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1.

2.

(b)a =3x108m
Distance = (400) X 3 X 108 m = 400«
(a) As per the question, considering H as magnetic field

H —-MLT_Z—-MI‘lT‘Z
[ ]"'LT—ln‘_
E —-MLT_Z—-MLr*lT—3
I? T?

— — -1 1-312 T4
==z =M LT
MI—l T—Z — M—q+er—3q+r12q—rT4q—3r—s
—q+r=1
P—-3q+r=0
2q—-r=-1

4q—-3r—S=-2

Solving we get

g=0r=1

p=-1,S=-1

No option matching

Considering H as magnetic field intensity

H= “E = Ni = current per unit length = IL™!
0

—-q+r=0 qgq=1
p—3q+r=-1 r=1
2gq—r=1 p=+1
4q—-3r—s=0 s=+1
()

1
—75=10><t—§><10><t2
t2—2t—15=0
(t—5)(t+3)=0=>t=5
Height =75+ 10X 5 =125m
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5.

(a) Combination of lens + mirror

fm:E=—10cm;fL=m=20cm
1 1 2

f f, f

1 -1 2 1

f 10 20 5

f=—-5cm

To form image at the position of object, it should be placed at center of curvature of mirror + lens combination.
~u=2(=2%x5=10cm
(a) For range to be same, angle of projection must be complementary angles.

2usind 2ucos6
T, = =10, T, = . =

g
2(usin@)(ucosh)

g

m=250m

Range =
_2(50)(25)
10

(b)

Mk
Hgmg
a =
m

= Ukg

MR?
T=Ia=>,ungR=T><a
o= 208
R
SV =V — uggt ...(1)
Also, = w + HEE ....(ii)
V_ Vo 28t
R 4R _ R =
Solving Eq. (i) & (ii)

Vo
7 T 28t = Vo — gt

Vo
3ugt =vo — 7

=0 = fg = 5sec.
4UKg 4-XZX9.8
(d) Using continuity equation,

A Vy = AV,
1
1x10 = gx Vs

=V, =50cm/s
Using Bernoulli's theorem,

1, 1,
P1+EPV1 =P, +EPV2

1
P —-P, = EP[sz - V12]
=2 X 600[(50)% — (10)?] x 10~* = 72 Pa,
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9.

10.

11.

12,

(d) Using volume conservation,

4 . 4 Ry
§TI.’R1 = 64 X§T[R2 = R2 = T
Terminal velocity v o« R?

v; R}

—=—=(4)2=16

vy, R3S

(b) Method-1

Q=AU+W
f f
Q =5 nRAT + nRAT = (§+ 1) nRAT

iff=2=>Q=2nRAT=>2x1x83x1.2=19.92
(No option is matching)

if f =5 = Q= 3.5nRAT

= 35X1x83x%x12=234.86

(No option is matching)

Method-2

Q=AU+W

Q= gnRAT + PAV

iff=2

= Q = nRAT + PAV
=1%x83x124+10°%x25x103%x4x10"*
=10.96

(No option is matching)

iff=5

= Q = 2.5nRAT + PAV
25x1%x83%x1.2+4+10°x25x1073x4x107*
=259

PV =pV/

5
Y=3
PV5/3 = P, x (27 V)5/3
b _ P P
COEE
AU = nC AT nRAT
=n =
v -1
_ PV, -PV
-1
%x:ﬁV—PV —PV{l—%}
= >
5_4 2
3 3
= PV><8><3
B 972
4Pv
ﬁ__
3

(c) For a spring, k¢ = constant

£
k1‘€=k2§:>k2 =2k1

1 |k

T2 E
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fy kq
>—= [—
f, ks
£, 1 f
>—=—= [===-=+2
£, \ﬁ f, V2
hC 15x103
13. (d) 7 T 25x1022
6.6 X 1073*% x 3 x 108 x 2.5 x 10?2
B 15 x 103
A=33x%x1077

14.(d)Z=Mx B

+1 o
= 100V2 x 3.14 x 4 x 10~* [( 7% ) x (31 + 2k)] B,
= 16 x 3.14 X [+3] — 2j] x 107>
= 50.24 X 1075

15. (b) e = —Ld—dl = —on? A{’

2
:—4nx10‘7><106><5x10‘4x0.3><E

= -12x107°
16.(b) =7, -1, = —1—2j — 2k
Force = —142 ‘hqz £
9 x 109 x (3)(+4) x 10712 .
= A+ 2]+ 2k)

27
= 4 X 10731 + 2] + 2K]
17. (a) 1(A0 xj) = (OB xj) x 1.5

2 [m]
4 9C?
13 4(C% +16)
256 = 101C2

C=159=1.6

18. (d)le_@—qu ()

= 16C% + 256 = 117C?

