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P2 = Epl

1 4 4
W= Z="x— x|3V, = V| =—p,V-
> 3p1[ 1 1] 3p11
C - wrong
D: Q=AU+W
3R
AU = nCyAT = n><—><[4T1—T1]

% nRT, =— plvl

Q=3 p1V1 t3 2 bVy [From (C) above]
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= p(R) - p(n) = —%nsz %}
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Take p(R) = 0 (atmospheric pressure)

21Gp? [Rz —r2]
3

2nGp? [Rz —r2]
3

2
r:0_>p(0)=2nGTpR2¢0

= Ais not correct
2_ .2

p( )= R™-n
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(16-9)x9 _ 7x9 _63
" 16x(9-4) 16x5 80
B is correct

R [re R
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=

e
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Cis correct

b: p@j—[RZ_TJ_@ﬂ)w _27

p@j _[RZ—RZ} “ax(9-1) 32
9

D is not correct

Stressf

Strain

A: Breaking stress of P is slightly more than Q.

Hence P has more tensile strength.
P is more ductile as it can undergo more
strain before rupture.

C: Q is more brittle than P as it breaks at a

lesser strain and stress.

D: Yo > Yp (slope of Q is more)



13.

14.

15.

E="Popr
3¢9
Uniform field

|‘§‘:a:R2_R1

A: E(F) independent of R,

Also direction independent of
A - incorrect

F

B: E(F) independent of R, and also direction

independent of r
B - incorrect

C: E dependsona& a
C - incorrect

D: - correct

_ henry _ farad
=7 £ =

m m
A Hol? = OoV? (Both energy)

Lhz=ley?
2 2

A - correct
B: &l = WV - incorrect
since A is correct
C: 1 =¢gCV
farad m
= x — xvolt
m s

C - correct

Ho

D: HoCl =gV
henry L coulomb _ farad

m S S
_ columb
- m
D - incorrect

02

xvolt

17.

For system
Ui+ U, =W+ W,
Vo1g + Voog
=Vpig + Vpg
01— P1=pP2—02
2
Vi = %ﬂg x (Diff in densities)

<l

P| (01-p1) _n

| T]1(Pz ‘025”12 Mm

A - incorrect

O<|

B - correct

The spheres attain terminal velocities in opposite

direction. 0 Vp.Vg <0

D - correct
16. U - Xe + Sr + X +y
86 129 2 2
MeV MeV MeV MeV

A:  Mass number conservation
236=140+94+1+1
=236
Charge conservation
92=54+38=92
Energy conservation 86 + 129 + 2 + 2
=219
A - correct

B: Energy conserved
Charge conserved
Mass number not conserved
B - wrong

C: ' Energy conserved

Charge not conserved
Mass no. conserved

C - wrong
2
D: KE=1_ KED—t
mass
g KSr > KXe
D - wrong
Section I
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= cosh < 1—%
ny

2
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n

= NA = siniy, = nlz—nz2
45_9 3

Na= V16 4 _a_9

A SiiNA 7 1716
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PART I

21 22 23 24
3 6 6 3

29 30
B,C,D B
33 34
A B
37 38
A B
Section |
—_~CHs
Br._ /ogc
(Et)sP - Fe = C=0
1 CSo
P
(EDs

All the 6 given complexes show geometrical
isomerism

B.Hs on alcoholysis gives trimethyl borate and H»
3 moles of B2Hg = 6 moles B(OEt)s

Given, Ahx = Aqy

aﬂ =10
OHx

2
Kay) _ CofHy) _ 0.1 %100 = 10°
Ka(HX) CG(ZHX) 0.01

— 1o KaHy) -
PKagx) = PKany) = log——+=3
Karx)

P, _np _1+8 _ 9
P n 1

1 mole of uranium produces 8 moles of helium

MnOZ + 8H" + 5e~ - Mn*" + 4H,0
Fe* - Fe* +e”

2C,02" - 4CO; + 4e”

01MnOy4 =1 complex

For 1 mole MnOj 8 moles of H" is consumed

25

26 27 28

9 8 4 4

27.

28.

29.

30.

31.

32.

33.

34.

35.

