= +—valt/um.
@-g? " TTa”TgroEm

Positive signindicaes that E isin+ve x-
directon

0. (d
34
32 (0
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We have to find the frequency of emitted
photons. For emission of photons the
transition mud take place from a higher
etiergy level to alower energy level wii ok
are giwen only in options (¢) aad (d).
Freguency is given by

hv=-1346 Lﬁ—%
]ty

Fortransitionfrom n=@ton=4&,

W oo136( 1 1) Mgt
V' h gzt ol h

For transiti o frdin 1= 2 ton=1,

g, A28 [l _EX(EJ
on o) el )

y oy
Hence option(d) isthe cotrect answer.
Wisifings free bods- diagrams for m & DL

=

mal

—_—

IT >
[;|-), i »
I
we get

T=ma and F-T=Ma
where T isforce dueto spring
= F-ma=Mha
o, F=Mhla+ma
__F

Ml+m
M o, force acting on theblock of massm iz
F ]_ F
I+ms m+MD
Power of combinationis given by
P=F+P,=(-15+5HD =-10D.

a

ma= m[

=L mette

1
How P=== f‘=l
f F -0

f=- 1—:-clEIEI cm=-10 cm.
10
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353 0 LetT bethe temperatire of the interface.

34 (8

&g the o sections are in series, the rate
of flowr of heat inthem will be ecqual.

T, 4 LTy
K, kg
KA -T) _ Kpa(T-Th)
£ 43

where & is the area of crosssection

o, KyAlT -Tody = AT -Tyé,
of, KTid, - KT8, =K, T8 -K Ty 4
or, (Eqad) +E 80T =K Tid, +K T 4

K, 2 +K 1,

_E AT+ AT
Kl-rfg +K2£1 '

We hawe, [ =lﬂlng{i—1]
]
(1,
L,=10log| %
2= 0oel )
Ll—LQ=IDIDg{II?1]—IDIDgI[%}
(s |
ALé&10log) a2
* DgI\Iu qu/I
o, ﬁL=IDIDg[II—1]
]

on, 20 =1I]1|:g{11—1]
2

o, 2= lng[i—:]

o Logp?
I

L

I, =—=.

T

= Irfensity decreases oy afactor 100

(B

(€)

zonr-17

350 (b We hawe,

Mclar heat capacity=hiolar mass= Specific
heat

capacity per unit mass
oo G =280 for mitro
" cﬁ =z cﬁ ( getl
Now,C_ -C =R
o, 29C,-28C,=R
E
E .
When a charged particle@ntesfa magnetic
field at a diregtion perpendioalar to the
direction off$n otidrn thefrath of the motion
iz circull ar. Indiroular motion the direction
of welocity ch@sges at every poirt (the
maggitade temains constanf). Theref ore,
ey m cevesdian will change at every point.
Bt Sineti c energy will remain constant as

= G -Cp=

i given y %mv‘q atid v is the square

of the magmitude of welocity wiich does
not change.

Cleatly the magnetic fields at a poird F,
ecpu cistart from ACE and COD will have
directions perpendicul ar to each other, as
they are placed normal to each other.

2md
E- [ij[lhﬁj
T 1 )
" B=%[If I%)m
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3E.

(d

(a

(8

We know that
R,=Ry(l+ at),

= Ry,=R,(l+50a) o
Ryog=Fg(l +100a) (i)
From (3, R g -R,=50cR, .. (iif)
From(if), gy —Fp = 100 aRyg (i)

Diividing (i) by(iv), we gt
Ryg-Fg 1

RIDD_RD 2
Hete, Rsu= 0 a.ﬂdRmI =§/0

5-Ry 1
6-R, 2
¥, 6-R,=10-2F,
a, By=40.

The potential energy of a charged capacitor

2

is given by U=§—C.

