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Q1 Solution:
(2)
1 [ 26! 26! 26!
ﬁ(zsm 23 T T 13 terms)
_ 1 (26 26 26
= = (%6¢, +25C, + 2°Cg + - +13 terms )
_ 1 (26 26 26 26
_2_6'( Cl+ C3+ C5+ e+ 625)
_ 1 25
=5 = T X 2
24
=135 =2

25!

son+k=254+24 =49

Q2 Solution:
(3)
i j ok
c= 2 1 -2
11 0

=2i+2k+k || =3

?x3|:3
?Hg sing=3:>|3|=\/2
Z-ﬁ|:m

= |22+ | d2-2d-d =11

94+2-2d-d =11

a-d=0
Q3 Solution:
(2)
o)
G(h, k)
n.[—ﬁa_u}
AB =38
3a% + 2b° = 64

Centroid G (h, k)

_ . JF o, _ B
h= -2 k=%



3

a=-v3h b= -k

9h® + 9k* = 64

Q4 Solution:
(2)

Solving|j:—:§| =1=y=4 - (1)
(where z=x+iy)

. |z-8+2i] _ 3
Now solving =<

z+ 2i

= x?+y*-25x+4y+104=0 - (2)
Solving (1) & (2) 2 z=17+4i & 8+ 4i

=3 lz2=(17)%+ (4)*+ (8) % + (4)* =385

Q5 Solution:
(1)

. sin13x cos13x . cos13x sin13x
(sm7x- 2 + cos7x - 2 )+(sm7x- > - cos7x - > )

= cos(7x-—x) + sin(7x- %)
= CcOoSsT + smg
2 3 1
S mTm T m
Q6 Solution:
(4)
(a,b)  (c,d)
(1, 1) X
(1, 2) X
(1,3) (1,2
(1,4) (2, 2)
(2,1) (1,1)
(2,2) (2,1)
(2,3) (3,1)
(2,4) (4,1)
(3, 1) X
(3, 2) X
(3.3) (1,3)

(3,4) (2, 3)



4,1) (1, 2)
4,2) (2,2)
4,3) (3,2)
4,4) (4,2)

Q7 Solution:
(3)

For POI

2A+1=5u+4; 3+2=2u+1; 4A+3=yu
>A=u= -1

R(-1,-1,-1), P(22+ 1,34+ 2,41+ 3)

PR?=29= (21+2)%+ (324+3)%+ (41+4)%* =29
=>A=0o0rA= -Z(Reject)

=P(1,2,3)

Q(5u+42u+1,u)

_ [37 2 _ 47
|PQ|—\/§:>PQ =2
47
3

> (sp+3) "+ (2u-1)"+ (p-3)" =%

_100+16+4 _ 120
- 9 9

= 27x (QR)" =27 x2* = 360

Q8 Solution:
(4)

2ax* + 2Bx-4a, x<1

fx) = (a+3)x+a-ﬁ, x=>1

f(17) =2a-+3, f(1') = -2a+2p
20-f+3=2B-2a=>4a-36+3=0 ...(1)
f(17)=4a+2B (1) =a+3
4a+2=a+3=>3a+2-3=0...(2)
Solving (1) & (2)

21

3
We get a=_, 'B_E

=>34(a+/3) =34x 2] =48



Q9 Solution:
(1)

18x%2-11x+1>0
(2x-1) (9x-1) >0
<toric
X 901‘2 X
Also 10x%-17x+7 >0
(x-1) (10x-7) >0
x<lor1<x
10
and 10x%-17x+7 # 1
1 1 7 6
xe(-0,3)u(35)u(1e)-{3}
90(a+b+c+d+e)=90(5+5+-+1+¢)
=10+ 45+ 63 +90+ 108 = 316

Q10 Solution:
(1)

fl.4
A1) D Cl3:3

_-3/2
Slope of AD = 2

Il
1
w

3x+y=5

a=38=1 a’+B*=10

Q11 Solution:
(1)

)

x*+3x+x-1-2=0

x> +4x-3=0

x = -2++/7 (rejected), -2-+7 (rejected)
(1D)

x*+3x+1-x-2=0

X2 +2x-1=0



x=-1+4++2, -1-2

(1)

x%-3x+1-x-2=0

x> +4x+1=0

x=-2-4/3, -2++3 (rejected)