31 32

C,D B,C
35 36
A C
39 40
C D

When heated with H, the given alcohol
undergoes dehydration to form an additional
double bond. Cis-hydroxylation with aqueous
dilute KMnO4 will give a compound containing 4
OH group

All four reactions give benzaldehyde

Sectionll

Adsorption of O, on metal surface is an example
for .chemisorption, ‘where in O, changes to

O3 and O%‘

CHsSIiCl, on hydrolysis gives bifunctional
molecules. So polymerisation is linear

(CH3)2SiCl gives only one functional group so
termination takes place

CU2+, Pb2+
Hg** and Bi**
belongs to Il group in qualitative analysis

. Il Il

HO -l =0, HO—I=0, HO—CIFO
T 1 y)
1%

B-Naphthol undergoes coupling at position-1

T is cumene and U is cumene hydroperoxide

R : CH3 CHO
\©:/CHO

This compound on reaction with NHs gives the
isoquinoline derivative (A)



36. The equation P(V-b) = RT is true for the
monoatomic gas helium. There is no bond
formation between the atoms of helium

39. Hydroboration-oxidation results in the formation
of alcohol with anti-Markovnikov addition of water

to alkene
Section Il

0O
— Il
— C\
, . : 40. Ho0 CHs
37. Heat liberated in experiment 1 = 5700 J 0o0ooo -
Calorimeter constant = 1000 J HgSO4, H2S04

Heat of ionisation of acidic acid

(CeHe)
= (5700 -5600) x10 OH
=1 kJ mol I
CI:_CHg Er_|+
- - odno -
38. pH=pK, +log [[iaI;]] H 5[,:;'2)% O/CHZ CHs heat
Ci

=47 +Iog@ =4.7
100



PART Il

41 42 43

8 4 2 9

49 50
A, B B, C
53 54
A, B B,C,D
57 58
A, B, C C,D
Section |

41. The required coefficient = coefficient of x’m
=(1 +x) (1+ %) ...... @ +x7)
=1 + coeft of x%in (1 +x) (L+ X°) ...... 1+ %3
=1+1+ coefficient of x° in (1 + X) + (1+ X°)
......... (1 +x7)
=2 + 1+ coeft of X in (1+ %) (1 + x?).. ..(1+ x°)
3 + coeft of X in (1+ X) (1+ X3 (1 + X°)

+ coeftof X° in (1 +x) (1 +x22 e (8X)

=3 + 2 + coeft of x* in (1 +x) (1+ X°) (1+ X°)
(1+ x*) + coeft of X% in (1+ X) (1+ x?)
(1 +%) 1+ xY

=5+2+1=8
2 2
42, 4 ¥ =g
9 5
a’=
b’=5
5=9(1-e?
2
ez —
3
Foci: (f, 0) (2, 0)
1 (+2,0) (-2, 0)

Parabola with focus at (2, 0)
y* = 8(x— 2)} P.

Parabola with focus at (-4, 0)

y>=-16(x + 4) L P,
T1: Tangent to Py passing through (-4, 0)
T, : Tangent to P, passing through (2, 0)

y* =8(x — 2)
y?—8x+16=0 )
T,bey—0=mi(x +4)
y=my(X + 4)
O C:E
m
4I'T11:i

m

44

45 46 47 48
7 9 4 9

51 52
A, C A, B,D
55 56
A, D D
59 60
A, B C,D
Sm’= %

Let T2 be
y—0=my(x-2)
Substituting in y* = —16(x + 4)

S

m .
then value of — is
n

e°°s(°‘n)(— sin(a”))m”"l _ _(gj

lim

a-0 ma™ 1 2
n .
im — 05" ginfgn __e
a-0 mam—n 2
n
lim COS((,,n)sinO(” 1 _-e.m
a-0 a 'l oM 2 n
m
0 —=2
n

44, 9x + 3tan"x =t
12 +9x?

1+x2
Xx=0=t=0

=dt



X =1=t=9+ "
4

g+3l[ 3mn
4 9+2T

Oa= Ietdt:e 41
0

Olog|l+al - —
gl I T‘

3T[

=log [1+e T4y 3T

4
3n

9+— 31
loge 4 -—
9 4

9+3_n_3_n_9
4 4

45. f(—x) = —f(x)
f(1) = =

= (1) = _71

F(x) = j f(t)dt for all x1 [<1, 2]
-1

G(X) = J f(f(t)dt forxO [-1, 2]
-1

Given lim —= F(x) _
x-1G(x) T 14

1
We have F(1) = jf(t)dt =0, since f(x) is an odd

-1
function
1
GQ) = j ()t =

-1

Therefore,
Aoy L iim £ iy B
14 x-1G(X) x-1G'(x)
= lim )
x-1 x|f(f(x)]
__f@
1f(1]
2
Q) 1

