Solution

Mathematics

f 5x8+7x6
(x2+1+2x7)2

5x8 + 7x°
=f T 1 e
(e +2)
5 7
_ [T,
)11 2 4%
(st +2)
1 1
Putx—5+x—7+2=
5 7
(-3 ) dx=at
dt 1
2T
i+
D=121-24a

for rotational roots D must be perfect square.

~a=345

«~ number of values of « = 3
1-t6\3 613 -3
(50) =a-ra-»
=(1-t®-3t°+3t12)(1-¢t)3

=~ Co-efficient of t* = 1 x 3**"1C, = 6C, = 15

Given Y, (x? +2x; +1) =9n ...... (i)
nxt—2x;+1)=5n......... (ii)

For (i) + (ii) we get
nLQ2xF+2)=14n

= Y, x?=6n

Yitixi=n

-~ Variance, r? = E(x?) — (E(x))z

6n 2
:7_(5) =6-1=5

.. Standard deviation, ¢ =5
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~ total number formed less than 7000 =3 xXx5Xx5 x5 =375

~ total natural number formed less than 7000 = 375 — 1 = 374

(number zero has been excluded)

Let A is event that 2nd drawn ball is red.

~ P(A) =P(R) x P(A/R) + P(G) X P (A/G)
5 4 2 6
7%777%7

32
49

_3n(12422432+-4n?) _ 3nxn(n+1)(2n+1)

tn

2n+1 6 (2n+1)
1
3 2

==+

> (n° +n?)
“ S5 =Y tn = 1115=1%(n3 + n?)

2

1y [(15><16) + 15><16><31]

2 2 6
= 7200 + 620
= 7820

Z, =w or w?

When Z, =w

Z=3+46ixwd —3ixw
=3+4+6i—3i=3+3i
When Z, = w?

Z =3+6ix (w?)8 —3ix w?)»
=3+4+6i—3i=3+3i

~arg(z) = tan™?! (§> =

s
3 4
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Since (@ + b) is perpendicular to & hence (4 +b).¢ = 0
= d.¢ +b.¢=0
S 5+1+2+5b, +b,+2=0
= 5by + b, = —10....(i)

-

Given, Bfa = |a]
lal

>b +b,+2=4

=>b +b,=2...... (ii)

Solving (i) & (ii), by = —3,b, — 5

“B|=vormrz=6

J-n/3 tan x -
0 V2ksecx

1 J-TL'/3 sinx X
T V2k Jo cosx

Putt =cosx
dt = —sinx dx, alsox=0,t=1;x=§,t=%
.Lfl/z‘_dt
T2k Y1t

1 01 X
—ﬁfl/ztzdt—Tkxz[tz

-3(1-3)- %

k
. - 1 V2-1
Given T 1-— ﬁ —2
~ k=

sinx —sin2x +sin3x =0
= sinx +sin3x —sin2x =0

= 2sin2x.cosx —sin2x =0

. 1
:>sm2x=00rcosx=5
T
:2x=00rx=§
s
=>x=0or x =7

~ number of solutions = 2
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12. Area enclosed

= [[(=x* + D dx + [} (x? + 1)dx

(1.2)
0.1)

\\

(-1.0) (1.0)

[+ [,
2

x ([x]D+|x]| sin[x]

13. lim
x—0~ [x]
. x(—1-x)sin(-1)
Jim —

lim — (1 +x)sin1l
x—0~

—sin1

14. Given relation is f(xy) = f(x).f(y) Vx,y ER ..... (i)
On putting x = y = 0, we get f(0) = f2(0) = f(0) = 0,1 but f(0) #0
= f(0) =1,

Now if we put y = 0 in (i), we get
f)=1

v -
Hencedx—1=>y—x+c

S>Sy=x +% (since y(0) = %)

<3 @4y Q)= G e =2
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15. Let the coordinates of C be (t?,2t)

