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ANSWER KEY (AK)

PAPER-1

Q.No. | 1 2 3 4 5 6 7 8 9 10
PART-l : Ans. | BCD | ABCD | BD AB AD BC AC | BCD | BCD | ABC
MATHEMATICS | qnNo. | 11 | 22 | 13 | 14 | 15 | 16 | 17 | 18

Ans. | BD | ABCD | ABCD | ABC B C B C

Q.No. | 19 20 21 22 23 24 25 26 27 28
PART-II : Ans. | ABD | BC AD B ABD C BD | ABC D cD
PHYSICS Q.No. | 29 30 31 32 33 34 35 36

Ans. | BC A AB C B B D A

Q.No. | 37 38 39 40 a1 42 43 a4 45 46
PART-III : Ans. | AC | ACD | ABCD | BCD | ABCD | ABCD | ACD | AD BC | ACD
CHEMISTRY Q.No. | 47 a8 49 50 51 52 53 54

Ans. | ABCD | BCD | ABD | AD D B B C

PAPER-2

Q.No. | 1 2 3 4 5 6 7 8 9 10
PART-I : Ans. | AC BC AC cD BC | ABC | ABCD | AD | ABCD | ABCD
MATHEMATICS | q.No. | 11 12 13 14 15 16 17 18

Ans. | 01.00 | 11.00 | 06.00 | 10.00 | 01.00 | 02.00 | 02.00 | 05.00

Q.No. | 19 20 21 22 23 24 25 26 27 28
PART-II : Ans. | AD B B BCD D AC AC B AD BC
PHYSICS Q.No. | 29 30 31 32 33 34 35 36

Ans. | 05.00 | 08.00 | 00.45 | 16.00 | 06.00 | 05.00 | 05.00 | 03.00

Q.No. | 37 38 39 40 a1 42 a3 a4 45 46
PART-III : Ans. | BC | ACD | BCD | ACD | AB AB cD CD | ACD | ABC
CHEMISTRY Q.No. | 47 48 49 50 51 52 53 54

Ans. | 04.00 | 27.00 | 05.00 | 06.00 | 05.00 | 05.00 | 04.00 | 06.00
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PAPER-1

PART-I: MATHEMATICS

Given lines are perpendicular and
intersect at AEQEJ
55

o & T YTt T B e A(g%j
R gfaeee &Rl B |

Equations of angle bisectors of the given
lineare X+3y=9 and 3x-y=1

& TR W D DIV AGDI D FAPRI
X+3y =9 3R 3x—y=1%]|
» 35)
9

c
D

Third side (let BC) will be parallel to these
bisectors.
A T BC 39 e d! & FAR B |
Letda @I AD=a = AB= a2

* Area of AABC=10

- %(aﬁ)2 ~10  a=+/10

Let the equation of BC is X+ 3y =k
5 5 110 = k=-119

Thus equation of BCis X+3y+1=0 or
X+3y—-19=0
If the equation of BC is 3Xx— Yy =K,

18 13

&1:@ =011
N - k="

Hence equation of BCis 3X—y+9=0or
3X—-y-11=0

2
i: 3+L+2
4 2

r
=3 -2r— (443 +8):0/
N,

rn=PA rn,=—PB

rn+rn=PA-PB= %, rro = PA(—PB)
__ (48
3

ri—r,=PA+PB= \(r,+r,)* —4rr,

=§ 25+124/3

Centres are (10, 0) and (- 15, 0)
@ (10, 0) 3R (- 15, 0) & |

r, =6; r,=9
d=25

r+r<d

= circles are separated g 3T 37T T |

PQuiny = «/dz—(r1+r2)2 = J625-225

=20
PQuay = E-(-n7F = J&5-0
= /616

Family of circle S+ AL =0

gl &1 e S+AL=0
S;=Kx-3) x-6)+(y-7) -5+
A(2x+3y—-27)=0

/\
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X2+ y2 + x2r — 9) +y (8L — 12) +
(53-270)=0

common chord of family of circle and given
circleis S, — S, =0 (S, given circle)

v W gat & e H Swafs S
S, — S, =0 (S, faar ma gx1)

(-Bx—6y +56) + L (2x +3y—27) =0
which represents family of lines passing

through the point (2, 23—3j
23
a=2,b=—
- 3

Pﬁ(zéﬁj 3 TORY AT X AR B

2
arcm?m?n%:azz,b:?s

at? = 2at point
t=0,t=2

9

8 . 2

0] when P = (0, 0)
equation of tangent of parabola
y? = 4x at (0, 0) is

Y.y =2 (X +Xg)

x=0

Now equation of circle is x? + y?> + A (x) = 0
pass through the point (1, 0)

r=-1

So equationis x2+y?>—x=0

(1)) when point (4, 4)

equation of tangent at point (4, 4) is
2x—4y+8=0

now circle, (x — 42 + (y — 4)? +
pu(2x—-4y+8)=0

pass through point (1, 0)

S0 equation of circle is

X2 +y?—13x+2y+12=0

(0, 0), (4, 4)

-

at? = 2at fog

t=0, t

——
e AN
! \
\ /
\\ //
P

0,0), 4,4

() 4 P = (0, 0)
X2 +y?+A(X)=0
fag (1, 0) 9 ToRar 21
=—1
y2 = 4x & g (0, 0) R Wy @1 @
FHIHRT
FHIDHRT
X+y?—x=0 y.y;=2(X+X)
x=0
(0 99 5 (4,4) 81 2x—-4y+8=0
(x—4)+(y—42+pn(2x—-4y+8)=0
fg (1, 0) & TorRan 2|
FHIHRT
X2 +y?—13x+2y+12=0

Equation of tangent to y* = 4x, whose

. . 1
slopeism,is y=mx +—
m

i.e. m? X—my+1=0
it is tangent to the circle (x —3)* +y* =9

3m? +1

Jm* +m?