Q12 Solution:
(1)

10 defective & 90 non-defective

Req. probability = (7 defective & 1 fair) or (8 defective)

(107x90) x 8 + 10°

Req. probability =

1008
_ 72x10%+10% 73
B 1008 T 108
Q13 Solution:
(4)
Let first 10 numbers are xq, x5, ..., X9, @

Sa+ Y _,x=100=> Y] x,=100-a

Variance = (sz§> - ( ani)z

2
= 2 — 98

n

>x2+xi+ - +x2+a?=1020 = Y x? = 1020 - a?
In second case, let numbers are x1, x5, ..., X9, 8

100-a+f=101>a-B+1=0

2 2
24546 10.1)2=1.99

10
2 2 _
= B*-a? =20
19 21
a = — = —
2’ ﬁ 2
19 + 21
a+pf = = 20
Q14 Solution:
(1)
V3 1
— sin20° 20
E — Sil’l T COS -
E-Z-cos60
_ \/30s20° -.sin20° 16
cos20°.sin20°
(gc0520° - %sin20°> 32X 2
- 2c0s20°.sin20°
sin40°
= X 64 = 64

sin40°



Q15 Solution:
(4)

n ai _%
5[“1 T T
5ain

i 525
an =420

n(n-1) =420
n?-n-420=0
(n-21) (n+20) = 0
n=21, a; =20

57 a =220, +16d]

- Zfao+16(3)

=2[40-12]

=17 x 14 = 238

Q16 Solution:

(4)

P,=729-81-9 .. (nterms)
—36.34.32  32n+8

p, = 36+4+2+ - + (-2n+8) _ gn(7-n)
P711/n — 37-n

N Zflozl (pn)l/n =3°4+35+ ... (40terms)

_ 36 1(%)
1

a =40, =33
a+p =73
Q17 Solution:

(4)



A, = f(z) (x2+2)dx-§(2\/7)

3 2
A, = (%+2x> M2

0 3
_ 8 ) \/7 0 42

A, = + 4 33

_2 42
Q18 Solution:
(2)

o elanx_ X 4 ln(secx + tanx) -x
f10 _xh_r,no tanx - x

Applying L'Hospital rule

tanx 2 X
. e .sec’x-e* +secx-1
= 0] = lim
f( ) sec?x -1

x—0
_ eta“x(seczx— 1) + (eta“x- ex) + secx-1
= f| 0| = lim 5
en tan“x

eX( etanx-x _q 1
=>f<0) = lim (eta“x + ( 5 ) + )
x>0 tan“x secx +1

>f(0)=1+0+5="2

Q19 Solution:
(1)

. 1-sin(Int)
f<t> B fl-cos(lnt)dt

Letint=x=>t =¢e* = dt = e*dx

=1 2% _ f) Xy - (E)
—zf(cosec2 2cot2 e*dx - tcot > +C



=>C=0

Nowf(e”“) = -e"”cot(g) +C = -e”/4(\/7 +1)

Q20 Solution:
(4)

Ey: o +%5 =1
M=B%1eﬂ=nF=%#:A=z3
2 =9£2:>2(§)2 =90, >4, ="

I p2 _ 36 _
—~B*=2B=>B=4

. . 4 32
Distance between foci = 2Be = 2 X s X 4 = =

Q21 Solution:
(64)

36 X X
fo f(;—6)dt= 4af(x>, Put;—6 =y

dy x

dt 36

gf(y)%dy = 4af<x>

X




Passing through (2,1)

1
1—4C:>C—Z

2
y = xz passing through ( - 4,[)’)

B=4
B* =4 =64
Q22 Solution:
(312)
a; by
a, by
b
R 3%2
a; bq
a; a, a
ATA= ! 2 3 a, bz
by by b3
2X3 as b3

a%+a%+a%
b% + b5 + b}

Tr(A™A) = a? + a3 +a} + bl + b5 + b3 =5
{2,1,0,0,0,0}
{2,-1,0,0,0,0}
{-2,1,0,0,0,0}
{-2,-1,0,0,0,0}
{1,1,1,1,1,0}
No.of ways = =X 4+2X 2 +2X 2 +2X

