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1. (2.35 or 2.36)

Let tan@zizgéeégzwzzﬁtan@

2
3 2 1. (2J2\2tan0 A 2
~C0S | —————+—sin" | ————— |+tan
2 2+2tan“ 0 4 2+2tan“ @ J2tan 6

= %cos’l (cos®)+ %sin‘1 (sin26)+ tan"' (cot &)

§9+l(ﬂ_29)+ﬁ_921+123_”
2 4 2 4 2

2. (0.5) !
lim £ (g(x)) = /  lim g (x))

2n(vx V@) e
Now lim g(x)= lim —(—j
x—a* ( ) x—a* 1n(e\/;_e\/;) —00
Apply D’L Hospital

i 2(6‘/; —el )
2eV* (e 1)
lim =2

o (Jx—a)

Now f(x)= sin% given

A CO N
f(2)=sin 1, Ssng=

3. (0.80)

480

Let A denote the persons having symptoms of fever B denote the persons having symptoms of
cough C denote the persons having symptoms of breathing problem
Given that

n(a)=190n(b)=220n(c)=220

n(AmBmC) =30

n(AuB)=3OO n(BuC)=350 n(CuA)=340

n(AuB):n(A)+b(B)—n(A F\B)

:330=190+220—n(AmB):>n(AmB):80

Similarly, n(BnN C) =90and n(CNA4)=70

If we make the Venn diagram
n(AUBUC)=n(A)+n(B)+n(C)—n(ANB)-n(BNC)-n(CnA)+n(4AnBNC)
=190+ 220+220—-80—-90—70+30=420

.. Number of persons having at most one symptom
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— Uy

=480+70+80+90=720

.. Probability= E = i =0.80
900 5

4. (0.50)

2+3z+4z7°

Y 3.4 is a real number
—J3z+4z

ST SRR SRS S BN SR S

S 344z z z z
z

:(222—1)(2—2)=0
=l =L=050
2
5. (4)
Let z=x+iy

X =iy =X + ¥ =2iXy = i(X = iy + X" =y + 2ixy)
2 3 § ) 2
(X=X +y)—i(y+2xy)=(y=2xy) +i(x + X" - y)

= X=-X+y=y-2xy (1)
X+X -y =-y—2xy .(2)
H+@) 2% =—4xy
1
=S x==2Xxy=>x(1 +2y)=0=>x=0o0ry= =

Put x=01n (1) or (2) we get
y=y=y=0,1
. 2 complex numbers are possible 0 + 01 and 0 +1

.. 5 ] |

ty= —— 2) X=X+ —==——+X
puty 2m(l)or()\( X A > X

- NE
=X =— =>X=% —

4 2

NER NER .
', — —— and ————— are possible

2 2 2 2

. 4 solutions are possible.
6. (18900)
.'\:l - A‘\q) = 1000
Iﬁl“".ﬂl - I_q)“r'!() =100
L+ 50d;) (wy + 50d,) - (L + 49d,) (w, + 49d,) = 1000
hwy + 504d; + 50d,w, + 2500d,d; - yw, — 49/,d; — 49d,w,; — 240d,d, = 1000
= I|d3 + dl\“ + ()()dld: = 1000
= IId: + d]\\'| =10
Ao = Asp = (hooWioo) = (fooWap)
= (/; +99d,) (w, +99ds) — (/; + 89d,) (w; + 89d,)
= 10d,w, + 10/,d> + 1880d,d»
=10 x 10+ 18800 = 18900
7. (569) Number of numbers whose digits are
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6x6-7=209

2
S5x6x6=180
3 = - —
6x6x6=216
4 = - —

4x6x6=144
Total number are (36-7)+(5x6x6)+(6x6x0)+4x6x6=596
8. (0.83 or 0.84)
Let A be (0,0), B(1,0) and C(0,3)
..AB lies on x-axis and AC lies on y-axis
..equation of circle touching both x and y-axis is of the form

(x=h)Y +(y=h)=h* (wh=k=r)

