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SOLUTIONS

', MATHEMATICS

: cel \.1
1. Let A=(tt3); mg,=t mABw-.,¥

equation of AB, 'y — t2 = - (x - 12)
put x=0

h=t2+1 (as x— 0 thent— 0) |

" now Lim(h) = Lim(l+t2) =1 Ans.

2. I = I (sm(l 00x + x) (sin x)99 dx
I((sm(l 00x)cosx +cos 100x -sinx) (sm x)° )

= Ism(l 00x)cosx - (sin x)99 dx
M—__V_—._J g.ﬂ._—J

+ Icos(lOOx)-(sinX)modx .

_ sin(100x)(sin x)100 100

100 Icos(l 00x)(sin x)'% dx

+ J‘cos(l OOX)(sm x)1°° dx

_ sin(100x)(sin x)'?°
100

no(k
3. f(x, n)=Zlogx(;)
. k=1

‘ | 10!
given: f(x, 10) =f (x, 11) = logx(;ﬁj
4y .

+C

'y 1o 1t
= logx(—l—}—)z—l—o—-T = x=11 Ans.

X11 X10

Imn
m=3n=1=> o -

4, |=e- e
. f' _ba"-ab” o
5. f(0")=f(0)= (b_a) = O,
im 22 3x3 4x4 (n-H(n-1) nxn’
6. A 3x1 4x2 5x3 nn-2) . (n+hn-1)
= lim2L =2.
: noen+l T
' X-1 e
7. f(x) + f = = {n || _ M
' X -1
Replace x by —X—— in (1)
x—1 1 X —1 o
f( ~ )+f(1_x)=fn . (2
;
Replace x by —— - in(1) .

10.

11.

12.

13,

; 1
1-x + f(x) = 4n

T .(3)
(1) +(2) - (3) gives
f(x) = ¢n -1 - f(2009) = in——< zggg

Each of the factors in the numerator is of the
formn® +n-x. _
We expect it to become zero when x —» 350
ath=7, ‘
Hence the limit is zero.

X2 —2x - 9| < 6

-6<x2-2x—-9<686

4<(x-1)2<16

> =4<x-1<-2 or 2<x—1<4
= =3<x<-1 or 3<x<5
Now 0<|x2—-2x-9| <6

> 0<6-|2-2x-9<6

= —o0<logy6—|x2-2x-9|) <1

Differentiate both sides

fx)+g () f'(x)=f(x)+xf'(x)
eitherf' (x) =0 = f (x) = constant
or g(X=x1]
f(1)=1=f(1") but f(1)=2;

. f(-1")=3=1(-17)

f(2) =4, f(2)=2; f(2) =4]
P1)=1-a,+a,—a;"
=1+ (a, +a,+a;)—2(a, +a,)
= P(—1) is odd.

LetP()=0 =  x(@,+a,+a;xX)=-1
= x divides -1 = x=1or-1
P(1)=o0odd P(-1)=o0dd
= No integral solution.
(-1 x=-1
0 , —-1<x<+1
X 1<x<2
f(x) = {4x , 2<x<5/2
5x , 5/2<x<3
27, x=3

13
fx)=13 = 5x=13 = X=_§

Other formula cannot make f(x) equal to 13
a 13

Ez_é— a+b=18

@Moﬁon i

{Where Faith Gounts the Success)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 93141-87482, 0744-2209671
www. motioniitjce.com , email-hr.motioniitjeet@gmail.com




~ 5
14. . The points of}discontinuity arex=-1,12,7.3

2 b}
. T =
15, Asx— —2-,23inxf->2
o . _ T
- f(2 sinx) = 2 sin x in the nghd of x = 2
, lim ) lim _ .
o _Hgf(z sin x) = x>2 2sinx =2
e | fz(iXJ = f(x)
W2
- Differentiate both sides w.r.t. x
1), 1
o g ) =0
_.X_f(i J
V2 (V27 ) _ xf(x)
f,[ iz x) (X)) =Ty = constant
f(X)
T T
2 cx?
on [fx)] = % +k fX)=A.e?2
f0)=1,f(1)=2 =  fx)=2°
flox) + f(B X) = 2 + B0 2¢ = f(x),
o )
X
2X2 —-Xz 1"'5’(—2— ,
17. lim - = iim = =1,
X~»0 A X >0 AN
2 +2 142" 2

2
X
(x——2— — =0 as X —> )

18, [2%"m2*dx=2m2 f[2x.2* ox

Put x°=t

2t
2m2 t¢

C=2%4c=2" +¢
- '(R_); € - (P);(D) -

=22 [2 dt=26n2.