=%+2x6><2+2x15x2x§

=120+ 120+ 12 + 60 = 312

Q23 Solution:
(42)

(1) all different
5,0,1,9 = *C3 = 6 ways
(2) 2 alike, 2 different
50,0,1 = 3 ways
51,1,2 = 3 ways
5,2,2,0 = 3 ways
5,2,2,9 = 3 ways

55,0,2 > 6 ways



55,2,9 = 6 ways
51,9,9 = 3 ways

(3) 3alike, 1 different
5,550 = 3 ways
55,59 = 3 ways

(4) 2 alike, 2 other alike
55,1,1 = 3 ways

Total ways = 42

Q24 Solution:
(6)

di =(4,1,1) and d, = (1,1,0)

k
dL:d1Xd2: 1 :<-1,1,3)
0

_OoA
=

Line L passes through P(1, 1, 1) with direction d; = (- 1,1, 3)
r(t) =(1,1,1)+t(-1,1,3) =(1-t,1+¢ 1+ 3t)
ForpointQ, x=0=>t=1

Q =(0,2,4)

Another line parallel to L passes through 5(1,0, - 1)

r(u) =(10,-1)+pu(-1,1,3) =(1-pupu -1+ 3u)
ForpointR, x =0=>u=1

R=(0,1,2)

_— —>

Area of parallelogram with adjacent vectors PQ and PS
PQ = ( 1,1, 3>

PS = <o, -1, - 2>

Area of parallelogram

—

. i j ok
PQxPS=|-1 1 3 |[=(1-21)
0 -1 -2

Area=J12+ (-2)*+1%2=6

Q25 Solution:
(4)

Drawing graph of f ( t) fort <0



f(t) 1s decreasing n

_’//\ (-2, -)=>a=-1

-2 -1

g(x) =loge(x-2) “xt 4+ 4x+1, x> 2
g'(x) =£-2(x-2), x> 2

: o 1-(x-2)% _ -(x-3)(x-1)
'g<x> o xX-2 - xX-2

i i
2'—3*7 asx > 2

maxima occur at x = 3

g(3) =2log,1-9+12+1=4
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Q26 Solution:
(1)

Brewster's law

tanf = pu_, =+/3

6 = 60°

Q27 Solution:
(2)

Q28 Solution:

(2)

gorToe  —  roooooo I

<f—> >
4 4

K¥ = constant
e=re(:)

K'=4K



K'= 60N/m

Q29 Solution:
(4)

Magnetic induction

F = quB

| = ]

6] - ]
Magnetic Flux (¢)

¢ = (B) - (Area)
o] - i
Magnetic Permeability
] - e

Self inductance

Using U = - LI

|Self inductance| = [ML?T24™]

A-1II, B-1V,C-1, D-1I

Q30 Solution:
(4)

At equilibrium

pAhg = Mg

After displacing by x,

Ma = —pA(h+x)g+Mg
Ma = - pAhg - pAxg + Mg
Ma = - pAxg

- (22):

on comparing with,

a= -wx

g



Q31 Solution:
(4)

fo=2cm, f, =5cm

£ =10cm, D = 25cm

¢ D
M = f_o . f_e = 25
Q32 Solution:

(4)

x
100 - x

Initially, ; =
= x = 40cm

Now when R connected in parallel

2 40422.5 _ 62.5
3R 7 60-22.5 ~ 37.5
3+R

~R =20

Q33 Solution:

(3)

) A . ..
i=e&r = > for minimum deviation

sinr = sinf,
. n/2
sinr = n/2
n
sinr = !
T2
. A )
smE = sin30°
A
- = 30°
2
A = 60°

Q34 Solution:
(2)



20m

m, 25 m m,

Work done by external agent:

Wext = AU
Ul- — Gm1m2 _ Gm2m3 _ Gm1m3 : ’)"i — ZOm
ri ri ri
Uf — . Gm1m2 _ Gm2m3 _ Gm1m3 : T'f — 25m
rf rf rf
-11
U, = %[200 X 300 + 300 X 400 + 200 X 400
-11
- %xzexw“ = -86.71x10%]
-11
Us = % 200 X 300 + 300 X 400 + 200 X 400
i -11
- %x%xlo‘* = -693.68x 107
= -69.36x107]