1Y 3Y
It touches the circle [x—zj +( y——j =

>
2) 2

(0, 3)

A0, 0) B(1, 0)

V5

S.C1C =N — 17
1Y 3\
\/("‘5) f(n-3) %
2 , ¢ i
:h‘+l—h+h‘+—)-—3h=h'+-——\/l()h
4 4 2

= 11:+(ﬁ6—4)11=0 —h=4-410

1= 4-10=08377

9. (c, d)
. 172
J~ (Inx) i
1 x(a—(lnx)m)

a-— (lnx)y2 =t
2 (nx)" x Lt = ar

2 X
a—1 _gdt
£ =1
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Z[_L__l}zl

3la-1 a

a—-a+l1 E

a(a—l) 2
3(a2—a)=2

3¢ =3a-2=0
349424 34433

6 6

10. (b, c)

n

z ntl T Za

n=1
T, -T=a, =%[2x7+(n—1)8]
=n(4n+3)+7}

T . =4n" +3n+3

(@) T, =4x19"+3x9+3
=1444+27+3=1474

(b) Z . ik(4k+3)+3

(4k2+3k+3):10510

k=0

(©) Ty =29(4x29+3)+3=3454

(d) iT ZM Z (4n+3)+3

n=0

3(29%30
:4x(29X30X59j+ ( ; ) 40035615

T

n+l

6

11. (a,b,d) The line should be either coincident of P; or on P; or intersect on P; and P; on different
points

-4 z

@ 7= =3

(ﬂ,—Z/I + 4,3/1) lie on P,

x—-1_ y-1 z-1

(2)

intersects P; and P» on different points

0 0
x-6 y z . . .
(b) s 5T Ealso intersects P; and P> on different points

12. (a, b, c) Clearly plane is given by x+y+z=1
Using mirror image formula
L a-10_p-15_y-20_ —2(10+15+20-1) 88

1 1 1 ParP+r 3
58 43 28
>a=——;f=——and y=——
30773 Y=

13. (b, c, d)
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Let Py and P> be (lf‘El,_ und(l::jl:)

= P= ([3[3, 4 +12)E(-2, I)
=y =2th==lortj==l, =2
:>p|(4. 4) and P:(l. —2)

: 4 ;
Slope of SPy = 2 slope of SP> =
Equation of SP,
4
y—0= ;(x— 1) =>4x-3y-4=0

Equation of PQ,

y—1= - (x+2) = 3x+4y+2=0 2 Q {3 _i\l
\ FEES 3 2 - Q573
Equation of SP; x=1
Equation of PQ; y=1 QL 1)
= W10
L8Q=LQIQr= —

[ 3 - 3 Faa o0
= (2-2) +[1,4) = 144, 81 _,
P \"\ 2-3) TI\] 5) V25 25
and SQ: = J(1-1) +(1-0)" =1
14. (a, c)

| 0 0 2 A
T T

0)=—|-sin@ 1 sin@|+|sin| 8 — — —CcosS— log | —

f0)=3 ( 4) 2 ge(n)

-1 —sinf@ 1
7 7
cot(¢9+—j log, (—j tan
4 4

As second determinants is skew symmetric ..its value is O.
= f(6)=(1+sin’0)

= g(0)=|sin |+ |cos )| e[l,\/f]
:>P(x)=a(x—1)(x—\/§) as P(2)=2—x/§:>a:1
:>p(x)=(x—1)(x_ﬁ)

and hence p[3+4ﬁ]<0and p[sﬁ_l]>0

4
15. (b)




(D

(1)

(11

(V)

16.