If a dielectric slab iz inserted betwesfi'the

. Qf
ates, the energyis given by -—— fvbiere
plates, gyisgiven by W0

E iz the dielecttic constant)

Againy whenthe dielectie'slalidsgem oved
slowly its energ@iBsreages to initial
potertial energy Thu@ witek done iz zero,
Electronic charge dogs not depend on
accelerafion due f0 gravity as it is a
urivesgal Gitstard

Ao, elegtr i charge on earth
= eleleohic chat ge onmoon
Reqired ratio=1.

SECTTONIT- CHEMISTRY

dl Ok According to Kohlrawsch’s law, molar

cotudhactivity of wealk electrolyte acetic acid
(CH;COO0H) is givenas folloars:

Ao cool = A% cH, ook A HDL A e

Value of A%, should also he

known for caleulatingvalue of A ey, eoom -

44

43

(d

(ch

“ (@

45,

L)

C]

(D

(dh

- (d
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Aromatic atnines are less basie than diphatic
atnines. Among aiphatic aminesthe arder of
basicity is 2% > 1* > 3% (. of decreased
electron density due to crowding in 3%
atnities)

- dimettorlamine (2% aliphatic aming) is
stronges base among given cheifes)
When alled bermene are cridisechiith allaline
EM10,, the entire alloyl grompisexidised to
—CO0OH group regardlefe of lesgth of side
chiaity,

CH,CH, COOH
gy
Etbeyl bfmens Benmoic aicd
CHs

Tals 5 403 10 1
CH; -CH, -CHy - C-CH-CH, - CH;

CH; CH,

Hy
I—ethyl -4 4-dimethyTheptare

Diamagnetic species have no unpaired
electrons

Dgz_ =ol &, a*l#, o, GEPE , nprg,
n2n2, ﬂ*?pxz, ¥dp 2

Reluctatwe of walence shell electrons to
patticipate in bonding is called inert pair
effect. The stability of lower oridation state
(+2 for group 14 el e erd) itcreases ongoing
dowy the group. 3o the correct order is
B, < el < Phel, < 3nil,

Chlotine reacts with excess of amronia to
produce ammordn chloride and ritrogen

8MH; +3C1ly — H,+HH,C1
Smaller the gz e and hi gher the charge more
will be polansing power of catior. 3o the
cotrect order of polati sing power is
K* = Caft < Mgt < Bett
Mass of 3.6 males of H 20,
= Moles * Molecwd at mass
=3fAubEg=352%8g

1000 ml sohtionhas352 2 gof H30,
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50 (d

51, (h)

52 (4

53 ()

54, (d

Civenthat 28 g of H,350), is present in= 100
g of solution
352 8 gofH, 30, ispresentin

= % =335 zof salition

=1216 g of sohation
. Mass 1214
Detsity= Volane 1000 =1.216 ginl
=122 g/ml

Hy&——=H" +HA™

K, =10x 105 = m

[Hza]
HA™ —H* +A”
K, = 50x10-10 < 1T
[HAa™]
+9dra 27
K=%= Kl }CKQ
2

=¢1 0= 1075 505 2 1071 = 5 1 28
Given p =7, pl = 200mmy, xy =05,
xp=1-06=04,FP=290
P=ps+Pp= DA¥achBiEt 5

= 290= g 0620004

PIED. =330 mm

AT =@H" <T A3
Fog a sponitahieous reaction AG® < 0

o BH® —Thse <10 = T,
heF
3
> 9307 g7 0k o 1118K
160 2

dHp =E; —Eq =130-200= —20 klimal
The nearest correct answrer gvenin choices
maybe ohtaned by neglecting sign.

E =0 when cell iz completely discharged.

N 20 ]
[0 ]

LS

. (d

)

57, (3

S (4

20 m

6. (b)

For agidic budfer pH = pil +1og

L
H&

Cisfenipll = 4.5 and acidis 30% ionised
[Ha]s [AT] (ehet aci dis50% iord sed)

pH =g, +1ogl

pH =K, =45

poH=14—pH=14-45=9%
From the given datawe can say that order of
reacti cnwithrespect toB =1 becasse change
in concertration of B does not change half
life. Order of reaction with respectio A= 1
becaunse rate of reaction doubles when
concentration of A is doubled keeping
concentration of A constant.