T: 4917666597555 | www.embibe.com

. t? 2t 1
Area of AABC = > 9 6 1
4 -4 1

B(9.6)

A(4.4

A=5(6+t—t?)

dA 1-2t=0>t !
[— —_ = ﬁ = -
dt 2
G
$ —
clz
16. As we know, if two circles intersect each other, then |[r; — 1| < cjc, <1y +715 .nennl. (i)

Now for the first circle ¢;(8,10) and r; =7
For the second circle ¢,(4,7) and r, = 6
From (i)

lr—6|<5<r+6

=7re(1,11)

17. From the given information, equation of hyperbola can be taken as

N

X
4

Since it passes through (4, 2),

4
Hence b? = 3

Nowe=\/1+b—z= \/1+l=i
a 3

V3
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19.

20.

Given x = 3tant and y = 3sect
d d

=2 =3sec?t and 2 =3secttant
dt dt

d
=>d—z=sint

d?y . dt . cos?t cos3t
= —=> =cost.— = cost. =
dx? dx 3 3
V3

Att =—
4

d’y 1

dx? - 62

T:+917666597555 | www.embibe.com

Given function f(x) = % and domain of f(x) is (—,0)

o2 <0

Now f'(x) =

= f is always decreasing in the given domain.

“ta

Clears given function is one-one.

Since codomain (—o0, ) # Range (0,2), hence f is into.

Let the first terms of A. P. be A and common difference be d, then

a=A+6d
b=A4=10d
c=A+12d

Given a,b,c and in G. P. = b? = ac
= (A +10d)2 = (4 + 6d)(A + 12d)
= A% +100d? + 20Ad = A% + 18Ad + 72d?

= A =-14d
a  A+ed —14d+6d  -8d
Now - = = =—=4
¢ A+12d  -14d+12d -2d

Indiavidual Learning Pvt Ltd.
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Since are vertex of given triangle is o (origin) and other two A & B lies on

coordinate axes, hence triangle must be a right angled triangle.
Area = %x.y, x,y €l

As per given condition

1
Ex.y=50:>x.y= 100

Possible ordered pairs of (x,y) when A formed in 1% quadrant are 9 i. e.
(1,100) (2,50), (4,25) (5,20) (10,10), (20,5)(25,4)(50,2)(100, 1).
A can be formed in any of the quadrants, hence total number of cases 9 X 4 = 36.

e B(0,y)

0(0.0) ax( 0)

Given roots of x? —mx + 4 =0 are distinct and lies in (1,5), Following conditions
must be true

()D>0=M € (—o0,—4) U (4, )

(i) f(1))>0=>M<5

(iii) F(5) > 0= M <=

(i) 1<--<5=2<m<10

Taking intersection of all conditions, we get m € (4,5)

\A
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24.

S <
f\,\ ,°

From the graph of y = cos™! (cos x)
It is clear that cos™'(cos 10) = 4m — 10
Hencey—x=A4nr—-10)—-@Br—-10) ==

Since given matrix A4 is invertible = |A| # 0

et e t(sint—2cost) e t(—2sint— cost)
Now |A| = et —e~!(2sint +cost) e (sint—2cost)
et e tcost
1 sint—2cost —2sint—cost
=el.et.e7t [1 2sint+cost sint—2cost
1 cost sint
1 sint—2cost —2sint—cost
=2e7t0 sint —cost
1 cost sint
Rl d Rl - Rz
1 —2cost —2sint
=2e t |0 sint —cost
1 cost sint
R, - R, + 2R,
3 0 0
=2e7'|0 sint —cost
1 cost sint

|[Al=6et#0VteR

Hence given matrix is always invertible.

T:+917666597555 | www.embibe.com
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26.

27.
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DR’s of the first line

t j k R
1 —a O|=ali+j+ck
0 ¢ -1

Hence DR’s of the first line are q, 1, c.

