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ANSWER KEY (AK)

Q.No. | 1 2 3 4 5 6 7 8 9 10
PART-I : Ans. C A B D 13 38 3 6 9 5
MATHEMATICS | o no. | 21 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19

Ans. | ABCD | ABCD| A | ABC | BCD | ACD | 4 0 6

QNo.| 20 | 21 | 22 | 23| 24 | 25 | 26 | 27 | 28 | 29

Ans. | B B D | A |04.00|80.00 | 01.25 | 60.00 | 06.00 | 01.00
PART-II : PHYSICS

QNo.| 30 | 31 | 32 |33 | 3¢ | 35 | 36 | 37 | 38

Ans. | ACD | D CD | AD | ABC | BC 6 4 2

QNo.| 39 | 40 | 41 | 42 | 43 | 44 | a5 | 46 | 47 | a8
T Ans. | B C D D | 19 | 18 5 2 | 0050 | 2
CHEMISTRY QNo.| 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57

Ans. | ABC | ABC | AC | D | ¢ A 8 3 5

Q.No. | 1 2 3 4 5 6 7 8 9 10
S Ans. | ABD | ABD | ABCD | ABD | CD | ABCD | 08.00 | 01.00 | 768 | 144
MATHEMATICS | q No. | 11 12 13 | 14 | 15 16 17 18 19

Ans. | 02.00 | 0400 | C D D B 8 7 4

Q.No. | 20 21 2 | 23| 24 25 26 27 28 29

Ans. | ABD | ABC | BC | BC | ABC | cD | 70.00 | 02.22 | 01.73 | 03.00
PART-II : PHYSICS

Q.No. | 30 31 32 | 33| 34 35 36 37 38

Ans. | 50.00 | 06.00 | B B A B 3 2 4

Q.No. | 39 40 41 | 42 | 43 a4 | 45 46 a7 48
ST Ans. | ABCD | ACD | ABCD | A | ABC | AB 2 64 51 00
CHEMISTRY Q.No. | 49 50 51 | 52 | 53 54 55 56 57

Ans. | 4 6 D B A A 3 2 4
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PAPER-1

PART-I: MATHEMATICS

13 letters (41, 2N, 7 diff) 9 type

All different °Cs5! = 15120
2 alike 3 different

5!

2c1.8c35 = 6720
3 alike 2 alike 1 different
|
’C,. 7c1i =210
212!
. . 1 8 5'
3 alike 2 different "C;. ng =560
. 1.1~ B
3 alike 2 alike "C.."C;,— =10
312!

|
4 alike 1 different 1c1.8c1% =40

total = 22660
13 &R (41, 2N, 7 f7=) 9 type
i = °Cy5! = 15120

5!

2 U 9HM, 3 2Cl.sc35 = 6720
|
3 U 9EM, 2 Th 99 1 f=1%C,. 701%
=210
|
3Th 9qH, 2 = lCl.*’CZ% =560
1~ 1~ O
3 Th GAM, 2 Tb F9H 'C;. Clﬁ =10
|
4% g9, 1 ﬁqr—vrlcl.scl% =40

&l = 22660
max {x-1, |y -2[} = 4

Case-l

If |x-1| > |y-2| = |[x-1|=4
=>x=5x=-3and-4<y-2<4-2<y<6
Case -l

If [x-1]| < |ly-2| = | y-2|= 4
=>y=6,y=-2and -4<x-1<4-3<x<5

area =64

Yk"C, =n3 "¢, , =n.2"!
k=0 k=1

k2", =n¥(k-1)+1) "C,, =n(n+1)2"
k=0 k=1

3¢, 3¢ =(1+3) = 4"
k=0

nfn+1 n(n+12"2 | 0
n2"t 4"
n=4
44, 145 2°-1 31
= e— C = = —
k§0 k+1 5 k§0 ki 5 5
SQ=QM

SQ + QP =PQ + QM Will minimum when Q
lies on line perpendicular from 'P' to
directrix

= (SQ+QP)mn=1-b

Let P(U,) =K, then P(U,)
=2k and P(U3) = 3k

L k+2k+3k=1 e k=-—

Let P(R) be the probability that the ball
drawn is red. Then
P(R) = P(Uy) x P(R/Uy) + P(U,).P(R/Uy) +
P(Uz).P(R/Uj)

1 4 2

= —X—+

6
_X p—
6 6 6

3 3 2 1 4
i xS ="—=—
6 6 6 36 9
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f(sin? x) = f'(cos? x) = sin? x =cos? x = tan’ x = 1= X =