Order of reaction=1 +0 =1 andwurits
of first order reaction are L mol™ secL
4f orbitalisnearer to roacl ens as comparedto
5f orbital therefore, shielding of 4f iz more
thiat 5f.
Complexes with dep® hybridisation are
syjuare plaar. So [PtCl4]2‘ is saare platiar
i1 shape.
The orgaric compownds which have chiral
cathon atom and do not hawve plane of
grmimetry rotate plane polarized i ght.

CHO

|
HO-C“H

JIH;OH

(*is ampnmetric catb ot

Proteins have two types of secondary
gractures c-helix and p-plated sheet.
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6. (k)

62 (a)

6. (d

CH;

Tolure
&, (@
65. (c)

(a)
(k)
(c]
(d

8. (=)

The reaction follows DMarkownkoff rule
which states that when unsymmetrical
reagent adds across unsymmetrical double
ot triple bond the negative part adds to
carhon atom having lesser number of
bopdrogen atoms.

CH; -C=CH+HBr — CH; - C = CH,

|
Br

Br

|
— , CH,-C-CH,

T

2, 2-dibrom o-propate
Thisis cathidamine react on
CH,CH,NH, + CHCl; + 3EOH
— CH NG +3KC]

+3H0

FeCliisLewisacid Inpresence of FeCl; ade
chain hydrogen atoms of toluene aze
subatituted.

(H3 g £H;
@ L, FeCl, @’ +
crchlaro tohaere 1

pecklaro tolerve

Hitro is electron withdidwing arowy, so it
deactivates the tifig dfwrdids electrophilic
substitution

My bt or'der 3, (et amagnetic
M2 bonuc dedér, 2.5 paramagnetic
N et

20 .2, parath agnetic
M bond order 2.5, param agnetic
O™ bondorder 3, damagnetic
2 bond order 2, paramagnetic
0, % bond order 2.5, param agnetic
- (c) iscorr ect answer
Mlore the distatice betweenrnicl ens and ot er
arbital s, lesser will be force of attraction on
them . Distanice between micleus and 5§
othitals is more as compared to distance
bebareendf orbital and roacleus. 3o actinodds
extibit moore munber of oxidation statesin
gereral than the lardhatod ds.

67. ()

65. (4

69. (d

70. (5

ATEFE-2687 S0rvED PAFER

Letthemass of methate and oxyrgen= m gm.
Mole fractionof 0,

_ Mcles of Oq
Moles of 04 +Moles of CH,

_ m/3d _omi3l 1
mi32+mAs  3mi3z B
Partial pressure of O = T otalyse S@are = dicle

Zp
3 3
Ogmotic presg@efaf isotanic soutions (n)
are equd. Fogfsolition of unknown
substatgein = LET)

_SEs/M
v
Fof sclutbon of wes, C.) (concentration)

a0

v
iver
=
wa=CRT
CRT=CLRT or

F3A5/M 1R /40
v v

s M=210 gmol
CivenAH=41 K mal-l= 41000 ] mol-!
T=100"C=273+100=373EK
n=1
AlT=AH -AnRT =41000 —(2 = & 314 =373
=37208 22 T el = 37 9 kIl
Letx = solubility

1
frastimif02=P>< - =

1

Cy1=Cy

AdO, == Ag" +10;5”
K =[Ag] 005 ] =xxx=x*
Givenk =1 %1078
x=fEy = 10 = 1010t
moaldit
10 10* =283 it

1.0 %107 %283 %100
= A100ml
1000 sttt

=283 %1075 gn/100 mi
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7. (8

T2 (H)

3 ()

T (d

75 ()

6. ()

Let activity of safe working= &
Ciwvendy, = 104

A= 0493 0493

t’l."ﬂ 30

_ 2303, &

1 A &

2303, 104

—ln
069330 e &

230330
0693

Chiral conformationwill not have plate of
symin ety Since twisted boat does not have
plate of spnmettyitis cliral.