For DR’s of the second line

it j k ~
1 0 —adl|=di+cj+k
0 1 -

Hence DR’s of the 2™ line = d/,c, 1
Since both the lines are perpendicular,

aa+c+c=0

To find equation of BC, first we will find coordinates of B and C.

Equation of BB?

35

Point of intersection of AB and BB! = B (7, —10)

Similarly point ¢ (—13, - ?’2—3)

. 13 35
Equation of BC y + 10 = — (x _ 7)

Given functional in equality is

If ) = fI<2x—yl*?

Putx =y + h, we get

If v+ W) = fFOI< 2. [h[¥?
‘f(y+h) - )

= h

<2 |h|Y/?
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f(y+h)—f(y)‘<l.
h
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= lim

< lim 2 |h|Y/?
h—0 h—0

= fMI<0

= MI=0

=f (=0

=fly)=c

= f(y) =1 (since f(0) = 1)
Now folfz(x)dx = foll dx =1

Physics

1. From conservation of mechanical energy

L, sin30®

[ 1,
mgzsm 30 = Elw

I 1mi?
mgzsm 30 = ET(U

2

3g 3 x 10
©= 2_1_\/2x50x10‘2_mmd/s

2. 75 sec, 40, Application (i) Velocity

1

x = Acoswt

y = Asinwt
z=Awt
v, = —Aw sin wt

vy, = Aw cos wt

v, = Aw

v= ’v§+v§+v§

= \/(—Aw sinwt)? + (Aw cos wt)? + (Aw)?
= AwV2

Indiavidual Learning Pvt Ltd. | www.embibe.com
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60 sec, 30, Application (i) Transformer

1
(ii) Efficiency of a transformer
Efficiency y = 90%
= 0.9 X power in = Power out
0.9 X 2300 x5 = 230 X Iy
Iyye = 45 A

T: 4917666597555 | www.embibe.com

75 sec, %, Application, (i) Capacitance with dielectric

€o %Kl €, AK,

G=—f— ="
2

€, AK,
T 4a
€, AK;

d
€, AK,

d

_ (C1+ C)(C3 + Cy)
G+ C+C+C,

€ AKyq €A (K1 + K3)(K3 + Ky)

)
[\
I

d  d K +K,+K;+K,
_ (Ky + K3) (K3 + Ky)
9 K, +K,+K;+K,

Electric field due to V10 uc

(03)

Indiavidual Learning Pvt Ltd.
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L, 1 YJ10x107°
17 4m g, o
1 YJ10x107°
4T €, (\/1—0)3
Similarly electric field due to —25 uc

a1 25><10‘6(4A 0
2% ame, (5 oY

net electric field

.
£]

(=14 3))

mv? _ GMm
R+h ~ (R+h)2

GMm GMm _ GMm
R+h  2(R+h)

R(h+R) = 2(R+h)

h=§=3.2x103km

B = B, [sin(3.14 x 107Ct) + sin(6.28 x 107Ct)]

2r

pr)=5e

Charge enclosed between r and r + dr is

dq = p(r) 4nr?dr

Indiavidual Learning Pvt Ltd.
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11.

EMBIBE
To get total charge 'Q’,
R
_ dg = A -2r/a 4 Zd
Q=|dg=| e nridr
0
a
= —4nA—[e_2r/a]R

2
Q= —4nA%[e‘2R/a —1]

R =

[ 47TAa 2
_a 2mQA ]
2" 2n4a -0

W=0—0;=0;—03

Q1 Q3 _5
Q. Qz
T T
11 e - 3 —9
T, T,
T, +T;
2
S=3t?2+5

Velocity V = 6t + 0
From work energy theorem

Work done = AKE
1 1
=Ex2x(6x5)2—§x2x(6x0)2

=900

mg

Indiavidual Learning Pvt Ltd.
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13.

14.