()

(i1)
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cosx +smx = 1
:ﬁcos[x-f}=l
4
mus[x-i)-L
S 4) 2
=ox-5=2nnizr~
4 /
ft)rn*O.X‘E.O
2
[ 2m 2
forn=1, 2.3, ..... no solution in -:‘4—1—:5} S S
1 nmw n
tan3x= — = 3X=nnt+ — DX= —+—
NE) 3 18
Sn
forn=20 x=£ forn=-=]1,x= -—
18 18
forn=1,2 3.....nosolution .. Il - P
g
_ VA = _
COS2X = — = X~ 2na £t— =x~-nn £t —
2 6 12
3 ]
ey peci MR
12 12
(n ) 1 R 3x
“"“l X |mm—e = X+ —=2nwt—
\4 2 4 4
forn=0 x—l.—n
2
8 y 3n ,
forn=1 x=n= forn=~1 i L IVoR
(a)
6 g
Cs 6x5
Let A, ;: Py won the round = P(A) = —==
6° 2x6x6
5
P(Ay) = B
5
A, : P> won the round = P(A,) = T
: 6 1
D : round ends in draw = P(D) = 6—=g

P(X:2Y.)=PA N A)+2P(A; " A) + P(DN D) + 2P(A; " D)
5 5 55 11 51 11

= et p Dbt s D s T e
12 12 12 12 6 6 12 6 16

= (1) = (Q)

P(XZ > \':) = P(A] M A() F 2P(Al M D)
5x5 51 25 5_45_5

|
1212 12 6 144 36 144 16
= (1) =R

T e e — a— _
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12126 6 6 6
25 1 _75+2 77

— __+— — o —
144 216 432 432
= (i) —>T

(V) PG =Y = PAAL A A S3PA N A N A HIP(ALN A ND)+3PA, DA D)

710 355 355
12'  144x6 864

S IV=>S
17. (b)
xX+y+z=1 ... (1)
10x+100y+10002=0 .. (2)
£+Z+£:O (3)
p q r

l=A—|—9d;l:A+99d;l=A+999d
r

p q

= From equation (2) and (3), we get (A-d)x+(A-d)y+(A-d)z=0

=If A#d , then no solution

If A=d =2 = 10,g = IO,E =100then the equations have infinite solutions
q r r

Now, equation (2) and (3) both are same

So, (1) and (2) both equation are satisfying x=0,y = %,z =—

18. (c) v
Equation of auxiliary circle x™ +y" =4

- Let F be (2 cos 6, 2 sin 0)

. Eis (2cos8, J3sin 0)

xcosf ysinf _

.‘
2 \3

1

Equation of tangent at E,

It cuts x-axis at (2 sec 0, 0)

L Gis(2sec0.0)

His (2 cos 6, 0) and F(2 cos 0, 2 sin 0)

.. Area of AFGH 1s éx 2simn0(2secO-2cos0)

=2 sin B(sec O — cos 0)

F

G\

0

H
I
L]
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[ — \
Il'O=E.arca:2xL,_* JZ—LFJ=1
- V21 V2,
3 3
If 0:5.am:3x-*—'[:—1‘:i
3 2 2] 2
-~ =\
IIB=E.am— le[;_—ﬁ = l._
6 2043 2 ) 243
3 242 3 (J3 -
05 = QO ] oM NI ) :l“ ’
12 22 \V3+1 2V2 ) 8
19. (2.30)
M, =2M, = pz=2p,
Now after the mass transfer,
4 R’ 4 7
M' =p,—x—and M',=G—x|2p,R'+=p R’
4 pA3 3 B 3 (pA 8pA j
‘ (15)1/3
and outer radius R'=TR

So, v, =\/2Gf - =\/§GpA7rR2

2G(4/3)7r(2pAR3 +;pAR3]

vy = 7
vy | 23 (2.3)(10)

VA (15)1/3 (15)1/3

So, n=2.30

20. (2.32)

YN+3He—>H+,0
Q=[16.006+4.003-1.008-19.003]x930
=-1.86MeV

m 4
E, =|1+— ~| 1+— |(1.86)=2.32MeV
o1 o~ 1% J1.36) <2320
21. (8.00)
In the loop 1234, + —%—%:0,%:12(6_2):48/16'

g, =8uC
G0 Ci

) + 1|l =
< T

3

2
1]
1]