HTAT P(Ul) =K d9q P(Uz)
=2k 3fR P(Us3) = 3k

S k+2k+3k=1 i.e k= —

6
A1 P(R) Uifisdar 8 6 W=l 78 i ot &
ag
P(R)=P(U1)xP(R/U1)+P(U;).P(R/U2)+
P(Us).P(R/Us)
1 4 2 3 3 3.2 2 16 4

__+__
6 6 66 66 36 9

Let P(U;) =K, then P(U,)
=4k and P(Uj) = 9k
1
14
Let E be event that two balls drawn are of
different colours. Then
P(E) = P(U,) . P(E/U,) + P(U,) . P(E/Uy)
+ P(U3) . P(E/U5)
1 42 4

= —Xx—.—2+—.
14 65 14

16+72 +144 58
14x6x5 105

AT P(U,) = K T8 P(U,) = 4k 3R P(U,) = 9k

L k+4k+9k=1 i.e k=

9.
14

3324222,
65 6

GIEN

L k+4k+9k=1 ie. k= i
14
A E "ed1 § e g = a1 31 &)

TS § T

P(E) = P(Uy) . P(E/Uy) + P(Uy) . P(E/Uy)

+ P(U3) . P(E/U3)

244383, 924,
1465 146 5

_16+72+144 = 58

T 14x6x5 105

f"(x) >0 =f'(x)is an increasing function

f"(x) > 0= f'(x) a&¥ B B |

h'(x) = sin 2x(f'(sin? x) — f'(cos? x))

h(x)=0=>sn2x=0=x=0

or a1

T
+ —

4

Sol.

©)

(10)

h(x) is increasing a9 8| = h'(x)>0
Case Refty |

0] Sin2X>0:X€(O,gj

(iDf'(sin2 x) > f'(cos? x) = tan? x > 1} = x ¢ [ggj
Case Rerfay 11

(i) sin2x <0 = XE(—%,OJ

(i) f'(sin? x) < f'(cos? x)

(3

(9-10)

R=(1+2x)"

put x = 1 to get sum of all the
coefficients

x = 1@ R 94 YUl 1 ANH 2

- 3"=6561=3° = n=8

for x = %; R= (JE+1)8 % forg
consider AT G

(«/§+1)8 +(J§—1)8 = 2[ BCO(\E)S Foreeenn } =even integer
e

since | is integer
= f + f' must be an integer

Ife | gUris § = f+f guie 3
but  O0<f+f'<2Wyg
= f+f'=1

= f'=1-f
now 39 n+ R —Rf
n+R(l-f)= 8+(\/§+1)” -(\/5—1)" =g+

1=9 Ans.
Trerin (1 +2x)°%=2C,(2x)

=8C, when x = L
2
I'Si
1+1
9
r<—
2
m=4
sogaferv T, =T,

= Ts is the greatest term 31fd&ad U 2
= (B)
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1
11. f(x) = xX

f(x)

for x e (0, cos1) sin™ x < 1 < cos™'x

-1 -1 =1 ~1
(si n’lx)COS < (sin’lx)Sln < (con’lx)sm < (cos’1 x)COS *

L<ti<tz<y

for x € (sinl, 1)

cost <1 <sintx

] in’lx Y os’1x 1 os’lx = in’lx
sn ~X >\sin ~ X >\con X >|COS "X
L>t>t>13

1
for x cosl—
e( Jz]

sin?x <costx<1
( .1 )cos’lx ( .1 )sin’lx ( 1 )cos’lx ( a )sin’lx
SN ~ X <|\9n X <|\CosS " X <|Cos " X

L<ti<t<ts

1 .
forx e | —=,sinl
J2
cosx <sin, <1

1 in’lx 1 os’1x - in’lx - os’lx
COS ~ X <\con "X <\sn X <\sn X

ta<ty <ty <ty

12. (A) n(s) = 4°
n(E)=3*=27
27
B) n(@S)=4°
n(E) = 4°
_ 4% 1
(C) n(s) = 4*
n(E) = 41 =24
_24_3
P(E) = Y
(D) n(S)=4l=24
n(E)=D, =9
-9
PE= 2

13.

14.

15.

o
f'(x) = 3ax® + 2x — (2a +1) <
-2

a+p= 38 —— (1)
(k) /
(Y ’k1) f(OL):k1
f(B) = K,
QMV (5. k2)
fx) = k; =

ax® +x? —(2a+1)x +2 -k, =0 <°‘

Y

20+7=-1__ (2
a

f(x) = k, = ax® +x* —(2a+1x+2-k, =0
B+d=-L __ (3)
a

(2) +(3) - 2(1)
2 4 _4-6_-2

y+8=_ _ = g
a 3a 3a 3a
Forl1<k<n
X % kx X k
1+—| <|1+—= |£|1+—
n n? n?
n+l n(n+1)
[1+5j2 spns(u—j 2
n n
X X X
e2 < limP, <e2 = f(x)=e?2
n—oo