In SN:‘ mechanism transition state is
pertarelent. For bk dllod groupit will have
sterival hinderance and smaller alkod group
will favowr the SN2 mecharism. 3o the
decreasing order of reactivity of ksl halides
is

RCH,¥> R,CHY > R0

=logll =100 days.

CH;CH,O0H—E2 oH cH,1
P2

—E 5 CHyCH Mg o
®

CH4CH, EH:CH

H—i? — Ol B —%—DH
i H

iy

t—proprrlaloohal

(dh =3 £=10 meats 3s orbital
L n=73, £=1 means3Iporhital
(0] =73, #=2 means3dorbital
[ n=4 £=0 meats Js-orbital
Inereasing order of energy am ong these
othitalsis
s 3p<ds<3d
3d has ki ghest energy.
Greater the difference hetween

electrone gativity of bonded atom s, stronger
will be hond.

F-H... F isthe strongest bond.

7. (0)

. (9

.

4 (V)

2. (0)

zo07-21

2+l = 268

gy g 3y

S G moles of HCL produces =3 moles of H.,
=3=324L ofH,

S 1 mole of HCL produces
_ 3wdid
f

" Zmolesof &l produces 3 males of Hy
=3 = 228 ol Hy

S 1 mole of Al produces
_ Ixdid
2

= 1 gk oF Bl

=336 L ofH,

(MH 41530, +8H @ —=— dH.30, +MNH,O0H
H, 30, dspstrifiz acid and increases the
acidityfof soil,

apontaneity of reaction depends on
ferdency fmacour e mirmum energy state
atyd arimum  randomness. For oa
gaort afie cus process in an izolated system
thefghange in entropy is positive.

[sotopes are atoms of same element having
sathe afomic mamber bt different atomic
magses Meutron has atomic roamber 0 and
atomnic mass 1. B0 logs of neutron will
gerier ate isotope.

SECTIONII. MATHERATICS

Hven: Force P=Pn Q0 =3n resdtat B = Tn
EF=Fn Q) =(3n R = Jfi5

We knoar that
R =P4+0%+2PQ cosa

= T=P+(@+2x%Px3cos g
= 49 =P*+0 +6P cosou D
= A0=F24+6F cosm

2
arud [#ﬁ] =P24+ (=32 +2F * -3 coso

= 19=F*+9—6Pcosm

= 10=P?—6Pcosm )
30=2F2

= P9=35 = P=3n
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2.o(d

8. (0

Bh (k)

Given : Probabilities of aeroplane I, ie,
Fily = 03 probahilities of scoring a target
cotrectly by aeroplane ILie PN =02
AR 1y=1-03=07 andF(I)=1-02=08
o The required probability
=P(TrnD =PI KL =07 =x02=0.14
1 1 1
1 142 1
I 1 l+¥
ApplyE, = F,-RiandR — R -R,

1 11

D=0 = 0

o0 ¥

Hence, D15 divisible by both x and v

Givern, D=

=3y

Givern,  egquation of  hyperbola
25
- =1
cosf o sindo
We kow that the ecpation of hyperbola is
LS
a b

Here, a? =cosf o and b? = sin® o

We kniow that, b = a°(e? - 1)

= sin2m=cu:uszm(ez—1j

= #n® o+ cos oL = CO aet

= ¢ =l+tanm=sec’ ol = d=seCo

4= COSCL. =1

[aduk iR

Co- ordinates of ol arefiEaes 07 ie (X 1,0
Hence, absrissae e Tocy femain cotstant
whet ot vaties.

Let the angle of litesm ake s withthe positive
directiiyof 2haxi= 12 o ditection cosities of
line writhothedbee dir ections of x-axis, y-axis,
ahd=iaxi 8is 1 m, nrespectively.