=3

om* + 6m*+1 =9m"* +9m?
ie. 3m°=1
1
= m= + —
3
Equation of the tangent is

y=i(%x+\/§] ie. 3y =+ (x+3)

WRAAT Y = 4X B T3 IGT BT FHAR,
ISREIR NI y=mx+%%l
i m’>x—my+1=0

T8 g (x—3)°+y’ = 9 B TRl ¥ B

3m® +1
Jmt e m?
9m* + 6m* +1 =9m* + 9m’
g 3m*=1

=3

/\
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1
I+

S~ m= it
Na
Tt T B FHBRT
yzi(ix+\/§J FafqBy=+(x+3) 2|
J3

ae? —bcos2x +ce 2 —xsinx _

lim - 1

x—0 XsinXx
Iirr‘a[1+2x+%+..A,]—b[l—(2%?+%— ..... ]+c[l—2x+%—.“.]=2
= a-b+c=0...... Q)

2a—-2c=0 . (2)
2a+2b+2c=2 ... 3)

— a=cand3Rb=2a
= a+2a+a=1 = a=1l/4=c
b=1

2

3 1

2_
f(t):_tz__”lzw
4 4 4

4

f(x) = (Ix] + [=x]([sinx] + [=sinx]) + x

Xel
X 3
nm
= X Xe—,nel
x+1, otherwise =T 11

points of discontinuity are x =1,2,3, g

Wﬁiﬁﬁr—gle,z,&g

Given f(x+y) = f(x) + f(y) + xy

........ (1)
and lim m =3
-0 h
i F(xX+h)—1f(x)
o= fy 1160
=lim f(h) + xn =3+X
h-0 h

XZ
= f(x) =3x + F +cC

in equation (1) put x=0=y
=f(0)=0

2

Therefor f(x) = 3x + X?

10.

11.

feam 2 f(x+y) = f(x) + f(y) + xy

........ Q)
s Im 1) _ 4
h-0 h
F(x) = m f(x+ h; —f(x)
_jim [0
h—-0 h

X2
:>f(x):3x+? +cC

JNHOT (1) H x=0=y = f(0)=0

X2
3 f(x) = 3x + >

lim cotx = O
+

s
X
2

lim () =

s
X—>=
2

now Iim+ o(f(x)) =g(n) =sgn (0) =0

T

f [g(x)+%—lj =cos'1=0

lim cotx=0"
xa57
2

f(x)=cost0="2
(x) 5

g(f(x)) =1
lim g(f(x) = 1

2

Sog@fy lim. f(g(x) + 2 —1j =0

T
x>
2

o 1
We have Izl g=¥

2 . f"
orgrg" = f—3(f )2 — z

/\
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g_:_z_f!+ f”
g fof
f// g/( 2f' _zg(

13, cos(x|)=cosx,

(X2 —1)|x2 —3x+2| =(X=-1|x-1].(x+1) | x-2]

