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Solution

Mathematics
1. Point of intersection

y = kx?,x = ky?

x =k (k?x*)
3_(1)3=> 1
=% Tk

Point of intersection (%,%)

1
(VR (fx o2 gy = Ax2 RS\ E g 2 1 2 _1
Area—f0 (\/;, kx)dx—1:>(\m3/2 3)0 =ls5—o=1=2k=-

2. P= [1;“’_46

[140 28
=|=
&)
140
R il

n (PUCUM) = n(P) + n(C) + n(M) —n(P NC) — n(CNM) — n(MNP) + n(PNMNC)
140 140 140 140
s vro-[S0]- ][] [

=144—-9-14-23+4
=102
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From figure minimum area is (—v2,v2)

Z—z + 3(3sec?x)y = sec®x
This is linear differential equation

. 2
Integration factor = eJ3sec’xdx — p3tanx

Hence y.e3tanx = of e sec?x dx
eBtanx
= yedtanx _ I
Y 3
>y= Ce~3tanx _l_l
3

Given y(E) N e

4) 373
>C=¢e3
Hence y (——) —e3 e3 42 =eb 4=
P(7or8)

= P(H) P(7or8) + P(T) P(7 or 8)

1 11 1 2 11 1 19
=-X—F-X-=—F-=—
2736 279 72 9 72

3
;0( 29Ci—y )
=1 20,4+ 20¢; 4

20 20 7
C'_1 C'_1 l
Now - = . = —

2OCi+ ZOCi_l 21Ci 21

Let given sum be s, so

S=220 (i)3=;(%)2_ﬂ

=153 7 (21)3\ 2 T 21

GivenSz%::»k:lOO

Indiavidual Learning Pvt Ltd.
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If the third term in the expansion of (1 + xlogz")s is 2560 then the value of x is
(A) 5
(B) 22
©
(D) 442

Let 5,571,572 be the sides of a triangle then value of r cannot be
(A) 2
(B)
©)2

(D) =

Let ABC is a triangular plane such that AB = 7,AC = 6,BC = 5,and D is mid point of
AC. A tower stand at mid point of AC subtending angle equal to 30° at vertex B,
then height of tower is

V7
(a) =

(B) 7V3
(C) 247
(D) 2v21

The equation of tangent to the hyperbola, 4x? — 5y2 = 20, which is parallel to x —
y=2,1is

A)x—y—-3=0

B)x—y—-9=0

C)x—y+1=0

D)yx—y+5=0
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Let P be the nearest to (g, O), then normal at P will pass through G, 0), Let Co-

2
ordinates of P be s (%%)

Hence equation of normal is y + tx = % + &

This line passes through s G, 0)

3t t t3 o
> =7 + vy =t =0,2{(—2) isrejected}

hence nearest point is (1,1)

2
distance = \/(2 - 1) +(1-0)2= ?

__ 1+34+8+x+y
- 5

25=12+x+y=>x+y=13 ...(i)
,  Z(x—p)?
0% =—-

N

149+ 64+ x? +y?
9.2 = = — 25

342X 5=74+x? + y?
171 = 74 + x* + y?
97 = x2 +y? ...(ii)

(x+y)2=x?+y%+2xy
169 — 97 = 2xy => xy = 36
T =49

. . 4 9
So ratio is S or 7

Indiavidual Learning Pvt Ltd.
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Case—I
c—5>0 ..(i)
f(0)>0
c—4>0 ..(i1)
f(2) <0

4(c—5)—4c+c—-4<0

c <24 ...(iii)

f(3)>0
9(c—-5)—6c+c—4>0

4c—49>0:>c>? ...(iv)
Here (i) n (ii) n (iii) N (iv)

(2.24)
c o

Case—II
c—5<0 ...(9)
f(0)<o

c<4 ..(ii)
f(2)>0=c>24 ...
f@<0=c<2 (i)
(Hn@)ni)n(v) =>cegp
2, 24)