K, =2h—c— ... (i)

Solvmg (|) & (i), we get
K,—2K;=¢
19.(0) ko = (*37)Q
. Kq, 196 212 2597
“ke, 200 208 2600
20. (b)

A

B3 A-B

A-B+A-B=>(A+A)-B=B
21.(2) RC = pK €,
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RC 17.7x10% x107°

pe; 1013 x 8.85 x 1012
22.(203) § = 22

_, 122x5x1077
3x1077 = b = b=203.33cm

2rm 5X2XTX5X1079x2x1072
23.(2)5( )v:> — =2m
qB 5m%x1076x0.1

24.(200) At steady state,
I 50 40 LA

=2 x 107

12V

E 12
Rq 6
11212:1A

[UnN

13:I4=

N

Vap =5 X4=2V
Charge on capacitor
Q = CVpg = 100 x 2 = 200uC

25.(9)S=u+5(2n-1)=>104=5+3(9) >a= Zzzm
a
129 = 12+§x9 = a = 26 m/s?
p;  (5+22x10)34  225x(34) 9
p, (12+26x10)(2.5) 272x25 8
26. (c) (A) No. of atoms in 1.8 mg water
1.8x 1073
=TXNAX3=3><10‘4NA
(B) No. of atoms in 9.8mgH, S0,
9.8x 1073
=————— XNy X7=7x10"*x Ny
(C) No. of atoms in 1.8 mg carbon
1.8 x 1073
=———— XNy, =15%Xx10"*x N,
(D) No. of atoms in 5.85 mg NaCl
—5'85X10_3><N Xx2=2x10"*N
~ 585 ATET A
27.(a) (1) Let wt of solution =100 g
wt of methanol =30 g
wt of CCl, =100—-30=70g
70
mole fraction of CCl, = —<Sl+ = 158 — (03267 ~ 0.33
Nccl, +NcH30H —t=

154 32

(1) CCl,& methanol is mixture of positive deviation from Raoult's law.
So, statement (1) & statement (I1) are correct.
28. (a) BrFY = sp3
[Bond pair =2, lone pair =2]
= bent
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BrFS = sp3 d?
[Bond pair =4, lone pair =2]
= square planar

29.(c) (A) Ky, for water = 0.512 c;_oll(g
K; for water = 1.86 ——<&
mol

30.

31.

32.

33.

34.

So, Ky < K for water

(B) Since, Ky, < K¢ so AT, < AT [same equimolal solution]

(C) Osmotic pressure is used to determine molar mass of proteins & polymers
(D) dimerized form of benzoic acid in benzene

. O-H----0
CGHs—C\ C_C6H5
N0-H-0
N r — 1 — 1 = L
(€) xz +y2 = 2xy,K' = 'Ky  2.5%x105  25x10%
1 1 N no__ 1 1/2 —_ 1
et ok = (mm) smm O

Xy +%ZZ =xyz, K, =5x1073 ..(2)
On adding equation (1) & (2)
%XZ + %yz + %ZZ = XYz,

=————x5x103=1x10"°
Ks = sz X5 1073 =1 10
(b) (i) Fe*t?(aq) + 2e~ - Fe(s) ........AG; °
(ii) Fet3(aq) + 3e™ — Fe(s) ........AGS

(iii) Fe*3(aq) + e” - Fe*2(aq) ... ... AG3 °
i =i -i
—1 X FXE® pea+jpez+ = =3 X FXy— (-2 XF Xx)

Eo Fe3+/Fe2+ = 3y _ 2X

(€)S-l:1In (K?Zl) = 1?%3)3 [2981:308]

S-11 : For 1 order

ty2 = lnTz;tl/2 o [ A]° = constant.