=

f( 1) 14
2
1 _
‘f[;}‘ = 141(1)
=7

46. s=4p+3q+5r
x(-p+q+7)+y(p-q+7)+2(-p-Tq+7)

= =4p+3q+5r
-X+y— z=4
X—-y—-z =3
X+ y+z=5
-1 1 -1 4 -
1 -3 -
1 5 1
—1(2) - 1(2) =—4 -1(8) -1(9) + 1(-4 + 3)
-8-9-1=-18
4 1 -
3 -1 -
5 1 1
4(0) — 3(2) + 5(-2)
=—6-10=-16
X=4
9
== 2X+y+z
y 5 y
z:_z :8+g_1
2 2
=-1(-8)-1(1) + 1(7)
8-1+7=14
s
. o= e’
Mier) M T
O ok+1=¢€7 e’ e’
= 0Ok ap
O |ak+1 = ok = |(a1 — 1)ay|
:I(Xl—ll
Similarly,
|Oak 1= Olak — 2| = [o1 — 1]
12
Z|0‘k+1‘0(k|
0.Lok2 _12lay -1
3 3|a1 1|

Z|O‘4k—1‘0‘4k—2|
k=1

7
E(2a+6d) 6

1?1 (2a+10d) 11
7(2a+ 6d) = 6 (2a+ 10d)
14a + 42d = 12d + 60d
2a =18d
a=9d
130< a + 6d < 140
130 < 9d + 6d < 140
130 < 15d < 140
Od=9

Section |l



50.

51.

(7 tan® x + 7tan® x - 3tan* x - 3tan® x)ﬂx

o—nNIg

Ot—i[g O—n|y

[7 tan® x(1+ tan? x)—3tan2 x(1+tan2 x)}jx

(7 tan® x - 3 tan? x)sec2 dx puttanx=u

sec’xdx = du

[o,gj ~ (0.1

1
Oy
—_
c
(o]
1
w
c
N
o
c

x(? tan® x - 3 tan? x)sec2 X dx

Ot—ny
X,
_
X
he
x
1
ot—anly

1
= J-tan_lu(7u6 —3u2)du
0

1

-t b7 w7 - [l -

+
01u

=11,
4 6

=2_1
2412

From the table at x=-1, 0, 2 (f-3g) = 3

O Using Rolle’s theorem, (f -3g’) =0

at least one point in (-1, 0)

and at atleast one pointin (0, 2)

Now let (f' — 3g’) = 0 at more than one point, (i.e.)
at 3 points in (-1, 0) = (f— 3g) =0 at atleast 2
point in (-1, 0) = contradicts given fact (f — 3g)”
Z0in

(_1! 0)

same applies to (0, 2)

We have,

sin‘at = ;—; [cos 6at — 6 cos 4at +15 cos 2at - 20]

52.

cos* at = % [cos 4at -4 cos2at + 6]
0 e

[sin6 at+cos”? at] = 3—12 [1— e cos 6at +10e! cos 4at

—31e! cos 2at + 44etJ

41t 4-,-[_
Now, Jetcosat dtze2 L
a“+1
0
f e?-1
Also, Ietcosat dt==——=fora=2and 4
0

aZ+1
0 Required integral
411

e -1
e™1

for all even a

Equation of PM is
XX1—yy1=1
O coordinates of M

are [1 0]
X
Centroid = (¢, m)

= X1 +Xp +i=314 and y1 =3m
X1

= [:1[X1+i+X2J Q)
3 X1

Slope of PM = Y

Xl_f
X1

Slope of PN = . L
X1 =Xz

PM PN = ———

= X2 = 2X1
0= 1[x1+i+2x1]
3 X1

X1
Also y; =3m
Also, y1 =3m
1
=>m=—,
3

1
1 2

= —WXx -1
3V



> —=—TL _ x>1

(X1. V1)

D1ogdm_dm 1

dy; dy; 3

53. Point of intersection of x* + (y — 1)> = 2 and

x+3y=3 isP(2 1) = PQ= pR__Z‘/_
2R§1 nin E
33 3 3
4x + 5y; -1
3a,? 30,
= 4_>;+5_y_3 is tangent
a’ by
Same as a1’ = 4, b’=5
2__2
Oel?=fi-a” 1
b? 5
Tangentat R &, 1|5 8X ¥ 3
3'3) " a2 b
=a’°=8 andb,’=1
.
Dezz_
"8
Now, e + e = 22 is true
40
er’e)’ = e = e = i is true
4 2410
2 7 1 35-8 27
e - = ———=—=—
8 5 40 40

O (C) is not true

54. a= 3sin >
11
3
sina = 3x£_4 6 _18 1_£
11 112 11 121
_ 18><73
11><121
16

cosa = cos360, 6 = sin

= 4c0s°0 — 3cos0

E

1
55. X1+ Xo= — Xg, X2 =
a

56.