4

Ans. CE(

x+y+z=1

x+3y+5z=p
3x+4y+az=9

T:+917666597555 | www.embibe.com
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1 1 1
D=1 3 5|=@Ba—-20)—(a—15)+((4-9)
3 4 «

>D=0fora=5

For this 'a’ equations first and third are

3x +4y+5z=9 ..(i)

x+y+z=1 ..(ii)
2X(1)-5x@2)=>x+3y+5z=13

While remaining equation is x + 3y + 5z =

Hence for infinite solution ¢ =5, = 13

15. 4‘|Z1|2 - 9|Z2|2 = 4‘Z1 Z_l - 9ZzZ_2

2z, 327,
3z, 2z4
. 2z 3z 3Z; 3z
Given Z = =2+ =2 = z = —2 + —2 = real number
3z, 224 2Zq 224

i ] k
16. n=n;xn,=|3 —1 2(=-71—-7]+7k
1 2 3

Equation of plane is —7(x —4) - 7(y + 1)+ 7(z—3) =0
= —T7x—-7y+7z=0>x+y=2z

17. 1

(ax1+bx2+cx3 ay1+byz+CJ/3)
a+b+c '  a+b+c

C(0,0) (6,0)\,

_ (8(6) + 6(0) + 10(0) 10(0) + 6(8) + 8(0)

24 24 ) =22

Indiavidual Learning Pvt Ltd. | www.embibe.com
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18. sin?26 + cos* 20 = %

= 1 —cos? 20 + cos* 20 =

B w

2
Letc05229=t=>t2—t+1=o:>(1—1) =0
4 2
t 1 226 1
= = - - —
> COoS >
T
=>2c05229—1=0:>cos46=0:>46=(2n+1)§
S0=(2 +1)”=>9—”3”e[0”]
— T Vg T =g t 172

Sum of values of 9 is g

1

(sin™ @—sin@)n cos O
19. s de
1
— t" — t)ndt
B f% (Putsin® =t)
1 1
n
t (1 - —tn_l)
= | =Gt
1 1
n
L
[t
Putl—-—=,=®D 0 _ 4,
tn-1 tn
. 1
[ J rd zn' n(1 — ¢1-myn*
n—1 1 R
(z+1) (-1
n+1
— n (1 1 ) n +
T n2-1 sin"~1 60 ¢
20 lim (1—|x|+sin|1—x[) sin([1—x]§)

x—1F [1-x][1—x]

(1 —x + sin(x — 1)) sin (— E)

= lim z
x—-1* (x—1D(-1)
—(x—1) +si -1
= lim (x ) +sin(x ) =-14+1=0
x—-1t (x - 1)
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4 <2 4 o1 2 4 2
A\

<
~

From the graph we can easily conclude that f(x) is non-derivable at a =

-2,-1,0,1,2

Normal to there 2 curves are
y =m(x —c) — 2bm — bm3

y = mx — 4 am — 2am?

If they how a common normal
(c +2b)m + bm3 = 4am + 2am?

= ¢+ 2b —4a = (2a — b)m? (m = 0 corresponds to axis)

2 _ ¢
=>m =24-p 2>0

Tangent at (1,—1) is
x(D+y(-D+2x+1)-3(y—1)—-12=0

>3x—4y=7

Required circle is

x-1D?+(@+1D?*+2Bx—4y—-7)=0

It pass through (4,0)

294+1+A(12-7)=0=>1= —2=>x*4+y?—-8x+10y+16=0
radius V16 + 25—16 =5

P(m) =m? —m+ 41

P(3) =9 —3+41 =47

P(5) =25—5+41 =61

Hence P(3) and P(5) are both prime
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25. Two digit numbers of the form 74 + 2 are 16,23, ... .......,93

Two digit numbers of the form 74+ 5 are 12,19, ........,96
Sum of all the above numbers equals to % (16 +93) + ? (12 +96) =654 + 702 =
1356

26. f(x)=x3>+ax?>+bx+c
f'(x) =3x%>+2ax+b
f"(x) =6x+ 2a
f"x) =6
a=f'(1)=3+2a+b =a+b=-3
b=f"=12+2a =2a—-bh= —12
c=f"3) >c=6anda= —-5b=2
= f(x) =x3—5x>+2x+6
> f(2)=8-20+4+6=-2