Statement-1 is true but statement-11 is false.

(@) (A) 2s? = Be

(B)2s?2p' = B

(C) 2s22p®* = N

(D) 2 s22p® = Ne

IE order : B < Be < N < Ne

(c) (A) Reducing nature : NH; < PH; < AsH; < SbH; < BiH;
(B) Lone pair definition tendency :

NH; > PH; > AsH; > SbH; > BiH;3

(C) Stability of Hydrides :

NH; > PH; > AsH; > SbH; > BiH;3

(D) HEH bond angle : NH; > PH3 > AsH; > SbH; > BiH;
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35.(a) Ti** is colourless due to d° configuration
-~ statement 1 is correct
La*3,Yb*?,Lut3,Ce**, AlT3&Lr*3 all are diamagnetic
36. (b) First row transition metals utilize 3d and 4s electrons for bonding on the catalyst surface.
-~ Statement 1 is incorrect
Adsorption increases reactant concentration on the catalyst surface and weakens bonds facilitating formation of
activated complex and lowering activation energy.

Statement 2 is incorrect
37.(c) Statement | : True

Statement |1 : False
Reason - As vapors rise, they become richer in the lower-boiling component, not high-boiling component.
38. (b)

®
|—oH Lo > i Sn,

| lms
e

Product obtained without rearrangement.
39.(b) Aromatic compounds are

Oy on

40. (b)
/\/ Cl /]'l\r'
(n-Butane)
Cl
(P) Optically active
Cl/hv

Cl Cl
Cl
/\(\ Cl+/\i/ X )\( N \/Y
Cl
Cl l Cl

Total dichlorvos products (excluding sterecisomers) =
41. (a) Statement | : True

Order of boiling point :

CH3CH,CH,I > CH3CH,I > CH,]I

Vander Waals forces increases due to increase in molecular weight
Statement 2: True

Order of melting point -

o0

(more symmetm
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Boiling point order :-
(Boiling point o< i)

Cl Cl
cl
=
Cl
(n=0) (n=0)
42. (c)
0 0
N)\“/H NaBI,/MeOH )\/H
0 OH

lNaOH(aq.)/A

Q) 0
OH @ 0°
OH OH

43. (c) Hoffmann bromamide degradation reaction -

0]
R—H—NH: + 4NaOH + Br,
1° Amide _l
R — NH, + Na,CO; + 2NaBr + 2H,0
1° Amine
Statement (A) - False
Statement (B) - False
Statement (C) - True
Statement (D) - False

Statement (E) - True
44. (b) The monosaccharide units obtained from hydrolysis of oligosaccharides may be or may not be same.

Example :

H;07
Lactose——— Glucose + Galactose

different monosaccharide units

H,0
Maltose ——— Glucose + Glucose

same¢ monosaccharide units

45. (c)

I
HO@C Hg—(i H-C-OH

NH,
(Tyrosine)

Tyrosine amino acid will give violet coloured complex with neutral FeCl; solution because it contains phenolilc
group.

46.(6) [MnBr,]?~, [NiCl,]?7, [CoF4]3~, [Mn(CN)¢]3™, [Ti(CN)¢]3™,
[Cu(H,0),]**are paramagnetic.
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47.

48.

49.

50.

51.

(16)

CO’ HCl (Gattermann Koch
CuCl reaction)
CH C Cl
(Friedal Craft acylation)
anhy AlCI,

II
CH=0 - CH,
I
+ 2aNOH by CH=CH-C-Ph
(Crossed Aldol
(x) (y)

Condensation product)
(2)

Total number of pi () electronsin 'z ' = 167 electrons

O a0

3) Ephoton = 7

- 1L El AZ

EZ Al

El 6000
= —

E, ~ 2000

Ei_g

E;

(1126) A H®° = XAH¢ ° (product) —ZAH; ° (Reactant)
AH® = 2 X AH{(SO,, g) + 2 X AH§(H,0,#) — 2 X AHg(H, S, g)

AH® =2 X (—297) + 2 X (—286) — 2(—20.1)
= —-594 - 572+ 40.2

AH® = —1125.8 kJ/mol.

|A-H°| = 1125.8 k] /mol.