6vV e - 2V
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40
U =——

3
f=10
1 1x3 1
v, 40 10
V=40
et

3

1 1 3 43-30

v, 10 43 430

_430

13

=l -V, =40- 22020

13 13

3043 303x13 1

tana = = =—
1B3xx  13x90 3
T T

o=—=—

6 n

n=6

23. (0.52)

6‘=la12

2

:lxzﬂ':£:600

2 3 3

Vo =L

Net velocity of point P is V' =at at an angle 60° with horizontal
u, = atsin 60"

1w, 1 o

3 1
Vo =—F+——=—+ —=—t—
2 2¢ 2 204 2 60
x=0.52
24. (2.85)

mgsin@xR+1x§—1x37R=1Pa

25. (4.00)
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R

V=BA
¢=(B +ﬁt)A
=22 = p

Applymg kVL in the equivalent circuit diagram of the loop.
Ldi

pA —?—%=o .. (i)

Also, izﬂ ... (i)
dt

i i
From (i) and (ii) L—=——
dr’ c

i=i sinot ®=——

JLC

jdqzimjsin(wt)dt
0 0

I
_m(1_
q a)( cos wt)

When i=i, =sinot=1=coswt=0

—n_paC
0
C
I, =@BAC = ,BA\/; — 4mA
26. (0.95)

_ 2V'sinBcosf

W=

27. (b) Refer to figure (a)
V=Ed
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ke, A

G
d

E,

_

A
d

Sy

g

Figure(a)

Refer to figure (b)

V=E3£+E21+E3£
2 2 2

Also E, =E,K

V=E,d+KE,d

V= (K + 1)E2d

c, - &,4 _ K ¢g,4

i+9 K+ld
K

Now 5=K+1
2

C
—=(K+1
C (+)

2

w.,+Ww,

ext

AU

ttery —

ext

28. (a, b, c, d)

120

W, +(C,—-C)V* =(C,-C)

W, +(C,-C)V=(C,-C)

V2

2
V2

2
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2
-—1+21,+6=0
L i+12=0
2 2
5 3
—LoZis12<0
2 2
>
—1,-6=0
2

6x2 12
1, = = o=24
5 5
-1.2-1.5i+12=0
1.51=10.8
. 10.8
i=—
1.5
=72
29. (b)

.
111

P=YTY = Const.

dm
at = p1Agvy
v, =40m/s
_ PM
P=Rr
p, = 0.1Kg/m3
P1A1V1 = ALV,
v, = 20m/s

From work energy theorem,

PiAjvidt — pyAyvadt + piAgvidtg(0) — poA,v,dtg(h)

1 1 1
= EPZAZVZ dtvz — EplAlvldtv% + — [P,A,v,dt — PA; v, dt]

30. (a, b)

For option ‘A’ there will be normal incidence and ray retrace its path. For option ‘B’
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I O I T 2 " AL

L3
31. (a, b, c)

When x=q, electric field at O is zero.
When x=-q, electric field at O is,

__ L 2 _ 4
4rs, (\/ga)z 6re,a’
When x=2q,potential at O is,
7q

4\/§7r80a
When x=-3q, potential at O is,

__ 24
4\/§7r€0a
32. (a, b, d)

V=

33. None The magnitude of » mentioned in List-I of the equation is not 1, it is

34. (c)wis same, therefore angle between velocity vectors remains same

V., =NE+1> =\2m/s

- Sz~ Sr .
3\/']:714-—]

3

- 57~ (57[ j

vi=——i+| —+1]J

2 3

Vrel:‘;z—;l‘: 2572'2+1

35. (c)

W =PAV =0.1kJ

O=mL=225k]

AU =Q—-W =2.15k]

:>L=3—V:>T=1500
500 T

AU =nC AT =4kJ

- PV =B2D)(V/8) | PV =pP(v/8) ;P'=32P]
1-5/3

-
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_, AU _nGAT 1 (f=6-vibration included)
AQ nC,AT v

AU =9x%(3/4)~7

1 =—+ l(concave lens)

36. (a) " /

=v=-10

1

=—+ l(convex lens)
u

10 -15
=v=+30
37. AT =312.8-298=14.8
Molar heat capacity of calorimeter = 20kJK-!
Heat released by combustion of 2 moles of Hg(g)
=-20x14.8
=-296.kJ
296

AUcombustion = - = —148k]m01‘1
1
Hg(g) +502(g) — HgO(s)

Ang=0-(1+3)=-2

AHcombustion = AUcombustion T AngRT

= —148 + (— %) x 8.3 x 1073 x 298
.=—148—3.710

= —151.710kjmol™?