The only point where f is not differentiable
isx=2

Educating for better tomorrow

12. 2x + 2y = 2x+y )
) T, cost| =COSX,
diff. both sides w.r.t.x (X2 _1)|X2 —3x+2| =(x-D|x-1].(x+1) | x-2|
2x.€n2+2y.fn2d_y:2x+y.gn2 1+d_y f I x = 2 TR TG -Ta! B |
dx dx
d ..
2% — Xy = (2x+Y — 2Y) % (ii) 14. Let #T91 y:sin_l(Zxx/1—x2)
2X(1-2Y d 2
¥ = and 3R 7 = cos™| XZ
2Y(2*=1)  dx 1+X
from (i) & (ii) Put X = sind Y@ TR = 0 =sin"'x
X X — X dy
2-2-V=(2+2-2) ax Ly= sin_l(Zsine 1—sin26) =sin™
- dy _ 20 (sin26)
dx 2% y =20
dy _ X _ ox+y _ —2Y =2sintx
dx %Yy Y(2X_9) dy ., 1 2
dx 1—x? 1-x2
:112x:1_2y V 2 N
— _ —1 1-x _ -1
B 2+ =2 2o o8 £1+x2j_2tan X
. () iz _, 1
TERT () B S uEl b1 x B AvE xSl
AAHAT HRA TR 2
dz dz/dx  V1-X
oom2+2. 2 W =20y o1+ Y dy dy/dx {4 x2
dx dx
2% — X+ = (2¥+Y — ) d_y (ii) Sol. (15-16)
dx LT-3, 4
2°(1-2) _ dy Let 0, ¢, o are the roots of x> + 2x* + px + q
Y(2—1) dx =0, then
. (i) o (i) & AT 0, ¢, o FHBROT X° + 2x° + px + =0 B
a9
2x_2x_2y:(2x+2y_2y)d_y 'ﬂ\?f%,
dx O+dp+0=-2 ... ()
- d_y:_a 0 + ¢+ 0o = p .....(Ji)
dx 2 0=—q . (i)
dy _ QX _ oX+y _ ) and let 6,0, are the roots of
& - 2%ty _ 9Y B 2y(2X_1) x3+x2+px+r:0
1 JoT AMT 0, ¢, pFNBIUT X+ X7+ px + 1
= =1-2
1-2% =0 qd 8
®
JA\Resonance
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O+o+p=-1 Sol. (17-18)
..... (iv)
00+op+6p=p
..... (v)
oop=-r ... (vi)
From egs. (i) and (iv), we get
(i) eI (iv) & Let M be (h, k) =T M(h, k) &1 r
(X,—B:—l ..... (Vll) :«f1+9+6
From egs. (ii) and (v), we get AM=BM=PM =4
(ii) eI (V) | _ \/(h 2] +(k—a)
0+ a—pB)=0
é ¢)(0 P) CB2 = CM2+ MB?
+ =
N =0 _ 16 = (h=1)2 + (k=3)2 + (h=2)2 + (k—4)?
Now from egs. (i) and (iv), we get
o (i) 9 (iv) & 16 =2h2+2k2—6h — 14k + 1+ 9+ 4 + 16
2 and 1 2h2 + 2k2—6h—-14k +14=0
=-2andpB=-
o B = X2+y2—3x—7y+7=0
aX1%9, )3 1—1<x<0
_ N PART-Il: PHYSICS
Now f(x) = a ; x=0
x2
b Ir(e " 2&j 0<x<l 19. If they are connected by Cu wire, their
tan/x ' potential will be come same.
Now lim f(x) = lime "'°%-n)3 O/\/\/O
x—0" h—0
~ hn3 n f2
: 1-h : n3 _
= lime n(i-n) :rlmge””3—3 @:same:qocr
B E= k—g oC r oc 1'
bfn(eh +2vh j - rr
dlimf(x)=1i
o xlgl ¢ a6 tanvh SO 5_G
E, n
bfn(eh2 +2\/ﬁ] q ro1
=lim— 7 and o= 2oc—zoc—
T oo \/ﬁ 4mr r
o, N
2 SO — ==
b(Zheh + \/]-EJ c, I
= Iimz— 20.
h—0 e + 2\/ﬁ
2Jh
S
2b| 2h2e" +1
= Iim2— =2b
h—0 (eh + 2\/3)
Soa=3, b= E
2
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21.

22.

23.

GMmr
Fq = =

pressing force <919 91 = F4 cos 6

_ GMmrcos6

TR
GMm
2R?

a= Fgsin® _ GMrsin®

m R?
_ GMy
=

= constant . fad

a

Refer to answer key

Lets find electric field at radial distance (r)
using gauss’s theorem

A B () JEd & MSE W S
START ¥ 94 A B |
[_ﬂﬁ.as:%

€9
E (4nr2) = j (pH)4nr? dr
r=0

E - p0r2
4e,

For equilibrium of the electrons

goFeHl B AT B fory

2 2 1/4
©) P -1 e S
4e, 4ng (2r)? 4np,

distance between the electrons Soiagi=l &1

Wﬁg\ﬁ=2r=2( € ]M

4mp,

(A) Potential at the centre due to +Q
Q _ Q

47'580 ﬁ N 87580R

charge is , and that due

to the induced charges = 0

24,

25.

26.

SO Vcentre = Q = Vsurface
8nggR
(A) +Q MY & RV d= W favg
1 Q- Q 4n 9Ra emw @
4mey 2R 8neggR
DRI =0
A Vg = Q =Vgas
8negR
(B) In step Il, two objects of different

potential are tauched, so heat will be
produced in the form of sparking

(B) Il g # == fawg & 1 o] TP
TR B IS ¥ g A W FR & w5
H IO BN |

(C) No heat is produced
(C) P & Ia~ el 8I

After grounding, net potential at the centre
of sphere

qAHfbd PR S UTER] U D e R B
fa9a

v=XQ KA _,

2R R
Q
- - —
a 2
= Charge on the sphere is —%.

Thaqwm_%gw

_ kdo _kao  kap _ 3Kgo

p= — ———

2a a al2 2a

The potential of the two surface will be
equal when the whole charge Q flows from
inner to other shell.

3 a8 ® f99d §EE BN 9 ARl S7a
Q 3N=<iR® A IIET HIY HI Yard &1 |

/\
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27.

28.

29.

30.

31.