MBI|BE

T cos45 =mg

Tsin45 =F
F

Tan 45 = —
myg

F=mg=100N

Current through R, (as well as R;3)

is iy =%=55E= 10 mA
Potential drop across 400 Q is
Vioo = 18 — 10 X 1073 x 600
=12V
Current through battery
I = 2= =30mA
400
~ Current through R, i, =30 —10

= 20mA

R, — =300Q

T 20x 10

—CL

0—x+0+x

x=90+x -0

+x—-60=20
and 90—x= 6
180 — 60 = 26
0 = 60°

1 1
Ealtg = Eaz(to + t)z

vy = agty vy = ax(ty +t)

Indiavidual Learning Pvt Ltd.
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16.

t< a;\ay _ az‘/az _ >
\/51_\/52 \/51_\/52 “

—¢ <a1\/a_2 - a2\/51>
-\ Ve, g,

= t(Va, Va,)

KE = %kxz PE = %K(AZ —x?)

1 1
ZKy2 =_ 2 _ .2
2Kx 2K(A x“)

AZ
2
=
A
X =—
V2
T=27T\/Z
C
1 c
f_Zn i
1 Cs
finitia1=% MC?
1 C
ffinalzﬁ MCz+2 E
3 mz
021 3¢ 1
“om |MI2 T 2m |[MC%Z  2MC?

3t

Indiavidual Learning Pvt Ltd.
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19.

20.

3 12
= 0'04M = I T oM
4M = 0.16M + 0.24 M
m 3.84
M- 024 16

T:+917666597555 | www.embibe.com

T must be increased 4 times to get 1}, doubled.

AQ = nC,AT
15 5

= 55 X5 X 8:314 X (1200 — 300)

=10021.3] = 10 kJ

Frequency of flute f = 2 lel
=660 Hz

From Doppler effect, observed frequency f

660 <330+10x%>
330

= 665 Hz

. L
For circular loop, r = P

Magnetic field at centre B, = %
_ Uol 2T
)
L
I

For square, magnetic field

4uoi
= V2
TR
B, _ 2T T (%)
By 2L+2

Indiavidual Learning Pvt Ltd.
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22.

23.

. a
842
Color Value
Green 5
Orange 3
Yellow 4

R =53 x10* +58

For particle to move in circle under magnetic field

mv?

()

For particle to move in straight line

qVB =

In both magnetic field and electric field
qVB = 2E

E -
=>V=—..[i)

From (i) to (ii)

mv
9B = o=
m.E
~BR
qE*R 1.6 x 1073 x 0.5% x 1072 4 20

>m= = 01s kg=§x10 kg

Ge

i oV,

g
!EV.I.

-

Vo =12V — Vg,

T: 4917666597555 | www.embibe.com
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= (12 -0.3)V
—OV,
) 5kQ
0.7V
12 T
T
=117V
Vo =12V = 0.7V
=113V

2 AVy =117 —11.3 = 0.4V

25. Let [T] = [G]*[L]P[C]”
= [M~1L3T~2]° - [MLAT Y| P[LT 1]
= —a+pf=0
3x+26+y=0

—2a-p—-y=1
On solving we get
11 5
a=zF=77r=3
Chemistry
1. Among the alkali metals, only lithium is able to form a stable nitride.

6Li + N, - 2LisN

Lithium nitride

2. According to molecular orbital theory

(e~ in bonding molecular orbital) —(e™ in Anti bonding Molecular orbital)
Bond order =
2

Molecular orbital configuration.
(A) 0, = 01s% < 015 < 0252 < 02s% < g2p2 < m2p2 = n2p2 < 62p} = W2p}
6—2

B.O.=——=2
2

0F = 01s? < 01s? < 9252 < 0252 < g2p? < n2ps = m2p; < 7*12p31,
B.0.=2 "2 =25
. . 2 - .