. 1: T
. U= cos—, m = cog—, n=cosn

bowe know that, B+mE+ni=1

cusz% +cusz% + cosfo =1

= + = +coste =1

b | —

1
2
= cofgp=0= = %

Hence, angle with positive direction of the

LW
Z-axisis —
2
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86. (@) UsingLagrange's Mean Value Theorem
Letfix)be afinction definedon [a b]

£(4) - £ a)

then, £'(g -1l A4
b-a
ce[ab]
: Civenfix) = logx
1
)= —
eojuati or (1) biec orm g
1 _fE@-fl)
¢ 3-1
- 1_ loggislog, 1 o log,3
c 2 2
= = = c=2logse
| log, & &
BT, (dh J@T%n fisdén~ (sinx + cosx)
fig) = ! 7 (cosx - sinx)

L+(sinx +cosx)

='Jz-.[::5cnsx—312-sinx]

14+(sin x + cos x)g

b oW
COE —.205 X —51— .51 X
4 g

1+(sinx +cos xj2

Zeos [x +;j

s —
G 1+(sinx +cos x)2
iff 7 (2 =0 thenflx) isincreasing Aaction.

Hence fix) isincreasing, if —%{ x +%< %

SN .
4 4

Henee, fx) isincre asingwhenn [— %%]

5 S oo
22, (4) Givent=|0 o 5o |and]|4?|=25
oo s
5 5o oo |[5 S o
A= 0 o Sell0 @ Sm
oo s5|o o s
25 25m+sad So+ e+
=0 o s 4250
0 i 25
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© | A =35 (250

1
L 25=25 25y = e =3

2 E
59, () Wekn:n.vthatex=1+x+};—l+};—l+ ........ o
Putx=-1
el=pogeio il o
20 31 4
Lol 111
e _i_ﬁ-i-m_ﬁ ........

90 (H) Given |20x3%| =1 and 8 is acute angdle
between {3y and &, [ =1,] ¥| =1

= 6|0 %] sng] =1
-  6|sn®|=1 = sin8=é

Henwe, there iz exactly one value of & for

which2 1 %3 ¥ iga witvector.
91. (41 Let B be the top of the wall whose
coot dinagteswill be (a 1. Range (K = ¢

u, Biah
b
3

=y =

E lies on the traj egfory

5r=xtanm—lg

1
= bE Fathy - —g ——
woend o
= b=atann;1—¢i|

29® cos etane

= atatic [1-

= a tatig 1—2—
u” 2sncicos o

g

eI

%. (1)

5. (d)

2007-23

=ataho [1-

[, _a r__ w? gin? ool
| PR

=atatig |1-— F=
g

= h=atanc [I—Ei|
c

= b=atang. [E]
g

b
= tan@t'=s <=

o=

Thelangewffro ection, o, = tar] _be
ac-a)
Lt the roymber of boys be x and that of girls
a8

=  Sn+d2y=300x+%

= 3z —30x = S0y—4dy

4
= Ix=8y = £=iaa|nl:1 * 2
¥ o1 x+vy 5
Required% of boys = —— x100
X+5f
=§><IEIEI=8EI%
Parabolay= 2x
A ¥ =8
: i
s : 20 »
ot F
Il s
o
+1
#1

\

Point must be onthe directrix of parabola
. oeguation of divectrix x+2=0 = x=-2
Hence the pointis (=2, O)

W ko that equation of sphete is
W+ + 2+ D+ 2wy 2wz +d=0
whete cetitr eiz(—u, —v, =)
gvenz®+y +zd—fx—12y-2z+20=0

- centre= (3, 6,10

Coordinates of one end of dameter of the
ghere are (2, 3, 5). Let the coordinates of

the other end of di ameter are (o, B, )
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; o +2 -3, |3+3=6, w45
2 2 2

= oo=4f=%and =75

© Coordinate of other end of diameter are

-1

(4,93
05 (h) Ctiven 3= 1+ J+K, b=i—]+2k and
o= xI+(x—2)3— .
If ¢ lies in the plane of & and E then
[abe]=0
1 1 1
ie |1 -1 2 (=0
 (x-4H -1
= 1[1 =2 —D] -1[-1 —2x] +1[x —2+x]=0
= 1 -dx+d+1+3x+2x -2 =0
= dx=—4 = x=-1
. (2) Given: Thevetices of aright angled triangle