Hg™ (£) +50,(g) — HgO(s)

AHCombustion = AHf(Hg0) — AHH;(g)ﬁHgg(g)
—151.710 = AH{(HgO) — 61.32+ 0
AH{(HgO) = —151.710 4+ 61.32 = 90.39

AH; = 90.39

38.(i) MnO; (aq) + 8H* + 7e~ — Mn(s) + 4H,0(¥); AG; = —7 X F X E]
(i) MnOj + 4H* + 3e~ — MnO,(s) + 2H,0(£); AG; = —3 X F X 1.68
(iii) MnO,( s) + 4H* + 2e~ — Mn?*(aq) + 2H,0(¢); AG; = —2 X F x 1.21
(iv) Mn?*(aq) + 2e~ — Mn(s); AG; = —2 X F x (—1.03)

v
111
v

1 o
+ 2 AH;0,

Now,

(@) = (ii) + (i) + @(v)

AGS = AGS + AGS + AGS

—7XFXE; =—3xFx168—-2XxFx121+2xFx1.03
—7ES =3%x1.68+2x1.21 — 2 X 1.03

po _ 3X168+2x1.21-2x1.03

! 7

. 5.04 + 2.42 — 2.06
E1 = 7
=0.7714

=0.77V
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H.CO, + NaOH—— NaHCO, + H,0O
Imtial mol 0.01 0.01 0.01
After neutralization 0 0 0.01+0.01

39. =0.02

Now, mixture contains 0.01 mole Na,CO5; and 0.02 mol of NaHCO; so it is a buffer.

[C037]
[HCO3]

pH = pK,, + log
H=10.32+1 0.01
pr =25 °80.02

1
=10.32 + logz

=10.32-0.30
=10.02
40.
2Cu(NO3), + 4KI — 2Cul | +I, + 4KNO,
I, + KI — Klg
2Cu(NO3), + 5KI — 2Cul | +KI3 + 4KNO,
Mol 3.74 0.02
ole = 187 =0.02 > = 0.01

Ki; + H, S — S | +2HI + KI

0.01 mol

0.01 mol

X)

Massof'S' =0.01 x 32 =0.32

p =201

41. Mole of 124
P, =3NaOH +3H,0 — 3NaH,PO, + PH,

(9]
mole 0.01 0.01
2PH,+3CuSO, — Cu,P, +3H,S0,
(0)
3
mole 0.01 EXO.OI
3

.Mole of CuSO,required =0.01x 5

Weight of CuSO, = O.le%x 159=2.385¢

42.
OH Br

Redt (C7HGBY2)

Br Br
(R)
Molecular weight of (R)=7x12+1x6+80x2=250g/mol
Mole of AgBr formed = 2xmole of (R)
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1

=2x—x188=8x10"x188=1.504g
250

43.
Cl O@Na® OH
O,N NO,
NaOH, 623 K, 300 mnﬁ} cone. H.SO, thes coac HNO,
NO,
(Picric acid)
C6H3O7N3
Molecular weight = 12x6+1x3+16x7+14x3
=72+3+112+42=229gm /mole
.. Weight percentage of H = % x100=1.3100%
44.
OH
3HCZ=CH feix ZER o, _, +
(15 mole) @ /k
(A) (B) (C)
4 mole 2 mole 1 mole
ch_g_cl [Py'n'dme
'
o—-}:—cu3
(D)
1 mole
Molecular weighty = C,H,0,
=12x8+1x8+16x2=96+8+32=136
Moles of product (d) formed
= 1?5 x0.8x0.5x0.5= g =1 .. Weight of product (d) = 1x136=136g
45.