Physics

M
1. p = L_3
niu; = NuU,

~ 128[M,L7%] = n,[M, L57]

amy =128 X [ﬂ] [L—Zr

Mz1 1Ly

=128x[%]x[127503

=128 x 20 X —
64

=40

dx

Net torque= ), Torque on ring
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[dr = fORux%x 2mx. xdx

T =2uFR

Q 1000—-100
A

=KX =90
1

w=2nnrad/s

W /m?

_( 340 )
fa= 340 — 17 f
fl_(340—17)_19
f, \340-34) 18
& 12r 12¢
X = — e
13r l 131
E_ l'
z—x
e_lZsl,
2 131
131
I =—
24
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R=X+Y)+XY = (X +Y).XY = (XV).X¥ = (X V)(x V)

D = \/2hsR + /2R

D =2 X140 x 64 x 105 + V2 X 40 X 64 x 105
D =8 x 103[vV28 + V8]

D =8x1-3[2V7 + 2v2]

D =16 x 103[2V7 + 2v2]

D =16 x 103[2.6 + 1.4]

= 64000m = 64km = 65km

%:(#1—1)(%—i)

o)

L= G-

fo M1

1
fi Uz2—-1 2

=2 —2—p—1

=2 —Hp =1
0
/’l(A) = 225 75x%x10°2 = /ﬂ
%4 \%4
V=2 =%y
7.5%X7.5x10% 3

Nearby value is 25 keV

e=Bvl=012x10"2)x6=12x%x 1072 = 12mV
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Ay 7I(Rmax)% _ uf _ 1

A T(Rmax)3 uj 16

[ max. Range = ugz]

i _ 92 _ 93 _
2 = 3; = 52 = constant

dg1+q2:+q; =0

_ 2@
q1 a2+b2+c?
_ @
92 a2+b2+c?
__@
U3 = 2ipeer
Kq Kq Kq
V== + 212 + 213
a b c

V= 10[Q]( a+b+c )

a?+b?+c?

E=¢KE
KE=E-Q

W = ¢ + KE

_.a
Oﬁ/’

F

F—f,=ma ..(~0)
mR?

erzlazTa (ll)
For pure rolling
a=aR .. (ii0)

From (i)(ii) and (iii)
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16.

17.

mR a

F — = maR
F=§mR a
2
2F
a=—
3mR
V=fA
T
riati
/L_zmo,l
5x1073
A=40cm
== 20cm
TN
|
m Tgf2
l |
mg
_mg
N —mg = 5
N:ﬂ

2
1 .2
S=ut+5at
_ 1g 2
= +22(1)

0
g
4

3mg g
WN:TXZ

T:+917666597555 | www.embibe.com
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18.

19.

20.

21.

c=2
d
_KiEpA K C
1™ 3¢ 3
K,C
C, = —
27 3
KsC
C, = —
37 3

c
Ceq = Keq = §(K1 + K, + K3)

K +K, +Ks 36

eq 3 3 12
V, =2v
1 2 )
K.E = Em(\/fv) =mV
P -
(0,a22,a2)
(@2.042) ,
r=1p—1
a. N a
= ——=14 -
2t/
5 E
Ra E 200 EE Re 2002
11 |
5 ] A L F
10V 10 10V

T:+917666597555 | www.embibe.com
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Assume V; = as 0’

as Vg =V, =0

= Current in Ry is zero

VA _VD = 1OV

=>I=E=1AfromAtoD
20 2

LIl
by
J2ghx A=V

B (107%)?
T 2%x9.8x (1074)2

=51cm

T.
771:1—T_j
T3
N2 =1-
Ty
N3 =1-——
3 T,
Given 1y = 1 = 13
T, T T,
T, T, Ts

T2 =T,Ts ....(1)

T? =T,Ts ....(1)

(1) and (2)

Ty = (T, T3, T (TET)Y?