Refer to answer key

TV

", (0,0.1m)

“x_E(due to -1ch:)
—> X

>
’

/,’/ due to +1uC

i

1uc |+ (0-0.1m)

Vo=0

V, =0 AU =gAV =0

. Cis correct & 2 |

From  symmetry of the problem
components of field by both charge cancel
in x-axis and add up in y-axis.

ged @ AT |, I AR B asiE |
faega &= &1 x-31e1 BT UCH ATUH W IqQ Bl
SR AT y-3ie] BT UTH SMUE H IS

SR |
O—v. O—v.
A B

(After collision TFHR & d1g)

vy, +v, L (1)
1 _vg—v,
27 v
vB—vAzg ....... 2
v 3
!
v=Y
A4
IB:m(?’—V—Oj:m

4 4

loss in K.E. Tfrst Sott & 81 = %mVZ:%

vy (3vY 3
mi|l—| +|—| |= —mv2
4 4 16

Refer to answer key

Apply  momentum conservation in
horizontal direction
&forst fa=m 4 Haw ERevr |
m,v
m,v, =mv + —; L

2myv,
V= —— = ,f5 0
3m g

circular motion) (< 7 goi &=+ & forg)

3m
v, = o ,/ng .

1

32. Rate of heat produced &S S@TGH &I &

do _ v? _ v? _
dt R R,1+o(T-0))
2
— VY mn a@nﬁ - dar
R,(1+aT) dt dt
dT v?
= ms— = —
dt R,(1+aT)
T=T Vz t=t
[ @+aT)dT = [ dt
T=0 ROms t=0
2 2
Ts aT __Vv
2 R,ms
R,ms aT?
t= -2 T+
" ( > p)
33 F (ﬁ) =Co
. - (5
= —kQ;QZ (f) =Co
r 2
0 =15°
34. kQZQ (ﬁ) =Co
r 2
2
KQ™ . or?
2 C
= same for all the observation
=10 (8 cm)?
=10 (8 x 102 m)?
getQ =16 uC
35. Refer to answer key
36. Refer to answer key

(for just complete

PART-III: CHEMISTRY

37. Refer to answer key

8. x= My .1
' ry My, 5

/\
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y _ Mz _ 1
T M_y Y 44. Formula will be = X3Y4

Skl BT = X3Yy

'%: &: %x\/M_TZSXGZ?:O.
M; y M; 45, Frenkel defect is created when an ion
leaves its correct lattice site and occupies
39. Thory based an interstitial site, i.e., dislocation.
%hd FC ST Bl & O TP IAR-A

Ideal gas S T WS W ¥ & Bial § al
Real gas (A) IRRIGIEN WAl HI BRAT B A

40. (©) ;
Density o | (ﬁ'\fQJITCFr)

v

Pressure
Real gas 47. Refer to answer key
Ideal gas .

- 9 48.  (B) Ni(HSO),
nickel (II) hydrogen sulphite
(Fa (1) TSSISH Aewge
or nickel (1) bisulphite

ameel a1 e (1) IIEpIET)
qrefas 9 (A) (C) Sr(PO,),

Stronsium metaphosphate
(GARELEE P A rETs)
(D) CsOBr
Cesium hypobromite
(FafSrae ersursTST)

= 49, (A) HoSO,_ Sulphuric acid (FeTTgR® 3v)
(B) HgBOS_ Boric acid (81R®% )
© HNO, Nitrous acid (T3¢ 37+T)

41. This radius ratio suggests exact fitting in (D) HCIO,_ Chloric acid (FelTR® <)

rock salt type structure (. % =0.414). 51. Number of Ca*? ions = %XS =1

g o1 Sgura A Alee YR B AR Number of Ti*" = 1

H quia: gaikerd 8 am & (- % =0.414) | Number of O ions = 6x%:3

Total no. of atoms =5

42, Fact based . .
Sol. Ca™ eyl & G = %x8=1

dJAATHD
Ti*" o wear =1
43. Constituent particles are polar molecule in 1
ice, SO, & HCI. O_ZGHT?Fﬁ?ﬁrH'@HZGXE:S

CO, is a molecular solid

8d. 9B, SO, T HCl H °cd &Y gdid A B
21 52. Refer to answer key

CO, Us 3Mfoge 319 2 |

URATISAT B ol G = 5
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PAPER-2

PART-I: MATHEMATICS

Any point on line through A is
(-2+rcos 6, -3 +rsin0)
(-2 + AB cosb , =3 + AB sin0)
liesonx+3y=9
_ 20
" (cos0+3sin6)’
similarly AC = ;
(cos6 +sing)
4 =cos® 0 + 4 sin 6 cos 6 + 3 sin” 0
4+4tan’0=1+4tan 0+ 3tan’0
tan°0—4tan0+3=0
tan6=1ortan6=3
= required lines are
y+3=x+2 ory+3=3(x+2)
G R P g A | ToRdT B
(-2+rcos0, =3 +rsin0)
(<2 + AB cosb , =3 + AB sing)
@ x + 3y = 9 W Red 2|

B:—20 Q@WI'\’

(cos® +3sinp) ’

_ 4

- (cos6 +sin0)
4 =cos’ 0 +4sin0cos 0 +3sin” 0
4+4tan®=1+4tan 6+ 3tan’0
tan0—4tan9+3=0
tan6=1ortan06=3

= i v

y+3=x+2 ory+3=3x+2)

Let slope of given lines m

1

-1
_7,m2_

51z

m,=-1
Hence interior angle of triangle

1 1
7+7
tana= MM o7 |3 _ 347 >0

1+mm, 4 1 731

73

m, -mg _ _f _ \E—1>0

tan B = = =
1+m,m;g 1. L B+

1
m, —m -
StanC=——1 = 7 -89
1+m,m, 1_1 6
7

Hence angle C is obtuse therefore
circumcentre and orthocentre lies outside
the triangle.