Both are paramagnetic because having unpaired e~

Indiavidual Learning Pvt Ltd. | www.embibe.com
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bond order increase 0, - 05
(B)NO = o1s? < g1s? < 0252 < 0252 < 02p? < n2py = n2p; < 79%2p31, = 12p?
6—1

B.O.=——=2.
0 > 5

1 Unpaired e~ so paramagnetic
NO* = o152 < 0152 < 0252 < 0252 < 02px? < n2py = n2pg
6—0

B.O.= ——
0 > 3

doesn’t have unpaired e~ so diamagnetic

NO — NO*{Bond order increases and paramagnetic to diamagnetic charcter change}

(€) 0, - 152 < o1s% < 625% < 025% < 02p2 < n2py = m2p7 < 7*th31, = 7*er)1,
6—2

B.O.=——=2
2

Having 2 — unpaired e~ so paramagnetic
0; — ols? < o1s? < 0252 < 0252 < 252 < n2py = m2p7 < 7*12p32, = 7*th31,
6—3

B.O.=——=1.5
2

Having 1- unpaired e~ so paramagnetic bond order decrease
(D) N, = 0152 < g1s? < 0252 < 62s% < m2py? = n2ps < 02p;

Bo=2"9_3
. . 2 -_

No unpaired e~ so diamagnetic
Nj - 01s? < wls? < 0252 < 252 < n2ps = m2p7 < 02py

Bo.=2"% 15
. . 2 -_ .

Having one unpaired e~ so paramagnetic

Bond angle increases N, to N

Aemission  Blue < Green < Red
Li>Ly, > L4

Aemission Ly >Ly;> L3

&Absorption Ly >L; > L3

Strength of ligand & Aapsorption

Indiavidual Learning Pvt Ltd. | www.embibe.com
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Elements V Cu Zn Fe

Enthalpy of atomization 515 KJ/mol 339 KJ/mol 216 KJ/mol 416 KJ/mol

According to Hardy’s -schulz rule, greater the valency of the active ion or
flocculating ion greater will be its coagulating power. The cation having more +ve
charge more will coagulating power.

Hence Al*3 having maximum coagulating power

0
[l

1)
H()/ | \H
H
The hydrogen atoms in OH bond are ionizable and are acidic whereas the P — H

bonds have reducing property. There are two such P—-H bonds in

Hypophosphours aicd.

Crystal structure is FCC so number of atom per unit all (N) = 4

Edge length = x.4° = x10~8cm3

4X63.5

. m
Density 775 = (6.023><1023)(x><10—8)3gm/cm3
4 X 63.5 421.716 5
gm/cm

T (6023) xx3 x 10~ 3

AG = AG° + RTInQ

At equilibrium AG =0,Q =k

0 = AG° + RT InK

AG° = —RT InK (- AG° = —nFE?°)
So —nFE° = —RT Ink

'n’ factor for the above cell = 2
So —2 x 96500 x 2 = —8 x 300 Ink
Ink = 160

k = o160

Indiavidual Learning Pvt Ltd. | www.embibe.com
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24

2A+B->C

Initial r, = k[A]*[B]” = 0.3 m/sec ...(i)
r, = k[2A]*[2B]” = 24 ...(ii)

r; = k[2A])*[B]” = 0.6 ...(iii)

From (i) + (iii)

B2

0.6
=

x=1

(ii) =+ (iii)

2 _ ﬁ = (2)Y
r3 0.6

4 = (2)Y

y =2

T:+917666597555 | www.embibe.com

The order of reaction w.r.t. A=1 and w.r.t. B =2

Total order of reaction =14+ 2 =3

Cs7H11006 + 05 > 57C0, + 55H,0

MOlecular Welght Of 657H11006 = 890

Moles of Cs;H; 1004 = weight(gm)

Molecular weight

445 1

890 2

According to stoichiometry

1 mole of C5,H,1904 gives = 55 mole of 0,

% mole of Cs7Hy1(0¢ gives = 55 x% mole of H,0

Wt. of H,0 =mole of H,0 x M Wt. of H,0
=~ X 55 X 18 = 495 gm

A, +B, 2 24B k,
[AB]?

[4;][B.]