19. (A)=(S); (B)

N

(Q) Ans.

a 10 a+10

Min. value Sdcurs at x=10
f(0) =110 —a| + |10 —a - 10|
=10-a+a=10

(A)

X.4sin*x 5 (8inx - tan x)?
B) Lim—X x°
x>0 tan5x+asin8x
x® x°
_ 4 -0 _4
1+0
Lifm n®"xsin?(n!) va
(C) o= 4 1 o
n :
=770 @-1<0)

One intersection point. Bytrial x=a

20. (A)-S;(B)-R;(C)-P;(D)-Q Ans.
A) @ = = f(x = Jf%)

) =xPfx) =  f(x) =%

f'(x) = 2x = (5) =10 Ans.
(B) (* + 4 + 6px% + 4gx + 1) = (x + @) (X + 3 + 9x + 3)
comparing coefficients ‘
=1,6p=12 = p=2

49 =12 = qgq=3and r=3
hencep+q+r=8 Ans.
C) X +X%==p;, XX, =q
Given 2x,X, — X, =X, + 4
2X Xy = (Xy +X,) =4
2q+p=4 Ans.
) DH(cosrx)” ¢
I
n .
lety = | [(cosm)"" = pny = Z( En(cosrx))
r=2 r=2
ddy _ —Z tan(rx) -Dy=y Ztan(rx)
y dX i’ t=|2 .

N D H(cos )V’ = +than rx)

r=2

y )I(u_')rg) ; tan(rx)

- L= _1[2+3+4+.. +n]
2X 2 :
1{n(n+1) 1]=n2+n—2
2 2 4
n?+n-2

=10 :>n?'+n—42=o

=>N+7)(n«B)=0 = n=6Ans.
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PHYSICS

21.

22,

23.

24,

25.
26.

27.

B]

[A] kinetic energy

1] 1, 1@( dy)z
[2mvp]-§mvp=§” ~Vax

(o /2e4)Adx

Cw2
T= 2(—9-— xdexsine = ik xdxsing
280

o= —(23(’% ej(for small angle)

m80
2me
T=2 2
n 30
[A]

The man must swim along the direction of shortest
distance.

dx
Al V=
. =9_LI
\Y
o T0+15T°
L
;!
2 1
t=—=L |—
S VTou
[A]
[B]

Mirror in convex in nature and produces diminished
image at closer distance but due to' small size, it
appears distant.

[B] The magnitude of relative velocity between two
particles, with their velocity vector at angle 6 is

)
- in[ 2
|AV|= V2 + V2 —2v.vcosO = 2vsm(2)

Here, 6 varies between 0 and 2n. Therefore,

- >
average value of |z will be :

2 ) 2r 6
J'z_v sin(—)
- 2

dAavp>=2—  -Zysv
2n n

[B]
Let m be the mass of each ball. Let n ball hang
vértically.

p=sin"(1/3)

Then (nm) g —T =nma =nm -g— (1)

The number of balls lying on the incline is(16 — n)

. T-(16-n) mg sine=(16—n)m—g— 2)
From (1) and (2) we get

. _1_ mg mng
nmg - (16 — 1) mg x 3 =(16-n) 2 + 2
1 16-n n
—(16—n)§— 2 +2
3 3 2 2 2
[A,B,D]

The system consists of a convex mirror M, and a
concave mirror M,. The object is a small circle of
radius 'a’ drawn on M, as shown in figure

6) *
M1 ‘ M2

The position of image formed by first reflection at
M, is given by

@
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30.

31.

1 1.2
—_—— =
Vi 2r or
1.2 1_3 2r
vy 2t 2r SRy

2r
A real image is formed at a distance 3 from M,

with manification
vz, 1

My =— =
"V T3 2 3

a
. radius of the firstimage r, is 3

The se

[AD] '

Along x-axis Q is in stable equilibrium position at
origin. Along y-axis, Q is in unstable equilibrium
position at origin.

[A,B,D] ‘
Electrostatics force on A is zero, while on B is
IFgl = lag| E=(1) (10) = 10N

(along negative x-direction)

Just before collision,

Vg =4/2258 =V2x10x 18 =6m/s

Now, from conservation of linear momentum, ve-
locity of combined mass will be,
(m+mv=my, . or

v=3m/s ,
At equilibrium position, net force on the system is
zero. Let x, be the compression in the spring in
equmbrlum then '

N Kx, = electrostatic force
or 18x,= 10

' 5
or . X, = 9 m
or-equilibrium position will beat x = — —g—m.
Angdlaf frequency of SHM will be :

f J =3rad/s
mA +mB

Atx = —m speed is 3 m/s. Therefore, from

9
v=0vVA2-x?
we have 3=3JA2-x?
or __ A=
25 106
2 2=+ 22 = —
R=1exizts 81 81
106
A=2"2
9

32.

