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Q1 Solution:

(2)
526k 263 7
l;(:)() = }E:xiF’<)Yi> = 15 %7 = jﬁ;-zj k = >
X 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21

2
PX) | 5 | 5|

15 15

U]
U] =

P(x<20) =3 ,P(X)=x

Q2 Solution:

(4)

[IMAGE 285]

CAl =a=4

CF,=ae=2
_1

€=3

LR = Ze(g - ae)

(77-2)

=2 X

N| =

=6
Q3 Solution:
(1)
998

S=(1+x)" +x(142)"7 +22(1+x)7° + - 4 x1000

1001

= (1 + x) 1000 - (53)

— (1 +X)1001 _ 51001

Required sum = 1001C,5q + 199¢ ) = 1002¢

Q4 Solution:
(3)

cos(mx) x-1
f(x) =1 ssin(x-1)

x— 1"
x-1

RHL = lim S _

x—->1 x-1

LHL = limlcos<7rx> = -1, f(l) = -1
X =

f(x) is continuous at x = 1

-1



-sin(x-1)

f(x) =4 “GD

cos(mx) x—- -1

x—> -1

RHL = lim cos(nx) = -1

x— -1

-sin(x-1) _ sin2

LHL = xl_iflh x-1 -2
f(x) is discontinuous atx = -1
Q5 Solution:

(1)

dx
f(x) = | g
Putx = t° = dx = 6t°dt

| (t2 -4) +4dt

_ft +2t3 t+2

=6[f (t-2)dt+4ft+2dt]

2
= 6[%-2t+4ln(t+2>l +C

=3x1/3-12x1/6 + 24In (21 /6 +2) + C

f(0) =24In2+ C = -26 + 24In2 (given)

= C = -26

Now

f(1) = -35+24in3 = a + bin3 (as given in ques. )
>a= -35 b=24

>a+b= -

Q6 Solution:
(3)

xdy - ydx = x*cotxdx
x2 d(f) = x2cotxdx
d(%) = cotxdx

fd(i) = [ cotxdx

Y
X

=loge(sinx) + C
giveny(T—zr) :§:>C:1
y=x(loge(sinx) +1)
( ) [ log2+1]
y(

6y

]

&1

) =il-3los.2+1]

:)-o(3)

7~



=n[( -log,2 + 1) +2(%10g62-1)]

=mn[l-2]=-m

Q7 Solution:
(1)

in 12 ) = a3 ) =
Let sin (E) = 0 & cos (ﬁ) = ¢
2

& cosgp = S

sinf = NT

VI3
_ tan26 - tan2¢
tan ( 20 - 2¢) "~ 1+ tan26tan2¢

2tanf )
1-tanZ0

( tan26 =

Q8 Solution:
(3)

a=4-d,a=4+d, b=4+2d
= (4+d)x*- (4-d)x+2(4+d-8-4d) =0

= (44+d)x?- (4-d)x+2(-4-3d) =0

1 1

Also &2 = =
2 16
1 1
_+_ 5
— 4-d 4+42d _ 2
2 16
=>d=2

Equation becomes 6x? - 2x-20 = 0

3x2-x-10=0

w | v

xX=2, -

Q9 Solution:
(3)

x € (0,

ST

):y=1+1+1+1=4

=

X € n,%”):yz 1-14+41+1=0

e(3m)=y=1-1-1-1=-2
xe (o) oy=-1+1-1-1= -2
~ Range of y is { -2,0,4}
Requiredsum = -2+ 0+4 =2

Q10 Solution:
(4)



3-1-3 1

VIT-vIT 11
[IMAGE 286]

cos20 =

.2 1 ) 12 . 6
1-2sin“f = - — = 2sin“d = — = sinf = |—
sin“@ T sin“@ Tl 0 T

. gL [E
..Area<AAPB>_2xm : \E_ -

Q11 Solution:
(3)

_ [ 1264k

—721 3 + [sinx] + [cosx]

_l12(1)dx 0 12(2)dx 112(3)dx Z12(4)dx
I= f_;l 2 -1 2 fO 3 + fi 3

1=6(5-1)+12(0+1)+12(1-0) +16(5-1)

[=3m-6+12+12+8m-16

[=11m + 2

Q12 Solution:
(4)
z-2|<4= (x-2)%+12 <16

| 2 _ xZ yZ_

4x? 4y2
> 4 -
25 + 9

[IMAGE 287]