AL ELB, 1 andCrd, 1) and Avea of AABRC
=1 soaare vt

T d
401 k)

El,1)
0 X
L J

W ko that, area of right afsledftiangle

CZ 1

! i
= 3 *BCx4B 51 5~ (0| k-1

= Hk-=2 = K==1,3
CGrivvenn , The@oordinates of pointsF, O, B are

(~1, 00, W O (3, 343 respectively
4 B33

9. ()

i3 a3
X 4
Pi-1.m Q0,0
-

ba

Slope of QR = F-h ﬁ
g~y 3

= tane=15
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n n
= a=2 = spox-1
3 =7

mdn
AR =p-—="
QE=n-7=3

- Blope of the line QI = tan 2?11 =—

. Equati on of tine QM is (y—0) £ 5 (0-0)

= y=—Jix= \Ex+3r=lil
98, (@ Ecuationof bisectors of lings, xy=0arey= +x
¥

¥=x y=x
X
|(U,'3')
+xinthe given ecuat o
m}#}-ri-(l—mzjx —mx?=(

- e + 1 —m ¥~ =0
= l-m?=0=m=+1

. 1
9. W Giventigy=1)+{ 1) wheretiy= [22 L
F(e)=ﬂ:e)+f[3
= B = j‘lu:ugt J"'Elugtdt &
1 1+t T
1/
Mowfor solvmgI=I el':'it
1 1+t
. Putl=z ::>—Ldt= & = .jt=_E
t 2 72
andlimitfort=1 = z=1andfort=1/e =
=g
lo [l}
il
. .
! 1+l z
T
_ J‘* (logl-logzlz [_ EJ
1 z+1 =
=.|-e_1'3£[_£] [ 1logl =0
1 Zz+D% =
=IE logz &
1z(z+1)
_ rﬁ&

1tt+1)
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h h 432}{
By property [ “fcit= [ o ] FQO) = lim ————
) i i x=0 et 2+ T 1+ e 2
Equation (A) he
EIDgtEﬁ-‘I‘J-e ]'Dgt i = litn 432}{ |:E fnrmi|
F(e)= L 1+t 1tl+16) 20 dye?® 4 262% 42 a
2 o
) IEt.lc.ngugtdt _ r (loghit+D) o - lim % e
“hTary COh w4 w0 dxe ™ + o) am )
x dt L
1oy t S
= Fy= [ 25 02 [gEe
Letlogt==x e 1
| I—:sec“ X
Co—dt= e rada?
t
Lo _ _ _ _ . . T
[forlimitt=1,x=0andt=e,x=loge=1] s [sec i =3
1
. F(e)= I % dt : 1 .
0 = ogep o x—sec 4l = =
x2 m . n oM
Flei= | 2— o LI A= 242
(e 7 = =ef X P 2:>secx 2+4
3m 3n
1 = serli= " = x=sec—
= Fle= 3 4 4
100.¢d fx=min{x+1,|x]|+1} = ox=—of2
= fiX1=x+] = x <R 103.(6) I=IL'
T4 cosx ++f3 sinx
Y=_x+]_ 3?=}{+]. I=.|- s
Wyl 2 l—cosx +£sinx
2 2
A Y
AN -] o
¥ in I
L4 [smrj u:u:us:c+u:u:usrj smxi|
Hetige, fix) 15 differentiable everparhers for
A1%e R, P P S
: 1 2 sin[x +1J
100 (k) Gmen,f{xj=;— = &
g2% _
1 m
1 2 -
= f(li= lim —— = [=—. cosec[x+—]dx
o =0 % ¥ EJ- 6
2 Bt wre ko that
B CRaV 5 0
=}]{1_1:}Jm ﬁfﬂﬂ“ Icnsecxdx=1u:ug|(tanx!2j|+c
- uaitg, L'Hospital nde