f(x)=xcosl X1
X

1 .1 1
= f(X) = = sin— +cos—
X X X

= f'(x) = —ia cos £1j
X X
Now lim f(x)=0+1=1

X—>00

= option ‘B’ is correct
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y = f'x)<0 = fadseu D |8l
(1, sin1 + cos1) f(l)=sinl+cosl1>1

f(x) Tohfase BAM & 3R lim f(x) = 1

3rd: F(x) B H A AR 2|
A X, x + 2], x € [1, ) H f(x) Faq an

JFIHAT B |
X € [1, «)
. o LMVT & () = (X2 =T)
= ~ €0.1] 2

I X € [1, 0) B T f(x) > 1

= <0 F(x +2) = (%)
= option ‘D’ is correct = 5 >1

Asf(l)=sinl+cosl1>1 = fix+2)—f(x)>2
I X € [1, 0) & forg

f'(x) is strictly decreasing and lim f'(x) = 1
X—00

so graph of f'(x) is as below 16. o f(x) = %

Now in [x, X + 2], X e [1, ), f(x) is @+

continuous and differentiable

f(x+2)—f(x)
2

- (%)

so by LMVT, f'(x) = (A+x2)2.((x—1)2e* +2(x —1)e*)— (x —1)?e*.2(1+ x?).2x

@+ x?)*

as f'(x) > 1 forall x € [1, «)

_ 3 _ 2 X
N f(x+2)—f(x) -1 S F(X) = (x —1)(x 23x J;5x+1)e

2 (X +1)
= f(x +2) —f(x) >2 = f(x) has two points of local extremum
for all x € [1, ) ie.x=landx=a, a € (-1, 0)
. (B,C,D) = f(x) TFE T_A B 95 B |

1 ﬂﬂTXZlGﬁ'\’XZOL,O(G(—l,O)
f(x) =xcos —,x>1
X

17. {x}e[0, 1) = [x] (100, 125]

= f'(x) = 1 sin 1 + cos 1
X X X = y{x}=12

= f"(x) =- ig cos [ij
X X

18.
g lim f(x)=0+1=1
X—00
-~  flewBwEd n™ (D)% [ (2™ [ (n-3)"
y A A K Pn—3
(1, sin1 + cos1) A A P2
K Pn—l
115 15 5

P===2P s+=.-P,_, +~P
n 6 6 6 n-3 66n—2 6n—l

216Pn _5Pn73 _SOPn72 _180:)n71 = 0

X € [1, ) = % € (0, 1]
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19.

o (1bx)— (T ax)(1+ x)V?
x>0 1+ x(1+bx) x3

3
(1+bx)—(1+ax) ‘I+£x—£x2+x—
2 8 16

PART-II: PHYSICS

21.

22.

23.

100 uC

C, and C, will be in series.

;

K=2 K=2

o ZAl2

;

1 _ d N d _ 3.d

C 2e0A  4degA 4 glA
_AgA

12 — 3d
And C; will be in parallel to their resultant.
gy A N g0A _ TegA

3d d 3d
KeqgoA 7 goA 7

d 3d 3

eq

Ceq =Crn+C5 =

Erf of one row = 0.15 x 5000 = 750 volt
Internal resistance of one row

=0.25 x 5000 = 1250

There are 100 rows, so

26.

27.

28.

29.

R T 100times

Eeg =11 =750 volt
T T, 100times
rr

log = % =1250Q

The current in ext. resistor

izh— 750 ~750—1.5A

r. 500+125 500

nei

During the collision we apply momentum
conservation.

Pi=P; = (0.02) (80) = (0.3 + 0.02)
Ve

V. =5 m/sec

After  the collision apply  energy
conservation

KEV=UT= %(mtotal Ve =Mig@Nerm
_Ve_ 6° 5,

‘Mo 2g 2x10 4

We should also check

W:W:Nm/sec,

and velocity of the system at the lowest

position is V. = 5 m/sec since V, <\/@,

so the pendulum will not able to cross the
iy Vi 5

90° position, so h,,,, = = =—m is correct.

29 4

=

m;m,

2 2
m(ul_UZ) (1—€%)

KEloss =

o = 200y 0,090 -0 (1-0)

KEIOSS =60J

06.00

VA — Vg = E = 6 volts (a1ee)

/\
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30.

32.

ras = 2+2 = 4 Q (by replacing cell by plain
wire).

e (3 @ Th dad IR R dferenfid
P W)

E 6

r+S 4+2

=

(A) E = %CVZ

As potential difference source between the
plates is connected, p.d. remains constant.
But capacitance C becomes KC hence
energy stored is increased by factor K.

(B) Electric field V/d is not changed.

(C) Charge on each plate is increased by
factor K hence force between them
increases by factor K?. For effect of the
medium, they must completely lie in the
medium.

(D)Q=CV

Hence charge becomes KQ as C becomes
KC and V remainin unchanged.