AU=U;-U; =1.74x107]

Q35 Solution:
(2)

=>u =?=20m/s
yzuyzlt-%g(zlt)2
> H=20%x3-5%X9
= 60 - 45

= 15m

Q36 Solution:
(3)

Radio wave = Produced by rapid acceleration of electrons

Microwave = By magnetron valve

Infrared wave = Change in vibrational modes

X ray = Transition of inner shell electrons from high energy level to low energy level.

A-IV,B-I,C-Il,D-1l



Q37 Solution:
(4)

R
Power factor = 7

Z=\/R2+ (x,-%¢)°

=\/602 + (150-70)“ = 1000

6

. Power factor = o0 _
N T 100 10

Thena =6

Q38 Solution:
(3)

R=2cm

T 1 35 ﬂgm m:z

(Tl-TZ)R=I-%

q= (m-m)g

I
m1+m2+}?

(400—350)(10'3)g

0.02 =
(400 + 350) (10'3) + %
[ 50><10'3g 3
== 002 -750x 10" =23.75

[=23.75%4%x10"% =9.5%x103kg m*

Q39 Solution:
(2)




Q40 Solution:
(3)

T=aYA(27-(-43)) ()
1.4T =aYA(27-0) ..(ii)
Using (ii)/(i):

1.4=2"

27-0=98 . 8= -71°C

Q41 Solution:
(1)
40002
Y}
1000 10022
AN AN
R, R,
_é_|:-

1 FAY

Current in circuit

= E
Req
400 x 100
Req = 100 + 2007100 = 18042
9 1
ol = Too = %A

Reading of voltmeter =V =1 X 80 = % X 80 =4V

Q42 Solution:
(2)

Z
Vo=
n

TOan
Z

n
Thus, r « v

Radii are same then

ny _ n
V1 Vs

ny 3% 10° 6

n,  2.5x10° 5

Possible order is 6 and 5

Q43 Solution:

(1)

V=ar3+b
E=-L= . 3g2

dr



Qopc = €0 E-A

=g -3a- (1)?) 4m (1)’
= -12mag,

sx=-12

Q44 Solution:

(3)

Theoretical

Q45 Solution:
(4)

Q = msAT = 4 x 4200 X 16] = 268800]

W = PAV
—(mom) g L.
AV_(E pi>_4[998 1000]
P =10"Pa
W = 105 11 | _ 8x10°
= W=10" X455 1000]_103x998~0'8]

AU = Q-W = 268799.2]

Q46 Solution:
(125)
R
m .
15V = ® V=10V

Pp=0.4W = 10i

i =0.04A

_15-10 _ 5

R= 7 =00 = 1250

Q47 Solution:
(3730)

As per NTA

IV = constant
SOPxT

T; =50°C = 323K
Ty =100°C = 373K

P T
P Ty

P, T



P 373

3.23kPa 323

= Py =3730Pa
Other Solution:
As volume is constant
~PxT
Since T is doubled (must be in Kelvin),so pressure must be doubled
“Pp=2P;
Pr=2x3.23 =6.46kPa

P = 6460Pa

Q48 Solution:
(210)

For 8 kg to move with constant velocity, F .. = 0

f, = soN L= 20N

f, = 90N

e

~F=90+T+50 (for8kgblock)
T =20+50 (f0r6kgblock)

~ F=210N

Q49 Solution:
(64)

T =pBsing = 0.016 = uxBx

0.032

> U= B

Wee =Up-U;=puB- (-uB) = 2uB

0.032
=ZXTXB

= 0.064]

Q50 Solution:
(160)

_ 2rig
Vr=5, (a-p)

VT 0 T'z
(alale]

oookR,

64 drops

64 (gnRi) = “nR}



Rz == 4R1

(T)l 1 2 2
(ZT)ZZ(%) - ()
10 _ 1
(vr), 16

(VT)2 = 160cm/sec
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Q51 Solution:
(3)

MgCl,, AlCl3, CuCl; are water soluble at room temperature.
AgCl, Hg,Cl; are sparingly soluble in water.