, 5 17
Maximum value of |z - z;| = 6 + S=

Q13 Solution:
(2)

[IMAGE 288]

Area bounded between P{ & P, is
f_33 ( (xz + 27) - (4x2) )dx
(PO.Lof P; &Pyisx = +3)

=2]; (27 - 3x2)dx = 2[27x- %3]

0 0
= 2[81-27] =108
-~ Area bounded between P; & L is 18 sq. units

2

(Area between x? = 4ay & line x = my is %)

2 -2gx=2%is

a

~ Area between x

Bl A




8
:>16é16 =18:>a3=26‘33
a3

>a=12

Q14 Solution:
(2)

[IMAGE 289]

drs of PN = (r-2, 2r-2, r)
1(r-2)4+2(2r-2)+1(r) =0
6r=6=>r=1

~N=(2,2,2)

=>Q=(123)

[IMAGE 290]

AQ = J6EF49F 4 = II7

_1244+14-4] _ 34
 J9F4+3 _\/ﬁ_zvl7

QM =I17-68 =49 = 7

AM

Q15 Solution:
(2)

Let point of intersection R ( h, k)

k 2sina k
=

Mpr = Mpp =

Man = Man = k — 2sinf _ sinf
AR — 1TMAQ h-2_2cosﬁ-2_cosﬁ-1

a B_m
2 2 4

a BY _ T
tan(E—E) —tan4 =1

a B
tanz - tans
2 2 1
a B
1+ tanztani

k h-2
v R

£ =1
1+ () (%)
2, .2
i = !

4
+

=
N

h + k% -4
S L |
4k

>x>+y*-4y-4=0

Q16 Solution:
(4)

X

Statement 1: f (x) = T 1A

h+2  2cosa+ 2 h+2



fO) =407

[IMAGE 291])

f(x) is one-one

2 ]
Statement 2: f (x) = %, f(O) = 13_;)
5 _ x*+4x-30
3 x2-8x+18
Onsolvingx =0, -1
-5
ORI
f(x) is many-one
Q17 Solution:
(3)
[IMAGE 292]
Coordinates of centroid of triangle ABC are
2 7 5
§<t§+t§+1) =§=>t§+t§=E
4 4
§(t1+t2) :§:>t1+t2 :1
(t1+t2)2 = t%+t%+2t1t2 = 1ty = -%
2 2
(t1-t;) = (t1+t;) -4tyt; =4
2 2 212 2
(BC)“=4(t1-t5)" +16(t1-t)
= (BC)* =80
Q18 Solution:
(3)
_ y2  x2
Equation of hyperbola: AT 1
. . x? y?2
Equation of ellipse: 2T 1es = 1
[{. % _ 5
e = 1'@ —E
Focus = (0,5)
=1 /1 + ;—S =5
> +16=25>1=3
. 16 _ 5
Eccentricity of hyperbola = |1 + = =3
2(16) _

Length of latus rectum of hyperbola = —

24(e+€> =24(§+§) — 8x37 =296

w|

32



Q19 Solution:
(3)

g 6 410 62° -1
3% T 3% 6-1

Q20 Solution:
(1)

Statement | :

[IMAGE 293]

Statement I: R = (7 +4\/3)25 =I+f

R = (7-4y3)% =F

“R+R = 2[25C0725 4 25¢,723 (4\/3)2 T .. l
I+ f + f' = even integer

~ I = odd integer
C0<fHf<2af+f =1

= Both the statements are correct

Q21 Solution:
(976)

r

S:Z(r2+r+1)(r2-r+1)

125 ( 11 )

_227”=1 r2-r+1 r2+r+1

[ /71 1 1 1 1 1
(5-3)+(G3)+ - + (@)

[ 1
=711 e

1
2

[650] 325
|651] 651

1
2

p_ 32 _
q—651=>p+q—976
Q22 Solution:

(170)

e =Z(')"”:>P1(43+3A,a-/1,/3)

=2t s Py (2u+4,0,3u-1)

3

31+ 39 91-115

U= 5 ’a:/l’ﬁ: >

P(43,a 8), P1(43+3a,0, B)



(PP,)* =1690 = 10?2 > a =13, f =1

wa?+ g% =170

Q23 Solution:

(0)