L I= l.lu:ugtan [£+EJ+C
2 22
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104.(2) The atea enclosed bebw een the curves
f—xa.m‘lj.r ||
From the figare, area].ws‘t:uat!.:vemj.r2 x atud
y=x

1
-~ Reguired atea= ID (7 — vk
3."2 }{2
IEJ— L EYT R

11

S Required area = %[xwz :E -

2.1 1

"3 17 6
Let o and p oare roots of thefedquation
P+a+1=0
ot p=—amdap=1

given |a—B| <5

= YR Ll <@

[ @B =@+p-dop)

= et Mt - i3

Wl 002 #00 = —F2a03
= 1 =09,
Letdhe series 5 ar, a2,
ot Dt 551 Ot
giver, a= a + ar
= l=r+f
= f+r-1=0

_ -l 4l

2

-1+ J-
4'3—1

2

105. ()

106. (4

..... ate ity geotn etric

2

s

= = (talritg +we walug)

= t=

07.¢d  sin™ [B +cosec] [EJ _z

108.(c)

109.(8)
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4; 2

.1 [x] n -1 [5]
= g | —|=—-coger |[—
3 2 4

Ne=at72]

=  sin! [ﬂ = cog ! @ e

[ sin~! 5 s

Let cu:us_1§=ﬁ:>ccusﬁ=§ >
= A=ffor! (4
5
3
=psin M= 2
4 As -13 g 4 B

cnfl(dﬁj = sl (373
erjuation (1) becotme,

sin_1£=sin_1E
5
= £=§ = x=3
5 3
Té_ ]’b =(—1F. 22 (2 (b is anexpand onof
5thte:rm—tj=
—(—1)4“0 (a)n @4 i, a ot
fthterm = =R (a)n‘j(:hjj
I.’_‘rnrentj+t|5 Ds+
PR A O o e S R T
nl A"y nl a®h”’
= — - . =
Hn-41z4 " Sln-5) 50
nl ath* [
dlfn -5 at
LI I 2
n-4 3a W
Set3={1,2,3, ... 12}

LuBuC=5 AnB=BnC=L4~C=4¢
- The number of ways topartition

1z gl 4l

= 12 —

Cax "0y %y = g™ 2 i

121
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1O §0= 47 4+ cos] [%—1] +logleosx)

111.(4)

£3) is definedif—1 < [%—1] 21 andeosx>10

a Dficzag-ltoxl
2 2 2

or D£x£4and—%<x<£

2
n
X E[D,E]

Given: & bodyw e ghing 13k gis suspended
by two strings OB = 5m o and OA = 12 m.
Length of rod AR =13 ML
Let T, is tension in sting OB and T, is
tension in string Cl4,

: T, dng =T, cosg N
and T,sng +T,cos8 =13 A1)

OC=Ca=CH

LEDC = AQAC 5 (lef)
and SCOE= S0BC
Y o if W 2SR

\ \ 3 12
SnbH= smﬁ—ﬁ and cosd= =

W putting the value of sing and cosg in
g opation (1) and (i) we get
Tgi—T]_].2 ﬂﬂdTl_i+T2.£=13
13 13 13 13
= 1T -53T,=0 (i)
= 5T1+12T2=169 vy
Solwing equation (1) atd (1)
60T, — 23T, = 0
60T, + 14T, = 165 =12

168 T, =-169=12
= f =12andT;=5
Tenmu:unsmstrmgs are Skgand 12 kg

112.(k)

13.0d)

114.(6)

2007-27

& pair of fair diceisthrown, the sample soace
S (110,000,530 =38
oestiliy of getingd are (5, 4),(4,5), 6,71 G.6)
. Possihilityof gettitys score 3 ita sitigle theo
1
9
robability of getting soore 9 ex actly wgice

1]2[ 1] a1 [ =
=3 w2 [ 1-2| 22wl 2
2 Lo FL AT

1 8 =2
W—H =
2 8 5 9 245
Equatmofmclewhusecmtrms(h,k)
Lelx —hP + (peld= k2

i
38
- Pr

(radius of circle = khecause circle istangent
tox-aid)
Equatmnof circle passtgthmugh(—l ey
(AR -R
= 1 +h+2h+1 + K2 -2k =k?