(4) CaCO3( s) = CaO(s) + CO,( g),Kp, = 0.08 atm
KPl = PCOZ = 0.08 atm
C(s) + CO,(g) = 2C0(g),Kp, =2

PZ
KPZ = ﬂ =2
Pco,
P&
0.08
Py =16 x 1072
PCO - 4— X 10_1
(a) Reflexive If (a,a) € R
=>1+4+a’>0

= |t is reflexive relation
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Symmetriclf1+ab>0=>1+ba>0

i.e.If (a,b) € Rand (b,a) ER

Therefore it is symmetric relation

Transitive  (—2,0) € R&(0,2) ER

But (—2,2) ¢ R

Hence it is not transitive

= It is not an equivalence relation.

Check Number of elements in R

v14+ab>0

a& b each can be filled by 5 ways

-~ total elements = 25 But out of these
(=2,-1),(=22),(-12),(1,-2),(2,-2),(2,-1)

(=1,1)&(1,—1) are not in relation.

(b) |z— (3+5)| +|z— (5+11i)| = 45

S0, S1(3,5) & S,(5,11) are two foci of ellipse, where 2ae = S; S, = 24/10&2a = 4/5
=>a=2/5e= %&b2 = a?(1 — e?) gives b? = 10

& center of an ellipse is mid point of both focus

-~ center (4,8)

Equation of circle is |Z — (4 + 8i)| = V10

= Ellipse & given circle are concentric & radius of given circle is equal to length of minor axis of given ellipse

= Two points which are common to both.

1 1 1
D=1 2 5|=1-6
2 3 2
6 1 1
D, =|(10 2 5{=21+4+3u—60
u 3 1
1 6 1
D,=|1 10 5| =4(A1—-u+10)
2 u A
1 1 6
D;=1|1 2 10|=u—16
2 3 u

For infinite many solution
D=D1=D2=D3=0
> 1=6&u =16

> A+u=22
a 1 2
©)A=1|2 3 0|&Al=5a+6
0 4 5
15 3 -6
Now adjA = |-10 5« 4 ]

8 —4a 3a-—2
0

1 0
~B= [O —5a 0 [+adj(d)

0 4a -2«
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16 3 -6
B=|-10 0 4 ]
8 0 a-—2
&|B| = 6(5a + 6) = 66 (given in question)
>a=1
= |A] =21
~ det(adjA) = |A|(~D*
Heren =3
=212
=441
55.(@a=(3+8+13..upto20terms) + (4 + 9 + 14 + ... upto 20 terms)

20 20
=5 [6+19x 5]+ (8+19x5)
= 2040

2040
(tanf)1020 = tan?f
x2+x-2=0<1,

1 1
= tan?f = 1;sin’p = E&coszﬁ =3

in?p + 3 Z’ﬁ—1+3—4—2
S Cos —2 2—2—
- — 2 pffllE
56. (b) P(Bus) = P(B) = 2P (&) =2
P( Scoof _Ps_lp(late)_l
( Scooter ) = ()—5 s )=3
P( Car) = P(C _2P<1ate)_1
(=0 =5P(-T) =3
lae) 2_1_1_1_2_1 37
5X5X5X3%5%%
57.(c) Givenx = 1,07 = 13
y=20f=1
. . __ ny02+n,0% NNy — —p
Combined variance = e +(n1+n2)2(x y)

_4><13+6><1+4><6 512
N 10 102( )

58 24 580+24 604

— = = = 6.04
10 + 100 100 100
58.(c) (1 +x)1? = 12Cy + 12C;x + 2C,x%+... + 12Cy,x'2 integrating both sides

2 2
(1 + x)13 — 12 12 xz 12 x3 12 x13
<T . = C0X+ C17+ C2?+...+ ClZH .

313 1 22 23 213
Z 4= | 12 ) 12 - 12 4 12 -
EREE < Co2+ 10—+ P20+ + 120y, 13>

22 23 213
_<_12CO'2+ 12C17— 12C2'?+"'+12C12'E>
3 5 13

23 25 213
313+1 =26<2+ 12C12'_+ 12C4'_+...+12C12‘_>

23 25 213
313_51 = 26(12C2'?+ 12C4'?+...+12C12 'E)
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59.