A=1+H ‘ZL] 1etM=[% :‘2*]
M2=[88]:>M3:M4= = M0 =g

r=20 r

A100 — (14 M) 100 = 2100 (100)Mr.1

A0 = 1+ 100M =1+ 100B

...MszMwquu[g g]

Q24 Solution:

(9)

f(x) =1-2x+e [petf(t)dt

e'xf(x) = (1-2x)e-x+ f’ge-tf(t)dt
e*f' (x) -e*f(x) = -2e*+ (1-2x)e*(-1) +e*f (x)
fr(x)-2f(x) =2x-3

2.2y =2x-3

> ye? = [e?(2x-3)dx
Onsolvingweget f(x) =1-x

g(x) =[5 (3-0) " (t-4)° (e +12)Tde
g(x)= G- x-0°(x+12)"

= - (x-3))P(x-1)(x+12)"

[IMAGE 294]

Local maxima = q = 3

Localminima=>p= -12= |p+q| =9

Q25 Solution:

(210)

7 _7X6X5 _
C;x3! = > x 3! =210
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Q26 Solution:
(1)

[IMAGE 295)



Q27 Solution:
(3)

x=0 =t o,?

v=12t%-3
At turning point, v = 0

t =

N | =
U

4 3
x=--2=-1
8 2

a = 24t (always positive)

Q28 Solution:
(2)

R, = Rya'/?3

1/3
Rg = RoB"/

Ry _ (a)1/3 !
Rg  \B) 2
Q29 Solution:

(2)

K T m
Tz%zl.Zsec
2
AT—%
AK 2% 2 10x 1073
K o soxiz !t 10 =0.0676

“ % Error=6.76%

Q30 Solution:
(3)

7:x§+y}+zIAc
7=§=vx2+vy}'+vzfc

7T =mv

L=m(7x7)

= <x2+yjA'+ZIAc) Xm(vx%+vy}'+vzfc)

: - :
When sign of 7 changes, L remains same.



Q31 Solution:
(2)

_ kgT
A= VZno?P
_ 1.38x 1023 x (273 +41) X 100
VZ X3.14 % (5><10‘1°)2 x1.38x10°
=2JZ x108
Q32 Solution:
(2)
Solid cylinder
[IMAGE 296]

B hax at surface

B i at axis

Q33 Solution:

(2)

Omin =2i-4 2 i =0, =4
sin(‘smi"TJrA)

__sinA _ A
= U = —x = 2c0S >
smi

l<p<2 ...(1)

Also, u =

5. =2i-A
A=2i-A=>i=A

i < 90° (grazing incidence )
A <90°
u=2cos(§),A<90°
u>yzZ ... (2)
from (1) & (2)

V2 <u<?2

Q34 Solution:

C) p=-=__1—|pmL1lT?2




(D) E=sxa=|mr?||1?| = [mL?1?

Q35 Solution:
(1)

= -1.8><10'7sin(kz-a)t)§

Q36 Solution:
(1)

Vsound = |-

Vfinal =400+ 1= 4011’11/5

Q37 Solution:
(2)

[IMAGE 297]

mgsinf - maycosf = ma
a = gsinf - aycosl

Now using,

S=ut+ %adowntz

=1 (gsm@ aocose)

cosf

\/gsmecose agcosZf

\/gsm29 ag (1 + cosZB)

Q38 Solution:
(1)

For series combination

1
— +

1 1
1 C

Ceqislessthan (1 & C;.

Note: In statement C, capacitor is assumed to be completely filled with dielectric then on
decreasing thickness of dielectric capacitance will increase.



Q39 Solution:
(1)

nhc
p="
)
6% 103 = nx6.63x103%x3x108

663 x 107

n = 2 x 10 photons

Q40 Solution:
(2)
1 1 1 1 1
v TR hTh
1 1 1 1 1
ctp=(15-1)(5-5) +(r2-1) (5 +5)
1 1 1 1
T30 3
v =60
_ _60__
m=-=—-= 2
Q41 Solution:
(4)

If either A or B is zero, in that case current flowsand v, = 0.

Hence the gate will be AND gate.

Q42 Solution:
(4)

Here from voltage, question refers to potential. We can measure potential difference between two
points but not potential at any point.

Note: If the potential of reference point is known then we can measure potential as well.

Q43 Solution:
(2)

Least count will be 0.01 mm.

Q44 Solution:
(1)

mym; _ 1x0.2

H:

mq +my 1.2

1
=7z
w

6
[150

Q45 Solution:

(4)

Static electric field lines do NOT from closed loops (they start on positive and end on negative
charges), making statement A false.