(A)E = %cv2

I Je FARTT & @1 wiel & Feg favaR
M W oAfdd aiRar KC &1 SIge @
FeTRE # FUfRd Hol K T[T 9g e |

(B) farga &= v/d uRafda =& g

(C) IF wic W A K T[T ¢ oIl 8
sfer 9% #e 9 K2 TAT 98 ol 2 |
AIE $ g9E b o gl goia: wiemd |
@ BFT AR |

(D)Q=cCv

I MY KQ derm enRam KC & STt qerm
V 3raRafia & |

F (dfj d¢ [ F j
—=y| — = =] —
A ] 7 va
_ 5000
(109)(1x10_4)

=+5%

_ —=dr/r N dr =_vy ac =—(0.2) x (+5%)
defs r ¢

B 1) :dTA = 20

33.

34.

d(Vol) _ dA d¢

Vol. a1 = Al = = —+— = (-

Vol A7
29%) + (5%) = +3%
and resistance doT URRY R = p—:
AR _dr_dA _ (1506) — (—2%) = +7%
R ¢ A

inr3><8: ﬂ71:R3 =2r=R
3 3

Terminal velocity =T a9

_2r’(p—o)g
T gn !
2 J—
\VAN V. =M = 4V;
9n

Fq' = 6nnRVy' = 8F4

When S; is closed, only C is charged.
Charge through the battery Q = CV

=120 uC

As S; is opened and S, is closed, charge is
redistributed between C; and C,. Let these
be Q; and Q,.

Q1+ Q=120 pC .. (1)
Using KVL in closed loop

Q2w LA

Cl C2 Cl C2

Solving Q; = 80 uC Q, =40 pC

2 2 2
AH = | QL @ |- 40 «
2C||2¢c 2¢,

10%J

9 S, 95 8, dad C Amafd &

9S8 | YORA a1 MAY Q = CV

=120 uC

(P S, Fell & qAT S, I] 8, A C, T
C,® dra g faaRa & S & | |41 I8 Qy
T Q, B |

Qi + Q, =120 uC . (1)

T< U H KVL&™ § o1 W
&_& =0 :&:&
G G G G

Q:1=80 uC & H= W Q, =40 puC

/\
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35.

36.

2 2 2
AH = | QL @ |- 40 «
2C||2¢c 2¢,

10%J

2T
1l
& 100kg

!

100 g
NLM for the block :
<ife & forg NLM

2T — (100)g = (100) (gj

T=500+25a

(i) pressing force on the floor

%Y W 9@ 9

=80g-T <200

T > 600

500 + 25a > 600

a>14

(i) To prevent from lifting up :

I64 | I & forg

T<80g

500 + 25a < 800

a<12

So to prevent yielding of floor as well as
lifting up, ae (4, 12)

%I B IAUHIY U4 AT ® Sod | AdA b

g, ae (4, 12)

+ CV| |—CV
I I

KC

CK+DV'=CV

@V + 1) V' =V
aV’ +V'—300=0
V=12V

37. Equating the dimension of LHS and RHS
LHS @1 RHS &1 fdwiali &1 a_eR &_ W

M
L L

T M0,
getn=4
Y BT & n=4

38. 2

PART-III: CHEMISTRY

39. a =200 pm =200 x 1010 ¢cm
=2x 108 cm
volume = (2 x 10-8)3
x A
X a3

z
No. of atoms = .

4 x100

= "7 -=5x1024
10x(2x107°)®

®1.  a=200pm =200 x 10-10 cm

2x10-8 cm
IqIaT = (2 x 10-8)3

] . ZxA
TRATIRI B HE&T =
dxa’
— 4 ><100 — 5 « 1024
10x (2x10°%)®
40. Mole of camphor

= (30.4 g)(1 mol/152 g) = 0.2 mol
Mass of benzene

= (100 cm®(0.8 g cm™) = 0.08 kg
molality of camphor in solution

= 0.2 mol camphor/0.08 kg benzene

= 2.5 mol kg"l
AT; = Ky m = (4.0°C kg mol™)(2.5 mol kg™)
=10.0°C

Since pure benzene freezes at 5.0°C,
the solution will freeze at —5.0°C.

/\
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45,

46.

49.

IR B A

=(30.4 g)(1 mol/152 g) = 0.2 mol
I BT GIAM

= (100 cm®)(0.8 g cm™) = 0.08 kg
fder § YR & Arcterd]

= 0.2 91 HYR /0.08 kg T

=2.5mol kg™

AT; = Ky m = (4.0°C kg mol™)(2.5 mol kg™
=10.0°C

4f g i 5.0°C TR S B,

faera —5.0°C TR S |

Number of Ca*? ions = %XS =1
Number of Ti*" = 1

Number of 0% ions = 6><% =3
Total no. of atoms =5

Ca™2 ol 1w = %x8=1
Ti" o de =1

O™ o @ we = 6x%:3

URATISA B [ A& =5
BaTiOs, CaTiOs

(A) Fe®* changes to brown-coloured

ring complex by charge transfer.