éﬁn‘s‘%@sﬁa‘ﬁu—dﬂmﬁm:%ml:%,

m, = __1'm3:_1

Py

3 B & sl & o
1 1

m, —m, 7+% _\B+7

tan A= = = >0
tmm, , 1 7y3-1
7\3
A
—i‘i—l
tanB= 2 _Ms - B \/?:_1>0

1+m,m, 1+ L B+l

-1
m; —m -
stanC=—2—1L = 7 =2<p
1+mm, ;1 6

3d: BT C 3FfdP B0 2 Id: IRP= T

DS S & qER B |

Equation of radical axis of the given circle
is x = 0. If one circle lies completely inside
the other, center of both circles should lie
on the same of radical axis and radical axis
should not intersect the circles.

& TieRor P e 1 TR x = 0.
IS TP g TR 99 B I_R YOI B | 99
Ml & P GAE Jone W Rerd R | qen

Hefler gl Bl ufoes s T8 Hdl B |
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= (-a)(-,)>0

=a,a,>0 and y*+c =0 should have
imaginary roots

—aa>0 IR y*+c=0 F@Fs o
G B |

=c>0

A(t? 2t), B (3, 2t)
cente of cicle g ® F=

(b,c) We have,

X +y?*—8x-16y+60=0  ...... (i)
Equation of chord of contact from (-2,0) is -
2x—4(x-2)-8y+60=0

= 3X+4y-34=0 ............. (ii)
Solving egs. (i) and (ii), we get

2
X +(L;3XJ —8x—16(34;3)(j+60 -0

= 16x% + 1156 -204x + 9x° — 128X -2176 +
192x + 960 = 0

= 5x°-28x-12=0

= (x-6)(5x+2)=0

=X=6&-2/5

= Points are (6, 4), (—Eﬂ]
45

X2 + (axz— b)2 =1
= a’x" +(1-2ab)x* + (b*-1)=0
= a’t’ +(1-2ab)t+(b*°=1)=0

=ft)=0
D=4a’-4ab+1
a>b>1

2ab-1
>

= D>0,f0)>0and 5
2a

0

= t1>0,t2>0

= four distinct real values of x

b<-1 = D>0,f0)>0and 2ab2—1 <0
2a
= t; <0, t; <0 = no real value of

x-1<b<1=10)<0
=>4>0,t,<0
= two distinct real values of x
X2 + (axz— b)2 =1
= aXx'+ (1L -2ab)x* +(b*°-1)=0
= a’t’ + (1 —2ab)t + (b*—1)=0

=f(t)=0
D=4a’-4ab+1
a>b>1
~D>0,f(0)>03k 221 5 g
2a
= t1>0,t2>0
= X & IR A9-= afde gt
b<-1 = D>0,f(0)>03R 2a2b2—1 <0
a

= $,<0,t,<0=>x & FA N 79 &
foy &

1<b<1=f0)<0 =t>0t<0
= X® Q aRdfad AF B ford

Put x = 1, 2, 3, 4 in f(x), f '(x), "(x) "' (x)
respectively

We get,

f'2)+f"(3)+f""(4)=0

12f(1) +3f'(2)+f"(3)=0

18 f(1) +2f'(2)—f"(3)=0

6f(1)-f" (4)=0

We get f(1) = f'(2) = f "(3) = (4) = 0
Sof(x)=0

fx) ¥ x =1, 2,3, 4 & | f(x), f'(x), {(x)
"' (X) SHHE:

f'@)+f"(3)+f"(4)=0

12f(1) +3f'(2) +f"(3)=0

18 f(1) +2f'(2)—f"(3)=0

/\

Resonance”

Educating for better tomorrow

Reg. & Corp. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road,

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Toll Free: 1800 258 5555 | CIN: U80302RJ2007PLC024029

Kota (Raj.)-324005
SOLO05JPAPT2200823C1-12




6f(1) — " (4)=0
f(1) =f'(2) =f"(3) = f"(4) = 0 W
Fafg f(x) = 0

im%_—3 is 0
X—0 X
-1
and 7t 1im %! (“”1“/3)
X 1{(2x+1] J
sec
x-1

limlvx+1-x)