PbCl, is soluble in hot water.

Q52 Solution:
(4)
1
i — 0 —C-CH;
— OH 0
b= Il
o o7~ , |—0—C-CH;
—OH Excess — D—lﬁ—CH 3
— OH
O
M =122
—D—ﬁ—CH3
O
M =290
290 - 122
No. of OH groups = P 4
Q53 Solution:
(2)
Statement-I :
R D S ® Ob o6

CH-CH-{ 8 +—> CHy=CH-C18 =CH,==CH=CH

C—Cl bond 1is strong in vinyl chloride because of
double bond character.

Statement-I1 :

Ph Ph
Ph HOH
Ol | OH [ H Me
Met"'} Sl ]
Et Et Et
1

Racemic mixture

Racemic mixture is optically inactive, which can
not rotate PPL.

Q54 Solution:
(3)



8
(ﬁ O-H gace O
=] "l
_—H

Hemiacetal Tollen's
Reagent
: e
HO~_~_~COONH;
+

Silver mirror

Q55 Solution:
(3)

Common Name (Theory based)

Q56 Solution:
(1)

Correct order of stability

A >C> D > B
+M —M —M

EDG increase stability

EWG decreases stability

Q57 Solution:
(2)

(A) Dipole moment : NF; < NH;

(B) BeH, is 'sp' hybridized, linear molecule with zero dipole moment.

(C) 05” = bond order =1
F, = bond order =1

(D) Formal charge on central oxygen atom in O3 is +1

(E) In NO,, nitrogen does not follow octet rule.

Q58 Solution:
(2)

Given:

A->D; A H= (4 )ve=Ep-E4~Ep>E,
Mechanism

A->B; A H= (+)ve=>Ez>E,

B-C AH=(-)ve>E;<Ep

C->D;AH=(-)ve=Ep<E



PE.
B D

A y
, —
Reaction co-ordinate

Q59 Solution:
(3)
KKcatalyst — eé;eb;,a

uncatalyst
In K catalyst _ AE,
K uncatalyst RT
IOg K catalyst — AE a
Kuncatalyst 2.303RT

_ 10 x 1000
"~ 2.303%x8.314 x 300

log< s ) =1.741
Kuncatalyst

Q60 Solution:

(2)

Paramagnetic species:

[CoFg]’", [TiFe]’, [Fe(CN)6]3'

Diamagnetic species: V,0s

In K4[Fe (CN) 6] = No. of unpaired electron = 0

K3 [Fe (CN) 6] = No. of unpaired electron = 1

[Fe (H,0) 6]504 - H,0 = No. of unpaired electron = 4

[Fe (H,0) 6]C13 = No. of unpaired electron = 5
Q61 Solution:
(3)

Stability order :

\:/} \_/;, >:<“>H\:/H

ol WS S &N

aH=12 aH=9 aH=6 aH=6
trans cis

Trans 1s more stable than cis

Q62 Solution:
(4)

x =H, (gas), y =CO, (gas)

Sum of molar mass = 2 + 44 = 46



Q63 Solution:
(1)

In K3 [Co (Co3) 3] = sp3d? hybridized, octahedral
= 4 unpaired electron
= 4.9 B.M.

2 -
[Ni (CN) 4] = dsp? hybridized, square planar
= 0 unpaired electron
= 0 B.M.

[MnBr4]2 " = sp3 hybridized, tetrahedral
= 5 unpaired electron
= 5.9 B.M.

[C0F6]3 " = sp3d” hybridized, octahedral
= 4 unpaired electron
= 4.9 B.M.