(B) NO —> NO* + e~

Fe* +e"— > Fe'

(©) Fe' - [Ar]
3d’

ILfuf1]1]1

I
3 unpaired electrons
Magnetic moment

= Jn(n+2)
= J3x5 = .15 =3.87 B.M.
(D) - sp°d® hybridisation
(A) Fe® aImael XMIRY gRT R T &
Jg el H uRafid gar 2 |
(B) NO — NO" + e~
Fe* +e — Fe'

50.

51.

52.

55.

57.

3d’
© Fe g1 1]1

33@'?%3??@??{
FEDII AT = \n(n+2)
= J3x5 = 15 =3.87 B.M.

[(0) SR sp°d® Fpxor
Since system is conducting frictionless

piston

Hence T,=T, and P,=P,

Since volume is different hence n, = 3n,
it e 4 @ee  gvoRkfed fUwed
SUReT 2 |

3d: T,=T, 7
I arad == & a9 n, = 3n,

Diamagnetic substance shows decrease in
weight.
gfergra® g YR H $H S B |

H,0, — O,

v.f.=2

Cc,0,5~—> CO,
vi.=(4-3)x2=2

(C) [Fe(CN)g]*~—> [Fe(CN)4J3-
vi.=38-2)x1 =1

(D) NOg~— NH,
vf.=5-(-3)=8

a=12,b=3(a-b-1)=8
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x

Cl (d & ¢)
Total monochloro products are 5.

FA AFFAR] IG5 YT B © |

PAPER-2

PART-I: MATHEMATICS

1. given function is discontinuity when
& T wod Jad g a4

Now, if 39 Ifs a=1

= sintx =0 = x=1,2,3,45
fafe a=3 = sinnx = -2
not possible =1 &

if a=05 > sinnx=%

= x has 6 values, 2 each for one
cycle of period 2.

afe a=05 > sinnx:%
= X ® 6 H, 3Tad 2P IAdh dsh P (ol 2.
ifaf a=z0 = sinmx =1
1357 9 11
= X==,= = = =,
2 22 2 2 2
2 £ = i (X+hr:_f(x)

= lim
h—0 h
i f)=FQ)
h—0
=f'(0)+2¢ . (1)
- lim —3f(h)_1 = E
h—0 6h 3
1
f(h)— =
lim—_ 3 =2
h—0 2h 3
1 . f(h)—f(0) 2 f'0) 2
> —-lim—===——= =
2 h>0 h 3 2 3

= f'(0) = % putis (1) § T@H W)

4 2
LX) = — +2x
) 3

3
- f(x)= 442 ic
3 3

1
~f0)=C= —
(0) 3
3
f(x) = 2X° +4x+1
3
- f@) = 16+8+1: E
3 3
S If(2)]=8

(5,6)

(A) number of zeros of f (x) f'(x) in [1, 7] are
7 so using Rolle’s Theorem

Minimum of zeros its derivative f '(x) + f(x) f
" (x) will be 6

(B) Let g(x) = e* f '(x) as g(x) has
minimum 4 zeros in [1, 7]

Hence g'(x) = e f"(X)—e ™ f'(X)=0 at
minimum 3 points

= e *(f'(x)-f(x))=0

= f'"(x)-f(x)=0

©) () =F0f*(x)

= FX)F(X)-1)=0

= f'(x)=0 or f(x)=%1

f'(xX)=0 — 4 points

f(x) =1 — 5 points

f(x) =—1 — 2 points = 11 points

(D) h(x)=e*f(x) has 3 zeros in [1, 7]
hence h" (x) will have at least one zero in

[, 71h'x) =e*(f"x)—2f'(x) +f(x)) =0
= f"X)-2f'X)+f(x)=0
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(5,6)

A [1, 718 f (x) P(x) & A @ ~gAaH
T 7 € sAfeg A YT A f(x) + f(x) £
(X) aHel B YT DI GATH FET 6 BN
(B) AT g(x) = € f'(x), g(x) & [1, 7] # 4
Nl

aa: g(x) = e f"(xX)—e " f'(x) =0 1w
3fdg )

= e X(f"'(x)-f(x)=0

=  f'x)-f(x)=0

(©) () =f'()F*(x)

—  f)F(X)-1)=0

= f'(X)=0 or f(x)=+1

f'(x)=0 - 4fdg

fx)=1 > 5fIg fx)=-1 > 2fdg
=11fag
(D) h(x)=e™(x) & 3¥= B [1, 7] 3 h"
() P [1,7]

h"(x) = e (f "(x) — 2 £ '(x) + f(x)) = 0
= f"xX)-2f'x)+f(x)=0

x> (y+2z)° yz
Let A=|y* (z+x)* zx

2

2 (x+Yy) xy
C,C,-C,

(y*+2°) yz
(2 +x%) zx

X2
A=y’
2 (xX*+y%) xy

A= (X +y +2°)(x=Y)(y ~2)Z-X)(x +y +2)

Given =

:%((5—1)” +1): 4n5+1

( “)2 +22"+1-2.2"
5

, [ m) n+1 n+l
(2"+1)—22 2"N—22 41(2"+22 +1

10.