= b +2h-2k+2=0

D=0

(R —d=1r2k+D 20
= 4-HFk+DH 2 0= 1+2k-220

1

= k2 3
Letthe directioticoganes ofline L bel, m, 1 then
A +3m+n=0 (1')

andl/+3m+2n=0 ;

oty sol ving ecpation (1) and(uj we get
i m n I m_n

== 3

Iz +m2 +n2

W —= ==
33 3 Fliapam

-3 1- —3:3

T m= =

27 A BB
Line L, makes anand e g with +ve x-axis
- I=cosg

1
= Cosg, =
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115, (a)

116 (6)

117.(2)

Creneral equation of crcles passing through
otiginandhavingtheir centres onthe x-axisis
@+ +2g=0 Y,

O diff eresdti atitngwr .y b, we et

dy . [ dfr]
Fa=() =_

™ =4 = B X+3de

- equation (11 be

w42 [—[xﬂl—"’]]-x =0

= :c2+§.r2—2:c2 —2x % =0

Ix+iy.

d;
= §.i3=x3+2x5.rd—lir
X

Bitce, p atd o are positive real mamber s
o+ = 1 (Tiver)
Uaing AW 2 G

2 2 4q% 42
. [p;q] 2 Jp? =T

1+2
P 1+2pg 2 dpgy
12 2pg o, 2pg=l
pq = - @, pygz L
£3 : =g

Now, (p+g?=p?+ g +2pg

= [:p+q]251+2><% = ptgz gy

In the A& ACE, -

S A0B = 60%
and < OB& E
L DABdnce A= h
OB = fadiug of
same citcle) . &
A0B 15 3 Bgailat eral \
trifngley Letd the , s 4
heicht SBtewer ish o
. Wiven distance
Betgken two points
& & B lie on b

Boundary of circwuar park, subtends an angle
of B0° o the foot of the tower AR ie AB=a
Atowrer OC stands at the centre of a cirowl ar
patk. Angle of elevation of the top of the
tower from & and B is 30°. In A OAZ

i

£ 0OBA= 2 ADR =2 0AR =60°

= L=E:>h=i

5o N

112.(d
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We lenow that, (1 +:x)20 =2, +20C 2 +2C,
P [ L 2 el
...... x
Pty = 1, (ﬁ§=ﬂﬂcu—ﬂﬂcl+3f‘cz—ﬂﬂc3+
...... +300, Ao L+,
= 0= 2", -0, +20, -2
+.0 —3'365,]#’3(:1E|
= D, =200, 200, +200, 20
+.....—4HC, FC
I 20 2 1 a0,
= Ao -0+, Do+ 200

1y
) C1o

119.(b,c) E cuation of norm al at o0, Whis

120.¢3)

dx
¥-y=- E(X—XJ
 oordinate of80at 2 axisis (20 0) (1et)
RO e St
dy

dyr dy
=¥ - = A=xty—
i * e

s o ordinate of G [x +y:x—y,ﬂj

Fiven distance of O from origin = twrice of
the abscisza of p.

x+5r% =| 2x|

d; d;
= x+5rﬁ=2x ot x+yﬁ=—2x

iy _ o,
= ¥ TX or yo - =3
= ydy=1xdx ot o= —Gud
O Inte grating

2 2
= ﬁ=x—+c1 ar ﬁ=—3i+c3

2 2
= x%—ya=—2c1 or 3xd+y=1c,
oo thecwrveisa erbola and ellips: both
z lies on or inside the circle with centre
(—4, 0 and racdins 3 units.
K3

&

B

:c—?,u@—lm Real

b

¥
i

From the Argatd diagram macdmowm value of
|z+1|=6
Second method : |z +1|=|z+4 -3

< z+d|+|-3] < ]3]+ 3|
= |z+l|=8