60.

61.

62.

~a=>51

(b)

B, By B
1 1 2

No.ofways=;—;,><3! =6X6=36
(b) Point of intersection of the lines
3x+4y =1land 4x+3y = 1is (3,?)
3
(0,2k) M(h.K)

PN

(2h.0)
Let the line be%+ Zy—k =1
Satisfy G ;)

1 1

Tan T Tak
1 1

—+-—=14
x Yy
(b)
P(t,’.2t,)
M, LR(h,k)
ORum
7
=

tltZ == —4‘

2h=1t,2+t,2
2k = 2(t; + t,)
2h =Kk?-2t,t,
2h=k*+8
k?=2h-8
=2((h—-4)
LR. =2

1

1 6
@;<7<3z

e () <o () <50 (1)
Sin B Sin 11 Sin \/E

T 6 T
— < 3sin7? (—) < —

6 11 4
T[< <37T' <0
5> <@ < - cosa
0<4-<1

9 2

T[< _1(4)<TL’
3 <CosT g >
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Ke-

4 3T
< 3cos~! (—) < —
T COS 9 2

<<37‘[
nﬁz

Now T <a+pf <=
~cos(a+p)>0
63.(d) f(x) = elsi™*l — |x| is non-differentiable at x = 7 and for x € (—n,
f(x) = e™SIX 4 x
f'(x) = —e~S™cosx + 1
forx € (—n, 7”) cosx <0
~f'x)>0
-~ f(x) is increasing
64. (b)2(@x b) —3(éxb) =0
(2a—-3H)xb=0

b||(2d — 38)
2d —3¢=21b
c=20 e
3.¢=15
2d — Ab\
< 3 >a=15
2lal? = b -3

5 =15
2(261) —A(40 —2—3) = 45
=3

2(41-]+3k)—2(100+2)-k)-(1+j-3k) )

=>E-(i+j—3fc)=( -

2(4—1—9)—%(10+2+3)

3
65. ()
P(%.2.3)
L

Q(1,p.2)
x—4 y—-9 z-5
1 2 1
Q(1, u, 2) satisfies the line L
1-4 pu—-9 2-5
1 2 1

u—9

DR.ofPQ:2-12—-y,1
SincePQLL=>A-1D1+2Q2-w+11=0
>A-2u+4=0

T

)

2
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66.

67.

. -1
Nowllnes:xsz—z—&

-2
3
x—2 y—3 z+5

2 3 " 6 .
ie. 7 = (I + 2] —4k) + t; (21 + 3j + 6k)
&t = (21 + 3§ — 5Kk) + t,(21 + 3j + 6k)
Distance
(@ + 2] — 4k) — (20 + 3] — 5k)) x (21 + 3] + 6k)|
B 121 + 3] + 6k|
| -9t+8j—k| 146

7

7
_r2 x(x24+x+1)
1= fO \/(x+1)(x2—x+1)(x2+x+1)
2 X
- fo x3 +1 dx

(X3/2 =t= %xl/zdx = dt)
_3-1,23/2 dt
o V¥l

3
= %(ln(t + m))

23/2
0

= gln(Z?’/Z +3)

(@) xV1 — x2dy + (yV1 — x2 — xcos™'x)dx = 0
dy y cos™ix
=" 4+i=
dx x +1-—x2
itis L.D.E.

1
LF. = e/ 3% = glnx — &

xcos~1x

N dx + C
y-x=11+C ...(1)
L= xcos x

! V1 —x2

Letcos™ix =t = x = cost

dx =dt

=~ solutionisy-x = [

dx

V1 —x2
I, = —t-cotdt
= —(tsint + cost)
I = —(V1—=x2-cos™'x + x) ..(2)
.-.y-x=—(w/1—x2-cos‘1x+x)+C

v limy,-y(x) = 1
“1=—0+1)+C

C=2
sty x=—/1-%x%-cos7'x—x+2
(putx=%)
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68.

x-1

-1 -1

@2 =fU@) =FH=7
-1 1

) = f(f2(x) = f(T) =1 ii

-1
£ = P00 = f <f (7)> = x
500 = f(F* () = ()
o) = F(F5@) = FU00) = —

£26(x) = %1
1
g(x) =<

y

(2,172

3% (3/2,0)

x—3/2=1/x=>2x?2-3x—2=0
>x=-1/22

41 1 1 1
Req. area = [, —dx+_-x=x>

X

)

~ Lm0t =242
=3 (nx)2—8 n

b(l—cos(g—x)) B
G

JEIx? 4+ 2x = 3]dx = [ 2 |(x + 3)(x — D)]dx

putx—1=t

f_11 |(t+ 4)t|dt = f_ol (—t2 — 4t)dt + fo1 (t2 + 4t)dt

—t3 O /e3 !