12.

Sol.

8l 4l ,
(21)* 4

5 5
n>5andoddn=2k+1 k>2
5

for k > 2 both factors are greater than 5. so
after cancellation it has two factors other
than 1.

Since

YA
23/8fF ---

1

1

C |
15/8 !
1

|

[=2,0) (0,0) [121 ]

(PQ)? =9 + (16 — +/91)?
(PR)? = 9+ (16 + 91)?
= (PQ)* + (PR)* = 712
>a=7,p=1,y=2

4c,4c,-31.2° =768

C,*c,-31.22-%C,4C, 2121241

= 1440

(13 -14)
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13.

14.

Sol.

:gn{(xil)‘ (xzilf]

Let cosec’l(x2 +1): 6 = cosecO = (xz +1)

where 0 <0 <

N a

— sin"(3sin0 - 4sin%0)
=sin'sin(36), 0<30 < 37”
30;0<30<=

2

1-30: % <39< "
2 2

) = 3cosec’1(x2 +1); [x|>1
TC—3COS€C_1(X2 +1); | x|<1

3n

— >1
90)= 12 X!

T |xkl

Required value = ©+ 3% +m= 7—;

y = tan (tan""[4x|) , x = 0

y=14x|,x#0
} }
-1 -1
(15 -16)
A (4,1)

P(1,0)

Centre 'C' = [h+73,10j

Foot of perpendicular from
'‘A'tox—3y—1=0 is
x-3 y-4 (3-12-1)
1 -3  1+9
x=4 y=1 =A=(4,1)
Mid point of AP, M = (2, 2)

17.

18.

19.

A', M and C are collinear

h+3 10

2

4 1 =0
2 2

[h;3](1—2)+10(2—4)+1(8—2)=O

[hz3](—1)—20+6:0

h+3=-28
h=-31

C = (14, 10)

a=A'C=./405
Atx=0,y=4

e y=x>+2x° + 4
y*(0)

Because

y"(O), (esinx _1)4 +

(cosx + 1)°e™"* + (e* — e™)? is always gives

zeroatx=0

Focus of parabola is (3, 5) and focal chord
ismx—y+5-3m=0
R P AN (3, 5) 8 T A4 SIET mx
—y+5-3m=0 &M |

.
N

5-3m 8
——|=3 > m=— or «
\V1+m? 15
tana= > = 8="_q

2
=cot™ 8 “tant| 2
15 8
for|A] # 0
Case — | : Exactly one element is zero

Rerfd-1 : Srass smaua T 7 |

/\
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SCsx |4=240

Case — Il : No element is zero
ReIfd-11 : d1g srawa I =780 |
a b
c d
|A|]=ad —bc =0

ad =bc=6
ad=bC:12
=5C,x |4 -16=120-16

=104
Total = 344

PART-II: PHYSICS

21.

In the initial state, charge on each capacitor
is shown in figure-1.

URMRIE IR H, TS WUTRT TR A
for-1 & TR 7|

— 27
-360uC 3uF 2uF |+300uC

A |

figure-1
q |1 1 .5},lF
11
-360+q _1300-q
TouF T 2F
A q
figure-2

Let charge q flow anticlockwise in the circuit
before it achieves steady state as shown in
figure-2.

Applying KVL to figure 2.

gRuer H amaw g REAMER amMEd fawm |

I B | A1 T2 & IR I8 Remdl arawen

T BNl B |
-2 # KVL o9 ™R
-360+q g 300-q

- — =180 uC
3 15 2 a H

Final charge on 1.5 uF capacitor is
g = 180 pC and final charge on 2 uF
capacitor is 300 — q =120 uC.

22.

23.

25.

JRA 1.5 pF o Af~a9 a9 q = 180 uC &
T 2 uF FuaRE wR 3ifsaq 3maw 300 — g =
120 pC.

For voltmeter, series resistance

R=Y_ G

IG
qecier & forg, fofipa gl
r= Vo

IG

10
(10V range) = ———— — 100 = 200kQ
50x10

For ammeter, parallel resistance

e & fory, @R ufoRiy

S: IG-G

50x107° x100 _

10Q.
5x1073

(5 mA range) =

» X

(A) perpendicular theorem is valid only for
2-D object, Not for 3-D objects.
A UHY dad fgfdia o @ fog o

Bl B | Rfeda & forg =&

2

12

Iy #

because the other leyers are not
symmetrical with respect to y-axis.

b o= URA y-318T B AT AT & R

/\
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(D)

26.