Q46 Solution:
(30)

[IMAGE 298]

&v=wR ... (ii)
From equation (i) & (ii)
gXx3= sz

2
K.E. of flywheel = % X % X w? = -mv?

:ix3><40=3010u1e

Q47 Solution:
(384)
|fa-fel=4
|f4-380] =4

So, f4, =384 Hzor 376 Hz
On loading with wax f 4 decreases

So, f4 = 384 Hz

Q48 Solution:
(429)

MD _ 11x650x107 x 1.2
d 2x107

y=11X

y =429%x107

Q49 Solution:
(300)
Work done = Area bounded by cycle

%x3x200=300]

Q50 Solution:
(314)

Litn =16 = L =8
i’R=32 => R=8

X, =wL=2%x3.14x50x%8



=800x3.14
R=8

X,
?—314—
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Q51 Solution:
(1)

[IMAGE 299]

Q52 Solution:
(1)

Correct order of
(i) Boiling point : HF > HI > HBr > HCI

(ii) Melting point : HI > HF > HBr > HCI

Q53 Solution:

(4)

log, K = - z.sggRT + 2.2?)031?
y-intercept = 2.435)03 R

Slope = - 2.A3Z;R

Ans. (4) is correct.

Q54 Solution:

(4)
32 _,0.4813

%S = 233 X 0.314 x 100
=21.052%

Ans. (4) 21.05%

Q55 Solution:
(2)

XeF, & I3: 2 bond pair, 3 lone pair; Linear
XeOF, & BrF:: 5 bond pair, 1 lone pair; Square pyramidal
XeO,F, & SF,: 4 bond pair, 1 lone pair; See-saw

XeO3 & NH;: 3 bond pair, 1 lone pair ; Pyramidal

Q56 Solution:
(2)



Density of HC solution (d) =1.13 g/mL
V' =300 mL

Wt. of HCI solution = 339 g

38.55

Wt. of HCI = 339XW =130.68¢g
(LR)
CaCO3 + 2HCI - (CaCl, + H,0 + CO,
90 130.68
100 36.5
= 0.90 mole = 3.58 mole

Moles of HCIl remained = 1.78 mole

Mass of HCl remained = 64.97 g

Q57 Solution:
(2)

2° Amine are insoluble with Hinsberg reagent.
Ph-NH-CH3, Me-NH-Me,
Ph-NH-CH,-CH,-CH3, Ph-NH-Ph

Ans. (2) 4

Q58 Solution:

(2)

A = B
0.5M 0.375M (At equilibrium)

_[Bleg _0.375 _
0= T, = 05 =0.75

K

Now 0.1 mole of A is added so reaction will move in forward direction.

4 = B
0.6-x 0.375 4 x
Keg=0.75 = 0'03_765_;"

0.45-0.75x=0.375+«x

1.75x=0.075
0.075 _ 3
x=——-=-,=0.043

Moles of A=0.6-0.043 = 0.557
Moles of B=0.375+0.043 =0.418

Ans. (2) is correct.

Q59 Solution:
(4)

[IMAGE 300]

Ans. — (4) A & C



Q60 Solution:
(4)

( 1) Wavelength of A = 400 nm

<2) Wavelength of B </1>

(3) Wavelength of C (/1)

8
3%1E°6_=3><1o-8=30><10'9=30nm

Rla

%: 1—(1)4 = 10-4 cim = 10_6m = 1000 nm

Here /16‘ > AA > /13
Energy (E) oc%
SOEB > EA > EC

Ans. (4) is correct.

Q61 Solution:
(1)

[IMAGE 301])

Ans.: (1) C,D

Q62 Solution:
(4)

Presence of NO, group in benzene ring deactivates the ring towards electrophilic substitution
reaction due to —M effect and activates the ring towards nucleophilic substitution.

Ans. - (4) B&C

Q63 Solution:
(2)

[IMAGE 302)

Q64 Solution:
(2)

Structure (1) given is of sucrose which is non reducing.

For non reducing sugar compound should have acetal linkage not hemi acetal linkage.