‘l'b
]
Yw

»
A 4

T:+917666597555 | www.embibe.com
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V,+V, =0
K4Qa  K2Qa
x2 (x—1)? -

x? =2(x —1)?
(75
X = A1

RiRy _ 6X12 _

25. Req=—== = 4()
Ri+Ry  6+12
26. T=C=E=B.C.=107*x3x10°V/m=3x10*V/m
27. dsinf =nAa
A—dsjne—lo“‘xlxl
T on 40 n

L _25x107° 2500 x 107 _ 2500
-

(nm)

Putting n = 1,4, = 2500 nm
n=21,=1250nm

n =3,1; =833 nm
n=4,1,=625nm

n =51 =500nm

n =61, =357nm

28.

0.03 kg

%

100 m/s

0.02 kg

Using relative velocity
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29.

100 m/s
d
Arel = 0
Vrel = 100
100 = vq X t
t= @ = 1sec
100

Vpullet = 100 — 1 X 10 = 90m/s

Uparticle = 10x1=10m/s

1
S=100><1—§X10X1=95m

5r111 10 m/s
90 m/s
Pi = Pf
=90 x 0.02—-10 x 0.03 = 0.05V
V=30m/ :h—vz —900—45
NS == T 20 T M

So from top of building
45—-5=40m

Green — 5, Black — 0 Red - 102 Brown — 10% tolerance
I’R=P

12 =#=4X10_4A
50 x 102

I=2%x10"24=20mA
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Chemistry
1.
OH OH
OH OH
NO2 oMe
- of -M>-1 +M>-

(1) (i1) (111) (iv)

Acidic strength of phenol is dependent on the substituents attached to it. Presence
of electron withdrawing groups increase the tendency to attract electrons (Acidity),
thereby decreasing the pKa value. NO3 is a strong withdrawing group, Cl is a weak
electron withdrawing group as it has +M effects whereas OCHz3 is an electron
donating group. Hence, the correct order of pKa values is:

order of pKa values: III < Il <1 <1V

2. A water supply with a BOD level of 3-5 ppm is considered moderately clean. In
water with a BOD level of 6-9 ppm, the water is considered somewhat polluted
because there is usually organic matter present and bacteria are decomposing this
waste. Hence, B with a higher value of BOD level is more polluted.

3. Addition of alc. KOH to haloalkanes follows the Saytzeff rule which points towards
greater stability. Saytzeff’s rule implies that elimination reactions favour formation
of alkene with greater number of substituents.

PhM/

Not only that, but it also gives the molecule an extended conjugate system which
further enhances its stability.
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v KEnax = bv —hu,.......... Photoelectric effect.

Intercept must be —ve

The most inorganized system has a # b # c and a # f # y = 90° is called the

triclinic system.

F\O/

Xe
™
O

Steric no. = 6, hybridisation = sp3d?

Geometry = octahedral

No. of lone pairs on Xe =1

Possible Structural No of geometrical isomer
isomers by each
[MCI(NH3)(NO,)(SCN)] 3
[MCI(NH3)(ONO)(SCN)] 3
[MCI(NH;)(NO,)(NCS)] 3
[MCI(NH3)(ONO)(NCS)] 3

Total number of isomers will be 12.

Hall Heroult’s process:

At cathode: AI3* + 3e© - Al

At cathode: 0%~ + C - CO + 2e°

Overall reaction: 241,05 + 3C - 4Al + 3CO0,
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Acts as

OA. H,0

=1
H,O,

Acts as o
R.A.

H,0, acts as an oxidizing agent, as well as a reducing agent in both acidic as well
as basic mediums.

According to MOT; electronic configuration of Nj is:
018%5182528%525*m2p? m2p2a2p}
B.0.= %(9 —4)=25

i.e., 2w bonds and 0.5 ¢ bonds.

Chlorotris(triphenylphosphine)rhodium(l), is known as Wilkinson’s catalyst. It is
used as a homogeneous hydrogenation catalyst. It is a square planar 16-electron
complex. The oxidation state of Rhodium in it is +1.