27.

©

i ; — “CM
If we extend

al the plate along z-axis

Because all the layers are symmetrical with
respect to z-axis.

P 3 URA z-37&T B A& AT B |

2
ma
I I, = T

cim

Using parallel axis theorem AT<IR 31 Bl
LD

2
a ma’ ma? 2ma
/=L+m|l—| = + =

NA 6 2 3

So I, Will also be

2ma?

31d: IAB =

At steady-state

Power supplied by battery = Power
dissipated as heat to surroundings.

IR ISR

9T NI USM @I R ufdd = drare]e |
Icafta erfa

V(i) =45 (T —20°)

(500) (4.5) = 45 (T_ - 20°)

= T, =70°C

R.=R,, (1 +aAT)
=R, =R, (1 + a(50))

= @: 111 O
4.5

70°

and R, :52—0 =100 Q

28.

29.

30.

31.

111 = 100 (1 + o (50))
0=2.2x 102 /°C

01.73

Potential at point P =0
kQ . K
V2 +k% 3y (h-2)? +K?
1 1
h? +k?

3[(h-2)% +k?]
3[h* + 4 —4h + K] =h” + Kk
2h®+2k*-12h+12=0=h’+k’-6h + 6
=0

Equation of equipotential circle.
X2+y?—6x+6=0
x2+y2—6x+6:0
(x—=3)+(y—07+6-9=0
(x—3)*+(y-0)*=3
Centre=3,0

Radius = /3

U = 1.52

u,=1.6

Minimum deviation condition for red is
r=30°

A T F oy <Aad fa=rer @ araRen # r
=30°

= (1) sini = (1.52) sin30°

i =500, 8, =(50° 2-60° =40°

For violet light
(1) sin 50° = (1.6) sinr

r=28.4°
r=31.6° (o r+rr=A)
(1) sin e = (1.6) sin 31.6°
e =56°,
= §,=i+e—A=50°+56°—-60°
= 46°
angular width = §, -3, = 6°
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32.

33.

Reading of Ammeter 3rier &1 ur@gai® = |
Reading of voltmeter dieedier uregia = P.d.
across voltmeter dieedier R fawa ga=

= P.d. across (R + Rp) system =i (R + Rp)
= e (R + Ry) ® fdwa g1 =i (R + Rp)

= Measured resistance
I(R+R
a1fod gfoRre -V —M:RH?A
i i
i—i, I
WWWA- ®—
R R,
)
v
URV 1

Reading of Ammeter 3/¥IcY UIgdih =i
i
R+R

anda i,Rv=(—-i)R = iy=

v
Reading of Voltmeter
qlecHicy UG

RR,

V =i Reg =i X ¥ _
| Req IX(R+RV)

measured resistance d1fUd gfaRie

—_ \

" R+R,

iRR, /(R+R,) RR
i i

If Ris very large (~ K Q)
fz R IARF B (~ K Q)
Then measured
arrangement (a) will be
ar fa=m (a) & Afd ufeRie 8mm |
Rmeasured = R + Ra® R

So (a) will be preferred 37d: (a)

SUYA RN
If R is very small (~ few Ohm)  af R

resistance from

I B (~ 7B IH)
then measured resistance from (b) will be

a1 fa=ma (b) & \fod ufeRie = |

where w® R/R, is negligible

Rimeasured =

oY B |

SO, Rmeasured R

So (b) will be preferred 31ah: (b) SIET
IuYad T |
34. If we increase the temperature by AT,
af & A AT 9 §61d 8
Compressive force generated is F = YA
o AT
IO AT 9 & F= YA AT
For buckling F = YA o AT > critical load of
buckling
g1 @ T F = YA a AT > 81 &1 Hidd
HR
xyr?
Y) (=) a AT > 2
= AT > . oL?
> 52 1/4
35. me9
3n’Y
3
36. E<10° = % <10°
d>10°m?> =  C= kSTOA
d= KeA | 10
C
-3
A> 10°xC
keg
-3 -12
~A> 10 X5(1)X10 =300 mm’
(67) x | ——x107°
36n
PART-IlIl: CHEMISTRY
39. Surface area = 4a° = 16, a = 2A = 2R
T, U &% =4a°=16,a=2A=2R
40.  Py=X, P, + XgPg

Y5 Py = XgPs

/\
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43.

44.

Py =450 mm of Hg.
Yy =1/3

If vapours are removed and condensed then
again redistilled :

Y, x'A=§, YB—>X'B=%,

szk?gmmong

So, Y, P, = X,P, Y, =417
Since at 300 K, P =450 mm of Hg <P_
=760 mm of Hg
Ps=XaPn +XgPs Py =450 mm Hg.
YgPr =XgPs Y =1/3

Ife arwi B gern S & @ wufid fear
ST § e R g swfad fdhan S 8-

.2 1
YA—)XAZE, YB_)XBzg

1400
=——m

P's m Hg.