X—>0

Iim(\/x_Jrl—\/;)[—XJrli&J

X—0

—imXtl=x 1
6]

x>0 X + 14/
1[[2X +1JX]
In sec
Xx—1

2X + ljx

X

Let AT y =
v-(2
2x+1
Iogy:xlo{ j
x-1

. . 2x+1
limlogy = limxlo
X—90 X—>00 X—-1
= o X In2
= limlogy =«
= limy =
T
sec (o)==
() =5
Xo = ﬂ =1
/2

oA :4_4.40059(:2& (BZ _B+%j20

2
:>1_ 400880241 B_l +l 20
2 4
2
:>4COSECZ(1 B_l +1 S 1
2 4

= cosec’o. = 1 and B=

N| -

- 4sina +1 =5 and 3R 2(sin’a + p) = 3

a—ax[x—£+ ...... j+b[1—x—2+ ...... ]4—5
=+ f(07) = lim 3! 2

10.

x—0" X2

= lim
x—0~ X

a+b+5:0and3ﬁ“\’f(0_):—a—g
1
X2

10 = im [1w]

1
X

2
= lim (l+c+dx j toexistc =0

x—0" X

= lim [u“dxzjx e

x—0" X
c=0
= lim (1 + dx)"*
x—0"
= ed

-~ f(x) is continuous at x =0

L X=0WR f(x) Fad B |

-~ f(07) = f(x) = f(0")
—a—g:3:edand3ﬁ‘<'a+b+5:0

=—1,b=-4;c=0,d=1In3.
If equation of tangent at P, Q and vertex A

of a parabola are 3x + 4y — 7
=0,2x+3y—-10=0and

R=(1,1)
T=(2,2)
y
R P
/ Q
T

A\S\

Equation of RSis4x-3y—-1=0
RS &1 ¥HIRU 4x—3y—-1=0
Equation of TSis 3x -2y —-2=0
TS &1 FHHRT 3x -2y —2 =0
focus S= (4, 5)

length of latus ractum = 4 x . 2.2

V2

/\
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T B TS =4xi= 242
V2
axisisx+y-9=0
AT x+y—-9=0%|
9 9
vertex =| —, =
2 2
HIL 2’2 =
2 2
3sin_1x b
11, - lim > =0 B

o0 2x+1—1
w lim [cos™x] =1

sin1x _
= lim w =|n \E
x—0 2X

o limittoexistNr -0 =1+b=0
=>b=-1

sin~'x
s lim 37 Toax-d = In\E

x—0 2X

sin~'x
= lim {u—%J:In\E

x—0 2X

= L1323 =a-o
2 2
a-b=1
12. From the graph total number of non-
differentiable points = 11
NG W qab TE B b faga @
e =11

v

2 n 2n 2n

3n/2

13.  y=|x-1™
y=(1-x)°"™ atx = —g

log y = sin x. log (1 — x)

14.

ld—y=cosxlog 1-x)- sinx
X 1-x

dy _ X — 1™ {cosx.log(l— X) —i'ﬂ}
—-X

fx)=1 f2
x[1Xj ;x>0
. o 1)1
f'(x) atx:1:x[ j[——zlnx+(1+;};}
f'(X)| s =2=F(-1)
2=-a+b
Continuity at x =0
X =0 9dq
lim f(x)=b

x—0"
1

lim f(x) = lim x[h;) =0

x—0" x—0"

so, b=0; a=-2

;x>0

From the definition of greatest integer, in
Xe [0,5]

x €[0,5]¥ He<w YU Bl B TRHT A
[P(X)] = [— 2x] is non derivable at 10 points
P(X)] =[-2x], 10 fa=gait R sraworia &
g
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1
15. ax3+x—1—a=o<a
B

(a=-10)

= (x—1)(ax’+ax+(a+1)=0 (using
theory of equation)

_ (@+)

l+a+p=0 and of 2

Now lim 4+ ax®—x?-a
x»% (e —n(x -1

Substituting x = %

Q+a)y= -1
lim t°

t—a =% 1
(e t - 1)(t —1)

at® +t-(1+a)

lim :
toa 1%

(e '-D(t-9
im (t—l)((at2+at—(a+1))
t—>a 1%

v (e '-9

-tenlet

lim at’ +at—(a+1)

t—>a t(t—a)

im &t=B) _a(a—-B) _al(ka—p)

t—>a t o o

=/¢(=1 andk=1 So ke=1

16. t+l=x-tand3dR t?+1=y+t

= t=X_y
2

L x-y) e+ a=2(x+y)
(x=y)*=2(x +y-2)

X—y 2: 2 x+y—2J
S

. length of latus rectum e & TS
=42

17.  18= %(3&)(2r): or =6

Liney = —ﬁ(x —2a) is tangent to
a

x—-n’+(y-n*=r

200=3rand ar =6

(0, 2D C (o 20

[ J
L

gd. 18= %(3oc)(2r):> ar=6

o 0)A B (2a, 0)

RET y= —ﬁ(x—Za) EiS
(04

x=1?+(y-r?=r’® wg3f =T 2|
200=3r{Tar=6

r=2
(o, ZF)D C (o, 2r)
[ ]
(r,n
o. O)A B (2a, 0)
dix 2
18. dx _ dt _ 12_t3 _1
dy dy 12t 't
dt
ﬁzi[dljzﬁ(}j dt_-1 1 _ -1
dy? dyldy) dt{t)dy 12t 12t
1
5
So 12—tn is constant =>n =5