6AB = 34, + 3B,

k1:

Indiavidual Learning Pvt Ltd.
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14.

15.
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_ [APP[B,)°
ky = 22
[AB]®
1
SO, k_i = kz

Cl™ ions is cause of permanent hardness & HCOj is cause of temporary Hardness.

Strong field ligands have more CFSE value while weak field ligand have less CFSE
value.

CN~ is strongest ligand among all so [CO(CN)4]3 has maximum CFSE & value.

Molecular weight of ethylene glycol
(C;Hes03) = 62

__wt
Moles of ethylene glycol = T

ATf=lefxm

1

i = 1 for ethylene glycol

1
ATf:1X8.6XW

1000
ATy =1.86 X 4 = 7.44

As ATy =10 it implies that some amount of water has frozen and this has led a

greater depression of freezing point

62
— 62
10 = 1'86X—Wt0fH20
1000
WH20 = 186

So weight of water freeze = 250 — 186
=64 gm

AG = AH — TAS

For reaction feasibility AG = —ve
So Zn can be extracted by Zn0O
By using Al at 500°C

Indiavidual Learning Pvt Ltd. | www.embibe.com
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(4)
Cyclic conjugation and by Huckel rule = 4mwe™

So Anti aromatic

-

(B)
Cyclic conjugation and by Huckel rule = 6me™

So aromatic

©

© X
Cyclic conjuration lp of —N is not involved in delocalization

Having = 6me™ Aromatic

N
(p)y H

Cyclic conjugation
Lone pair involved in Aromatically

Having = 6mre™ Aromatic

17.
(o] [¢]
Alcl,
lewis acid O 4lcl;
base reaction
Ly
GI

O 4lcl;

Electrophile

i 0 oH

OH ®
CH, : CH,
O AlCl,

Electrophile
— OH is +M group and Substitution
more activating & o/p
directing electrophile
attack at para because
hinderance is less

OH

O
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22.
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OH oH

NH, . NH -C-CH,
\ Pyridene I

o]
v

CH,-C-0-C-CH,
1] I
0 0

SN, TH reaction

NH, > OH is the order of nucleophilicity

Basic character « +M « +H o« +]

In case of polar protic solvent two factor decide the basic character according to +I
effect of —CH;

32 > 2% > 1° Amine

& According to H —bonding the basic character is 1° > 2 > 3°

& the resultant basic character is determined by taking the above two factors into
account.

So order will be 2° > 1° > 3°

In aromatic & Aliphatic: Aliphatic Amine are more basic than aromatic because
the lone pair of N is involved in delocalization.

So basic character is in the order 2 > 1° > 3° > Aromatic Amine

So (iii) > (i) > (iv) > (ii)

Normal clean rain has a pH value of around 5.6, which is slightly acidic.

Threonine (Thr)
Phenyalanine (Phe)

OH
Valine (Val) OH COOH ICI)
NH35 C—OH
o NH-, NH,

Methemoglobinemia disease occur due to NO3;, when it’s concentration is higher

than 50 ppm in water.
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Stable due to
resonance

OH el 2 '
CH,-C-H — 5 CH,-C-H&CH,=C-H
I acid base % 1l |
0 reaction & 0-
a-Hydrogen \
l Ph-C-H

Il
L’() (No-a. Hydrogen)

Ph-CH-CH,-C-H
| I
0
Cross aldol

reaction

24.
rH‘\ CH
N"/ ‘
C-CH,
I
0
Ketones with a methyl group gives positive iodoform test as well as 2,4
DNP: Test which is an identification for carbonyl groups. Azo dye: For Azo dye H
should be present with —N, or there should be a primary and secondary amines
25.
ﬁ NH»
e
hoffmmm bromamide
CH»-CHy CH,—CH3
@[C—NH 0B1 @\_C—Nlﬁ
acld base
Et

Br- Br

NH; + CO5
- Br
Il
(o]
Et
Slow step ;
|l H20 @N—czo 4[0“' et gt
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