So, Y, P, = X,P, Y, =417

Fifd 300 K W, P =450 mm Hg <P_

=760 mm Hg
|| H'
| ]
HO OH
| AgNO, | |
] 5
OH Cl OH
| | NaNO,/HCI
OH NH,
Methyl i
shift IR
(0]
@ _Ht
| ll H A‘/
OH
M.F. = CH,0,
Isomers (FHEIAN) =

45.

46.

47.

COOH

COOH
CH.
CH,
COCH CH,COOH
CH,

Acid strength order (il AT BT %)

COOH COOH COOH

CH,
COOH CH,COOH

> > > H,CO,
CH,

Al,O; + 3C ——

3CO+2Al  AG°,=?

4 2

—Al + O, —— —AlLO
3 2 37273

AG® = -910
2C+ 0, —»2CO

AG® = -430

AGP :g (~430) — g (~910) = 720 kJ

The temperature at where AG® is more —ve,
there will more affinity for oxygen.

I8 99 98l R, AGC &1 HF IAfh FUTHD

BT, I8 SiedIo & Ul a1f¥e agam sl |

Lowering in vapur pressure = mole fraction
of solute

qrIeTd H 37944 = faoig &1 Ardd gTSt

P —P 3s

S

P’ 35+55.56

for MCI, the solubility is as
MCl,==M"?+2CI"
s 25

MCl, & fog ferar
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48.

51.

Since the solution is very dilute
3S+55.56 [1 55.56

Tfr e ordd g 2 |
3S+55.56 55.56

31.82-31.78  3S
31.82 5556

S =2.328x107
Thus, the K, = Sx(2S)’
39 UBR, K, = Sx(2S)°
= (2.33x10?)(2x2.33x10°2 )2

=5.1x10"

Since 1000g of 3 molal aqueous solution of
Urea will start freezing at (—5.58°C)
@Il 3 A, I & 10009 STeird e,

91 a9 WR SEET YRS $RaT & (-5.58°C)

AT, =1.86x3
= 5.58°C

The big difference between these two
reactions is that of entropy change. The
first reaction has a 4S° value close to
zero, because their is the same number of
molecules on both sides of the equation.
The second one has a positive 4S°
because four molecules come together but
seven molecules are

produced. This helps to make reaction 2
more favourable.

g9 Q1 IIfafharell @ A9 991 =R Tyl
aRad= &1 21 ved Afifsar g & fAae
AS° W T B, Fif Tl AHIBRI B
AT faEmell W ool @ wAM W T
fada ofdfran eMTedes 4S° AF @ ®
FifE IR AV TEH WY AW T AT |

52.

53.

54.

55.

] IS B & | I IIMAfhar 2 1 1f¥®

S CAYEERIN H BT ST %|

(B) edta™

pKa of phenol = 9.98
pKa of catechol = 9.48
f%eifel &1 pKa = 9.98

BHThid BT pKa = 9.48

(A) 2

It is [M(AA)(BB)CD] type of complex, here

C,D are monodentate ligands.

C

A B
M

A B
D

Plane of symmetry and

thus no chiral pair
/_\A /‘\A

M M

D C
L OPTICALLY \_/ OPTICALLY
B ACTIVE(,)) B ACTIVE(,))

Possible geometric isomers = 3

I8 [M(AA)(BB)CD] YR &I Hael ©, Jol

CdD U&Hd TP foNIve B |

C

A B
M

A B
D

/\

Reg. & Corp. Office: CG Tow

br, A-46 & 52, IPIA, Near City Mall, Jhalawar Road,

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

Educating for better tomorrow

Toll Free: 1800 258 5555 | CIN: U80302RJ2007PLC024029

Kota (Raj.)-324005
SOLO5JPACT3270823C1-18




56.

FARTA B T Tl sdfey fve g

SrgafRerd

/‘A /‘A
D

M M
D C

I STfAfd HEETd = 3

(il) CH4(g) at 4Tc (4T > Tg) = (I)
(iif) CO,(g) at room temperature = (lll)

(iv) He(g) at room temperature = (1)
1

WDCJ%QMH%;Td%;Tc=TQ:4m

a=2 b=1 c¢=3

3a+2b+4c 6+2+12 _
10 10

2

() 2Tc (2Tc < Tg) W Hy(g) = (II)
(i) 4Tc (4Tc > Tg) TR CHy(g) = (1)
(iii) PR B T1T TR CO,(g) = (IIl)

(iv) PR & a9 W He(g) = (I)

M%RWM@SM

mﬁﬁu%u:mWCM@:w

a=2 b=1 c¢c=3

3a+2b+4c 6+2+12 _
10 10

2

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