1

t
1
5

g 128 gew @) = n=5

q

PART-Il: PHYSICS

19. Case () x<R
Let a Gaussian surface is a cylinder of
radius r and length equal to given cylinder
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! 2
! = M=Ejo|s=E.2nr|_
1 EO
Y
¢——> ~g=_Pr
: r 2¢
1 9 0
1 E -
. : (i) x=R
1 . q Ed Ed
. . —% = |E.ds= E | ds
| o= J
/——:\ 2
v D = m:E(21'cl’)L
1 260
1 2
= E= PR
- — ZEOX
-+ Eand ds are parallel to each other, so :
9n = _[Edg :IE ds 20. Refer to answer key
eO
p(rri)l _
= == =E[ds=E.2mL 22.  (Yforh=2rR fad r:§
_ _pr
=E= 4R/5
2¢, ~
(ii)sz:Againbyq—i”:jE.d;zEjds
e0
2 2
= PROL _EorpL = E= PR
S 2¢, X
N——
ga. Refd ()x<R Shaded charge BTIifda 31MIe = 2 (1 —
A My (Rreve’) & 994 Ua r B Cossso)xgzg
AR L TR B SHIE Adg (JeHdR) A5
2
Iﬂ:'a % ! Oenclosed = _Q
. 5
: -2
S =
N 1
> 4R
1 r . _ 7
. - o forh>2Rr= 5
: E
L ! ¢:£
! 5¢q
! h>2REﬁf%1'3fr:£ L= 22
N 5 5¢,
\l_//
I 3R
. (2)forh=2rR for =5
E ok dS @M1 TH g & AR ¥ o
q. -> -
- = |Eds = |Eds
e - €6 - |
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/\
N’e—
Q
/\
N~
Shaded charge BTl =om(l- ¢= Q clearly from Gauss' Law &< &
Q_Q “o
0 X - =
COSS?)x4n 10 o 9 e 7
Oenclosed = — _ .
5 24. f=mg sin6
o= Q and
S PE sind =mgsind. R
3R g 2R E sin® = mg sin6 R
forh>2Rr= —
> _ Mg
(I) = & 2q
Seg .. Ans. (A) & (C)
3R
h>2R& ferRir= = 25
= Q
¢ 5¢q
R 3R
(3) suppose |1 h = 8? r= 5 v B
C u 1>V

s % ¥
A mv = MV ()

1 2 1 2 T
—mv-+=MV° =mgH ...(ii
2 5 g (if)

4R/5
Solving & &R W

2

yo [29FM o\ [ 20H m*

b~ N M+m M+m M
v Maximum relative velocity of cart w.r.t.

block e & w€H H HIc P A¥HaA
AU I

¢=0

R
so for h<8? $=0
—Va4ye ZgH(:/l/I+m)

svi%mh<§a\,m¢=o

.. time taken by block to travel from B to C

Ted & gRI BA C M 4 foran w91

4)h>2R r>R . L L M
V+v 2gHM +m)
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26.

28.

V=a+br
E=- 9V __gp?
dr

flux through a Gaussian spherical surface

of radius r is

¢ = E(4nr®) = — 12rbr*

p = n = ez

€

Qin = — 127gobr?

_dq _ —48abridr
d(vol) Anr?dr

p =— 12¢0br

Velocity of the block just after the impulse
is given by :
P — P = Jext = mv - 0 =

%x(lx10_3)><(4><104)

V =5 m/sec.

For maximum compression V¢ = 0 for an
instant

W, =KET +PET

1 1
—MMQMW=®—Em@5+EW%w

Solving we get

Xmax =1 M

At maximum compression, applied force on
the block is kx = (40)(1) =40 N

And the shear strength = puN =

3
[Z)(m) = 30N

So the block will turn back.
We can also estimate the time taken by the
block to reach the maximum displaced
position
The hypothetical equilibrium position will be
behind the natural position by distance of
umg

K
(from Kx = umg)

Hypotiwetical E>'<treme.
Equilibrium

. Time taken by the block to go from
hypothetical equilibrium to the extreme

.. T n m
position = — = =, ;—
4 2\K

= Time taken by the block from initial
position (Natural length) to the extreme

position will be less than %

T /m
t<—,|—
3
AT 4 & SIp dI il BT d:
Pf - Pi = Jext = mV - 0 =
%x(lxlo_s)x(4x104)

V =5 m/sec.

Afdman w¥dred & fog, Vi = 0 &l &1 &=
W,. = KET +PET

- (Hng) Xmax = (0 - % m(5)2) + % KX2max
T BT TR

Xmax =1 m
Ifpad AfTeT R, <ifd IR HRIRG g kx
=(40)(1) =40 N

IHIT g = pN = (%)(40) =30N

3I: AT AT AR |

B i gRI AAdHaH e d& uga &
A B AT W BR FhA B |

Jfpfeud arwreaRen & Rfd urepfaes Refd
@r%e@wa‘nﬁl

(Kx = umg %)