[IMAGE 303]

Q65 Solution:
(2)

Aszi-kb-m

For dilute solution (M =m)



Molarity iXm
() Mgucose = oo X o= = 0.098 0.098 x 1
(1) MCaCb:%x%:O.O% 0.068 % 3
(1) Murea::_ox%=o.3 0.3x1
(V) MAIZ(SO4)3=§{T'; —=10.08 0.08%5

Order of AT}, = Al, (804)3 > Urea > CaCl, > Glucose
So order of BP = Al, (804)3 > Urea > CaCl, > Glucose

So Answerwillbe I < Il < Il < IV

Q66 Solution:
(2)

Correct order of acidic strength of major product formed in the given reaction is

[IMAGE 304]

Ag(NH3z ) ,0H
(B) CH3CH, — CHO — CH; — CH, — COOH

M0203

(C) CH, + 0, ——  HCOOH
NazCr207 /H*

Dry ether

3

Ans. (2) C>A>D>B

Q67 Solution:
(2)

Manganate ion - Mn03%"
Permanganate ion - MnOy
(A) Both are tetrahedral (d>s Hybridisation)
(B) MnO} (+7 oxidation state)
MnOﬁ‘ (+6 oxidation state)
(C) Mn?* +S,05" — MnOj (Permanganate ion)
(D) MnO3 — Diamagnetic
MnO3" — Paramagnetic

(E) It is oxidising agent

Q68 Solution:
(4)

Least metallic = F, valence electrons = 7

Most metallic = P, valence electrons = 5



Q69 Solution:
(4)

Mn?* 3d5 n=>5

24 .49 42,2,2 2,1 . _
Cu” " 3d" ty; "eg - n=1

NiZ+ 3¢® square planar n =0

Ni2* 3d° tetrahedral ef]’z t%'gl'l n=2

Q70 Solution:
(3)

A
Na;B,0; - (2NaBO; ) + B;0;
(X)
A
+2
CuS0,4 + B,04 > Cu(BO; ) , 503

Non-luminous flame
(Blue bead)

(Z)

A
+1
2Cu(BO2 ), + 2NaBO, + C » 2CuBO, + Na,B,0, + CO

Lumin flam
u ous tame cqjorless

Q71 Solution:
(4)

Using equation: A, = A2 - A

96.1 = A2 - A0. 04
96.1=4% -A%x0.2 ....(1)
95.7 = A - AJ0.09

95.7=4A%-4%0.3 ...(2)

From eq. (1) and eq. (2)

A=4
Q72 Solution:
(2)

h
A= xE

Here K.E. is same i.e. 200 keV

Soldoc\%m

(1),
(Aa), m—l—\/ZF—
(1), =2(4a),,



Q73 Solution:
(5)

k1
ForA - B

ln(z) - E;1[3(1)0 ) 5(1)0]

In2 X R X 1500
2

E; =

Esi In2 xR x 1500

Egp =2
a2 2 4

In2
(k1)at5001< -

(k2) at500K — 102

k2
Now for C —» D
(kz S00K In2 x R x 1500
(k2 300K 300 500
In2
(k )atBOOK N 0.49

(k2) . 5gop = 4-9% 107

Ansis 5.
Q74 Solution:
(6)
Sc3* |18
cr?t |22
Mn3* |22
Co3™ 24
Fe3t |23

Cr’* and Mn3® T are isoelectronic
n=2

Complex is: [Co(en)2 NH; Cl] Cl,

= Co®* 3d° t5.% e”
Q75 Solution:
(78)

We have considered

E° 2- = -0.9V
[5n(0H)6] / HSno;

Pt | HSnO3 (aq), [Sn(OH)6]2_ <aq>,OH'(aq) | Bi;O3(s) | Bi(s)|

0.5M 0.05M
EZell: +09-044:046V

Oxidation Half:



2.
HSnOj + H,0 + 30H > [Sn (OH) 4| + 2e
Reduction half:

Bi,03 + 3H,0 + 6" — 2Bi + 60H"

3HSnO'2<aq> + Bi203<s) + 6H,0 + 30H'<aq> - B[Sn(OH) 6]2- (aq) + 2Bi<s>

o 0.059 (0.5)3
Ecell - Ecell - 6 log( (0.05)3>< [OH']3)

0.2353 = 0.46-$x3log<i)

[OH]
10 2x0.2247
08 iy ) = “oags =76

14+ pOH=7.6
pOH = 6.6

pH=14-6.6=7.4
pH = pK 4 +1og%
7.4 = 6.11+10g<;—g>
1.29 =log( %)
-=19.5

x =178