0000 ~ o
SO0 —~ >0

G G b
0 0
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0.0  _ .0
5 0 SR L

yZor 2%

46. —Chemisorption is unimolecular layer and exothermic.
— The enthalpy change in physiorption is 20-40kJ/mol
— Physicorption decreases with increase of temperature

a7, 2NadlO,+CO, +3H,0 - 241(OH), ¥ +Na,CO,
241(0OH),—2 41,0, +3H,0
— AL, O, +2NaOH — 2NaAlO, + H,O

— During electrolysis of alumina, cryolite (Na,4lF)and fluorspar (CaF,)are added to decrease the
melting point of alumina.

(CaF,) Al metal is obtained at cathode while CO, releases at anode.
3PbS +8HNO, — 3Pb(NO,), +3S+2NO T +4H,0

48.
NO — paramagnetic, neutral oxide and colourless gas
49.
o]
f/\;/u\ e

\\\
TN ‘ A ) coon s
HC” COOH—Emacir, COOH e [O + /{/H

P o
¢ o coon HaN"  “coow
Alanine
(Q)
Br H;
AN
T COOH
(P) (Q)
Br
2N /J\ Acidic strength
COOH < coon( gth)
50.
@A) NO, THZ Ny G~
COOH
2",: @ A0, JHCY I_"t;"")"‘v.z;‘ _ @/
(P) ! ®) 5}
3 CH,
(@) (S)
=
(B) NO, NH, Ny CI
Se/MC1 > HNO >
(P) ®)
CH, CH, CHs

(Q) (S)
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Ny CI~ OH

51.
If [X] is low, then it follows first order kinetic ie. ti,2 is constant (OA part in graph)
If [X] is high, then it follows zero order kinetics. So half-life (ti,2) varies linearly with [X] as
shown in graph.

haliflife(t,,)

constant t,,

Initial conc.of [ X] —
[—P
k| X
Il - Rate = [X]
X, +[X]
If[X] is less than X, then reaction follows I order kinetics as shown by the graph Q and T
NH-0Q,T

k|X
Il - Rate = [ ]
X, + [X]
If [X] == X,, then reaction follows zero order kinetics, as show by the graph (S)
[ —S

IV — Rate = k[X]
X, +[X]

If [X] => [ X,], then reaction follows first order kinetics, as show by the graph (Q). (T)
IV—-Q,T

55 Mg(HCO),+2Ca(OH), - Mg(OH), ¥ +2CaCO; \ +2H,0
BaO, + H,SO, — BaSO, \ +H,0,

Ca(OH ), + MgCl, — Mg (OH, ) +CaCl,

BaO, +2HCIl — BaCl, + H,0,

Ca(HCO,), +Ca(OH), - 2CaCO; \ +H,0

1-0Q,S; I >P,R;III »S;IV »P,T
53.
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N1 Cr'” — 4s"3d"
Cr{CN p
[ " )°] (Configuration)
[—» P, T,.R n=2
L 44 e p=2(2+2)
Low —spin ‘fg BM
[RuCl])* Ru'* — 45"3d"
;l!—a P.R S, u=+v8 BM
1* —'1‘ —1— lf".‘ CI;
Low —spin

[or(io),]* ot

m—sQ.T { — p=v24 BM
44 5

High —spin
[FE(H_,O)O]" Cr't ——p45°34¢

V—>P,T + 4 p=1(4+2)=v24BM
T4 4o

High —spin
54. (i) Since aniline contains C and N so its sodium extract will give Prussian Blue colour with

FeSO, / Conc.H,SO,
NH;

Br § Br
lO +Br, IHO—— O"
|
Br

white ppt
(I) Produces violet colour with neutral FeCls

QL

(IIT)It contains — COOH, so it give effervescence with NaHCOs3

It also contains C,N,S, so its Na-extract will give blood red colour with FeCl, / H,SO,
_-SH

>(
HaM COOH

(IV) Caprolectum, it contains C and N, so its sodium extract will give Prussian blue colour
o