/\
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N.¢ . V=0 Let E, is the electric field at point P due to
[} 1 1
i i V=5 i Q, and E, is the electric field at point P due
: > Q,
! LW
i < i / A9 E,, Q, ® &RV g P W faga &7 g,
i &Kg E i dAl E,, Q,® BRYI fIg P W fagra &7 & |
! ! ! E=E,-E,
JfSepfend I_H
TRITERT _kQ  kQ,
o e & Afdefora AraraRen o Refa & R*  (R/4)
A Rafd g6 o= # fon o w99 = k4 5 16k4 (RY
= S -mRp-—_—n|—|p
T = \/E Re e
4 % K = kRmp {i—i} = knRp
= @fe & RS Rafd (efas aw=ms) 4
. kQR 3 64
o Rt a o ¥ W L@ @ e = kRm Q N T Q3 T2
4 4 [ s R J R® 463
AP I =
RF 3 64
t<—=.|—
2K _16kQ
21R?%
30. Heat produced in the wire = 1° Rt
heat = (2)* x 5 x 84 = 20 x 84 | 34, When the sphere leaves the surface, its
heat = 20x84 cal = 400 cal speed will be v
2gh  [2x10x7
0 = msAT =g ! 142 =v=10m/s
1 mR? 5
400 = (100) (=) AT
2 Then the ball will perform a projectile
= AT =8°C motion.
2h f2><1.25
Range = u |[=— =10 =5m
31. my = (di) (A1 £) mz = (d2) (A2 £) \ 9 10
RA1=M,RCU _P2t 9 AT AAE B Bredl 8, I9 FqD! AT v
A1 A2
R = (0 d) 2MR = (0 do) 72 2gh  [2x10x7
MiR = (p1 d1) " MR = (p, dy) =1, I 1+g —v=10m/s
m; pd 2.4x107° x2.7x10° mR? 5
m, ppd, 1.6x107°x9x10° d9 T gars IRy A |
m 9
_1_ 7 _ 2h 2x1.25
m, 20 W =y /E ~10,] o =om
35. Refer to answer key
32.
36. For equilibrium, the combined centre of
@ p= :.@ mass should be vertically below the point of
o suspension.
For this
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PART-III: CHEMISTRY

38.

39.

40.

41.

42.

T, =350 K
-8 _8 350k
27Rb 27

So the gas can't be liquefied above 103.7 K
s9fery 19 103.7 K & $UR Gdrgd a1 8l

HH ¢ |
(A) Packing fraction Sgel JHTSl

4% ﬂn(Ri + R?)
= —3 ____'x100
2R, +R)°

=69.77%
(C) In CsCl, chloride ion forms crystal and
Cs" ion occupy cubical void.
CsCl ¥, FaRTsS M+ fhved =mar 8 den

Cs' g+ g Rfddar & R 819 2|

In bce coordination number is 8.
bee AYEAT ¥ GHGY W& 8§ |

(C) for monoclinic system

azb=#c & a=y=90° B=120°
(D) packing fraction of B.C.C. is 68%
(C) Taatel e & folv a=b=c

qo =y =90°, B#120°
(D) B.C.C. &1 |dzald UHTS 68% & |

Refer to answer key

44,

46.

47.

48.

49.

50.

51.

Refer notes.

qed T |

Perchloric acid is HCIO,4
WREFARB 37 HCIO, B |

Number of A ions per unit cell = % x8=1

Number of B ions per unit cell = %x 6=3

Empirical formula = AB3.

~ : : 1
ufd Thd DIftSHT A JMAT B Tl :§ x 8

=1
Ufd U PIRSHT B AT &I G&AT

AT G = ABa.

4xM

2.72=
6.02x107% x (404 x10710)3

 2.72x6.02x(404)°

M
4x10’

=26.99 =27

A B,D,E&F

Except Be and Mg
Be @ Mg & 3faTdT |

(A) Be(OH),<Mg(OH),<Ca(0OH),
< Ba(OH),
(B) BaCO4 > SrCO, > CaCO,4 > MgCO,.
Decomposition temperature

(C) Li,CO3 < Na,CO; < K,CO3

< Rb,CO;5; < Cs,CO; Water solubility
(D) Na,0, < K,0, < Rb,0, < Cs,0, Stability
(E) LIHCO3; < NaHCO3; < KHCOg3

< RbHCO;3; < CsHCO; Stability

(F) NaF > NaCl > NaBr > Nal

Melting point

(G) Litag) <Naag) <Kiaq)

Basic character

lonic mobility in agueous medium
(A) Be(OH),<Mg(OH),<Ca(0OH),

< Ba(OH), &rg 3Aficlero

/\
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54.

(B) BaCO5 > SrCO, > CaCO, > MgCO,.
fages am

(C) Li,CO;3 < Na,CO; < K,CO4
<Rb,CO;<Cs,CO; T fergar

(D) Na,0, < K,0, < Rb,0; < Cs,0,
IR

(E) LIHCO3 < NaHCO; < KHCO;
<RbHCO; < CsSHCO; i@

(F) NaF > NaCl > NaBr > Nal  ai®

(G) Liagy <Nagaq) <Kiag)
STeia faeraq § Jmafe areiddr

[(iv), (v), (vi), (viii), (xi) (xiD)]

---- TEXT SOLUTIONS (TS) END ----

/\
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