<T_ 2t2> + <?+ 2t2> =4
-1 0

(b) Given ellipse is vertical
~f(3a+ 15) > f(a? + 7a + 3)
- f(x) is decreasing Vx € R
=>3a+15<a®+7a+3
=a’+4a—-12>0
= (@+2)?>16
=>|(a+2)| >4
=>a>20ra< -6
= a€R-[-62]
La=—6,=2
ca’?+B2=36+4=40
(2) 108 x+1)(2x + 3)(x + 1) + logay43)(x + 1)* = 4
1 +10g41)(2x + 3) + 2logaxsz)(x + 1) = 4

8
=>b=-
3

W=

(d) lim, _
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logy,1(2x+3) = tt+%= 3
t?—3t+2=0=>t=12
fort=1=logy+(2x+3)=1=>2x+3=x+1
= x = —2 (rejected)
fort=2=2x+3=x*+2x+1=>x*=2

=>x =12

rejecting x = —/2, we getx = v2

-~ sum of squares of all the roots = 2

72. (12) [ ;T//: ((cot (x=3)cot(x+%) +1)dx

cotBcotA+1
cotB—cotA

= f://: —%[cot(x—g) - cot(x+g)] dx

(1)

-1
- ﬁ sin (x+§)

using cot(A — B) =

w
SE

]

_ -1 ’1 ( sin15° >| sin30° ]
VR " sin105°) " [sin90°
17 1
= —|In(tan15° ()
7l (tan15%) = In 3
—ln2—\/_ +1n2
\/51 ( 3) ]
_—n4—2\/_ ——ln\/_ 1
NG ( 3) NG (vV3-1)
2 92 =12
Lo =—o 9 =
\/§3 +1 4
XTS5 _ oyl zma
73. (4) L,: == =t
L x—=3 y—-3 z—-2
T2 "2z 1 ¢
vector 1 to L,& L
i j Kk )
=[1 2 2|=1(-2)—§(-3) +k(-2)
2 21

= —2i+3) -2k

= — (21 — 3 + 2k)

Now, Li:>=2L=2=¢
2 -3 2

intersection of L; & L,

=>t+3=242t—1=-342t+4=27¢

t+3=2t+4
t=-1
=P =(2,-32)

ApointonL3isQ(2s+3,2s+3,s+2)
>PQ2=02s+ 1D+ 2s+6)2+s2=17
=9s24+28s+20=0

=5 O9s+10)(s+2)=0> s=-2
~Q=(-1,-1,00=(a,bc)>(@+b+c)? =4
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74.

75.

(18)

C:x2+y2—6x—8y—11=0
EA" of chord AB
k= h h
y—k=-+x-h)
hx + ky = h? + k2 ...(2)
Homogenizing the eq ™ of the circle
242 ¢ (hx + ky) (hx + ky) (hx + ky)2 _
AR AR VTT) R AV h? +k2)
coef. of x2 + coeff of y2 = 0
1- 6h —-11 h” +1 8k 11 K
'h? + k2 (h? +k?)? h? + k? (h? +k?)?
2(h> +k*)—6h—8k—11=0
11

x* +y* —3x— y—?—O

ca+B+2y=3+4+11=18
(395) log, f(x) = log, < ) logs <1 = }{8)
3 X.

log,f(x) =log,3.logs | 1+ f(—l)

)

f(x)
(3
= f(x)f(%) = f(x) + f(%)
=>fx)=1+x" =f(6) =37
=>1x6"=37 =6"=36
>n=2
~fx) =1+ x2

>fx)=1+—<

" , 10-11-21
Zn=1(1+n)=10+—6 = 395

=0
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