0 KP = KC(RT)ATLQ

K

fp ang
== RD)
Equations 1:4ng =0 - i—P =1
Cc
Equations 2: Ang =1 - % = RT
Cc

Equations 3: Ang = —2 - I;—P = (RT)™2
c

Since, P) = 7 x 103Pa; PJ = 12 x 103Pa and X, = 0.4
According to Raoult’s Law: Pr = P{x, + Plxg

Pr = (7 x 103)(0.4) + (12 x 103)(0.6)

Pr =10 X 103Pa

Method 1

Now, Pix4 = Pry,
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_ Pixs _ 7x103%0.4
Ya= " T 100

= 0.28

yvg=1—y,=> 1-0.28=0.72
Method 2

We have the total pressure and the individual partial vapour pressures of the two
liquids, Pr = 10 X 103Pa, P, = 28 X 10%Pa and Pz = 72 x 10%?Pa. Each gas exerts a
partial pressure proportional to its mole fraction. Hence, mole fractions of A and B
in vapour phases are 0.28 and 0.72 respectively.

(A) Since Combustion of Coal is a fast and spontaneous process, no catalyst is
required.

(B) Catalyst used is Ni(s)
(C) Catalyst used is Fe,03(s), K;0(s) and Al,03(s).

(D) Catalyst used is Pty

Ca(OH,) + Na,50, ~— CaS0, + 2NaOH

0.1 mol - moles = 0.007
142
E. R. L.R.
(0.1 —0.007) ~ 0.1 0 0.007 moles  0.007 moles

WCaSO4 = 0.007 X MCaSO4

= 0.007 x (136)

= 0.952¢g

[OH™] =7

Remaining is 0.01 ~ 0.007 = 0.1 moles

The solution will have OH- ions coming from both Ca(OH), and NaOH. The
concentration of NaOH is 0.007, which is negligible as compared to 0.1 moles of
Ca(OH),.

[OH] 2% 0 1000
= X
100

= 2M
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Isotopes of Hydrogen:
Protium, Deuterium & Tritium
1 2 3
1H iz iH

Among all three isotopes only Tritium is radioactive.

Dichloromethane and water are immiscible in nature. Also, Dichloromethane has
higher density than water so forms bottom layer (Layer II) in the separating
funnel.

Higher is the reduction potential, higher will be its tendency to get oxidized and
thus higher will be its reducing property. Consequently, its reduction ability will
be low.

EN of Al = 1.61
EN of Be = 1.57
EN of B = 2.04
EN of C = 2.55

Due to diagonal relationship between Be and Al, they exhibit similar properties and
thus, have similar electronegativity values.

H4CO T HaCO
e AKLY \/I
- s

— NaBH, doesn’t reduce esters and alkenes.

The speed of hydrolysis will depend on how likely a molecule is to accepting OH-
ions. More acidic a molecule, higher will be the speed of reaction. NO3 is a strong
EWG (Electron withdrawing group), Cl is a weak EWG and OCH3s is an EDG.

Hence, the increasing order of rate of hydrolysis will be: 3 <2<4<1
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COOCH (0]
. .‘.\\‘ 'H:O /\‘
—- 2
A @] Sp Hybridised carbon atoms

" COOH

Cyclic anhydrides in 7 membered ring are less stable.

Allylic radial is more stable due to resonance.

Rate of reaction « Stability of free radical

= 4

o, _HNO, V=Nc®
0=5C
l HCI

® 1.2ring
Expansion
‘ H,0 e
: : ,OH

Arhaneous Solution: K = Ae

—Ea/RT

K decreases exponentially with B,

The second graph should be an asymptotic curve tangetial to positive x axis.

15 graph is correct and second is incorrect.
Beryllium is used in making windows in X-ray tubes.

AG =AH —TAS ....... (Gibbs Helmholtz Equation)
For a reaction to be spontaneous, AG < 0
So, AH—-TAS <0

AH < TAS

AH<T
AS

i.e. Minimum temp. should be AA—I; = % = 5K
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