_ -3, 144]_ 485 (-23
121 121 11 121
-23485 <0
1331
sinf = sin3@, ¢=cos
=3sin@— 4sin3(p
= sing (4cos’p— 1)

@[g_ljz_«/% 17 _ 1765

_ == <0
81\ 81

9 '81 729

cosp = cos3q, ¢=cos

4cos3(p— 3cos@
_4 %—3 __4x179
9 (81 729

cos(a +B) =

-23485 —4><l79+ 18x73 17465 >0

1331 729 11x121 729

<0

=1

o |

given |[x1 — x| <1 =
1 il
a o
o’ >
5

b
( &)




57.

58.

1

m < j fx)dx > M

1
2
m = lbh=Area of AABC = l><lx4:1
2 2 2
M = lbh:Area of AABD = 1><£><48=12
2 2 2
O1<A<12

Section IlI
f(x) = x F(x), x OR
0 f(1)=0;f(3)=-12 =f(2) <0

Option (B) is correct
f(x) = x F'(x) + F(X)
fx)=FQ)+FQ1)=F(@1)<0
Option (A) is correct

f(x) = XF'(X) + F(x)
in(1,3)F(x)<0and F'(x) <0
Of(x)<0in (1, 3)
O Option (C) is correct

3

IXSF' (x)dx =-12
1

3

IX3F" (x)dx =40
1

f(X) = xF(x)

F(x) = L:)
xf' (x) =f(X)

F’ =
) 5

3
IxZF' (x)dx =-12
1

3
- I[xf' (x) - F(x)pix = -12
1
3 3
= j xf (X)X — j f(x)dx = -12
1

1

=

= C— W

3

x d(f(x))- j f(x)dx = -12
1
3

[xt(x)F -2 j f(x)dx = -12
1

3
3(3) —1f(1) — 2jf(x)dx
1
=12

3
3x—12-0-2 I f(x)dx
1
=12
3
I f(x)dx = -12
1

Option (D) is correct
We have f(x) = xF(x)

59.

60.

f'(x) = xF'(x) + F(X)
fQ)=F@Q)+FQ)=F(@Q)
f(3)=3F'(3)+3F@3) -4

3
IX3F"(x)dx =40
1
3
j x3d(F (x)) = 40
1

[xsF' (X)E —TSXZF' (x)dx =40

27F(3) —F’(i) +3x12=40

2(r@)+4) (33)+ 4) =4

of(3) +36 —f(1) =4

9f'(3) — (1) + 32 = 0 = Option (C) is correct
| = Red-n; Black-n;

Il = Red —n3 Black —n4
Let E be the even of drawing a red ball

P(E):l[ M, N ]

2{ni+ny, ng+ny

o) 2l

E) 1[ n LLE
2{ni+ny nzg+ny

1/.
= = |given
5 (given)
Checking the options:
S e
- 20 o 4 _1
Option (A) : 351 1 3
— 4+ =
6 20 2 4
01
' 60 -_6 _1
Option (B) 3 10 1 1 3
— 4+ 4+ =
9 60 3 6
S 1
- 25 __ 5 1
Option (C) 8.5 £+£ % 3
14 25 7 5
S 1
- 25 _ 5 _1
Option (D) 6 5 T 1 # 3
4+ 4+ =
18 25 3 5

Ball transferred from Box | to Box Il
0O Noofballsinlisni+n,-1
After transfer P(Red) =
LI (n—l) oM 0
n1+n2 (n1+n2—1) n1+n2 nl+n2_1
nl(nl +ny _1)
(g +ny)(ny +n, -1)

_mo 1
ng+n, 3

O3ni=ni+n2=2n1=ny



*This key had been prepared by our academic team. However, in questions where multiple
interpretations are possible, there may be divergence from the official answer key published /
to be published by the examination authorities and no claim shall lie against T..M.E. Pvt. Ltd.
in the event of any such mismatch between official key and T..M.E.s Kkey.