Q64 Solution:
(3)

(A) Wiey, = - f P gast

IS

W rev.iso. exp. — ~ TlRTln(

)

<

(4) = (1)
(B) Free expansion
Wirrev. = - PextAV
Pt =0=>W =0
(B) = (1)
(C) Irreversible expansion
Wirrev. = - PextAV
= - Pexe (V- V;)
(C) = (1)
(D) Irreversible compression
Wirrev. = - PextAV
= - Pext (Vi-Vy)

(D) = (IV)

Q65 Solution:
(3)



F

F ) .
F | _F
e ot
Q:"!—F FONE
&
r .
Hybridisation sp’d  Hybridisation sp’d”
(T-shape) (Squar pyramidal)
P
F,-fllfif ||I
C
F 07| o
O

Hybridisation sp”d’ :
(Pentagonal bipyramidal) ~ Hybridisation sp
{ Tetrahedral)

Q66 Solution:
(2)

Metallic character of s-block elements is greater than p-block elements.

Anionic radius is greater than atomic radius but cationic radius is always less than atomic radius
for any element.

Q67 Solution:
(3)

Mass of solute’ A'=0.3 g

0.3g 1

Moles of solute ‘A’ = 60gmolT — 200 mol
Mass of solute 'B'=0.9¢g
Moles of solute 'B' = —~28 _ = _1 ol

180gmol'1 200

2 /200
100

Total molarity of all solutes = X 1000 = 1—10 M

n=%x0.082x300

m=2.46 atm
Q68 Solution:
(1)

Electron withdrawing groups increases stability of carbanion and electron donating groups
decreases stability of carbanion.

Q69 Solution:
(4)

0.4 mol [Co (NH3) 5804]Br + 0.4 mol [Co (NH3) 5Br]804 are present in 4 lit. solution.
2 lit. of mixture will contain 0.2 mol of each complex.
2 lit. mixture on reaction with excess AgNO;, 0.2 mol AgBr will be formed (Y).

2 lit. mixture on reaction with excess BaCl,, 0.2 mol BaSO, will be formed (Z).



Q70 Solution:
(4)

P° = 640 mm Hg
P, = 600 mm Hg
AP = 40 mm Hg

w
moles of solute = m

F:i'Xsolute
Again:
ATb=i-Kb-m
) W/ M
2=ix0.52x /M 1000
100
) 2 M
= —X—
5.2 W
¥ _40X1_1X5.ZXW
solute = g0 ™ T 167 2 T M
1.3 W
XsolutezTXM
Q71 Solution:
(15)
700
P =( 15-1 )mmz— m
N, 7 5 5 760 at
70
= ml=—L
Vi, =70 1000
700\ / 70
_pv _ \760/\1000
W, = Rr = T0.0821 x 300
700 70 1
= X X X 2
W, 760 1000~ 0.0821 % 300 8
Wy 700 70 1 28
0 = —2x = X X X X
% N 0.5 100 760 ~ 1000~ 0.0821x300 0.5 100

=14.65% = 15
Q72 Solution:
(111)

Eq of Cu = Eq of 0,

-3
300x 10~ x 2
SOXI X2 —p, x4
63.54 2

2.36 %107 = ny,

When current is further passed

600 x 28 X 60
Nop. X4 =—-""_
02 96500 x 1000

ng, =2.611x107
Total O, released
- [10'3 x (2.36+ 2.611)] x 22400 ml

=111.35ml



Q73 Solution:
(12)

Cr,0%™ + 14H" + 61 -» 2Cr®* + 31, 4+ 7H,0
no. of moles e” involved = x = 6
Cr,0%~ +3S%" 4+ 14H" > S+ 2Cr® ™ + 7H,0
No. of moles e” involved =y = 6

Sumofx+y=6+6=12

Q74 Solution:
(4)

XS(s) =X%7 (aq) +§%° (aq)
For precipitation of XS(s)

X2+ |[s%] 2 kg (X5)

For precipitation of YS(s)
v2+|[s% ] = K (YS)

4x 1016
> ——o— = 4 x 10

_SZ

Now, HZS(aq) = 2H+(aq) +§% (aq)

e

sz(alXKaz—leOZl

1x10%! x [H,S
s2° | = 2[2]24><10'14

[7]

H]" <2 x107 x 107

H| <% 10" = pH > 4.3

Q75 Solution:
(54)

4E(Ly) =13.6 Z*( -5 ) =13.6 2 x>

(
6 2

( )= iz-giz>_136zzxi
AE(Ly) _ 3 _ 27 _
AE (B1) =gX9=5 =X

X = (%xm) x 101 = 54 x 101