[A]

2
h 3, _— .
E = (E;] only when other propeties like densit

of medium, speed of wave etc. remains the same

1 w2 2) :
I=—
( S Pvw’a

In incident and reflected waves médium is same
Therefore, other properties are same. Hence,

(2

33,34,35 [A,B,D]

1.\ ¢’ n S4fio+kt)

w
Ole—<->0

«—p—>

' d
(@sp-sp=
dy ..
Ax = (n, + kt) BX Zdsing=0
For central maxima.
Dsin¢ :
L y=s n—+kt y-coordinats of central maximum
dy _ -kDsin¢
() "dt ™ (ng +Kt)?
(c) For central maxima to be formed at O

= velocity of central maximurr

[n .
n (F-1)b= dsind Here n'=n, +kt, n

= refractive index of plate

dsing
n=n,+kt+ b
36,37,38 [C,.D,A]

Sol_.

- Let ¢ be the natural length of the spring.

__________ /.. Equilibrium
position

s
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. 492
KL-0=mg+ 777 e (1)

1mv2+%k(x+|,-z)2+——9f‘i——-mg(x+|_)’ \\Zl\

2 4z ey (L+X)2
) = constant

differentiating with respect to t, % (C) When the divergent beam of light passes

d2x _( k o %0 ]x - K L ;hgci)\tljgrt; :ngglszz rzlab, the emergent beam must be
dt? m 2rel3) . 9’ m 21teoL3’ '
A=Y" andy=L+Asinat —V/
39. (A)-»>PQR,(B)>S,(C)>S, (D)>PAQ : : o\'\
1 1 1 :
- (A) 111 1=1+_ Y

(©

u = positive, f = negative,
flu=Ifl,v=c
(a) if u = f, the emergent beam is a parallel beam.

(a)

(b)-
(b) If [u} > |f], v = negative, the emergent beam is a ’ (a) Ifp, <, f' = negative
divergent beam. - The converging lens acts as a diverging lens the
(c) If ju] < [fl, v = positive, the emergent beam is a emergent beam is a divergent beam.
convergent beam. The diverging lens acts as a converging lens, the
(B) If the divergent beam of light passes through a emergent beam is a covergent beam.
diverging lens, the emergent beam must be a _
divergent beam. ' 4. (A)>PQR(B)> PQR,(C)—P, (D) S
| ' CHEMISTRY |
41. [A] ' 44, [A] o
S - 1¢?, 2¢%, 2p°, 3s?, 3p* CH,=CH- C=C-CH,-CH= CH
S* —1s?, 282, 2p5, 3s?, 3p°, 3d"
n+/+m= 3+3+3+3+3+0+2+2-—19Ans Et
: |
42, [B] . CH;=CH-C =C-C-~CH=CH,
Sol. xc,+y2H, > CH, 1 2 3 4 |56 7
CH,

AHfoHy = X.AHocC(s) + y/2 AHEHZ - AHOC CxHy '

=—bx—cy/2 +a=—(bx+cy/2 -a) Me—ClH
43, [D] ‘ CH-Me
Basicity order is N sp® > N sp? > N sp? (Delocalised |
lone pair) o Me
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o Cp MG, +n,Cp+n5C, ) ,
45. Al & =T =143 50. [D]

: €y n@C, +nyC, +n3C, N
a6 O] - ’ o o
: OCH; ., '
(<]
<> '
N02 NOZ
i I
S]
47.  [A] T .
48. [C] = NO, NO,
The heat absorbed in process AC _
(@) AQ==AW =nRT,InP/3P,=~RT,In 3 . 51, [B,C]
(b) the work done in path CA LigL ~ VapL
3P, , N : :
=-nRT,In P - RT,In3 : work done = — PAV =-An RT =—5 x R x(273+ 273)
v : , =—-5R x 546
(c)forAtoB = - _ - =—-5x0.0821 x 546
Pov4 2P0v2 v 1 _ , =—224 litatm
T, To/2 Fv, 4 work done by the system = —224 lit atm
Hence volume decreases. L Enthalpy change
(d) for BC ' = no of moles x Latent heat of vapourisation
v, 4 ‘ ' =5 x 273 lit atm = 1365 lit atm
W:g o : | , _ AHvap 1365
" Hence volume increases. _ - Entropy change = —= =7 & = 2.Slitatm/k
49. [AB] . ' AU = AQ + Aw = (1365 —224) lit atm = 1141 lit atm
- C-C-C- ¢ Mmonochlorination 52. [A,B,C,D]
c | . (A) Atconst P, 7,°T,=T, 07 =T=3,

(B) - = BC is an isochoric process.

H

ci-C- (‘: C-C (2 isomer)
I AU=AQ=AQ=nC, (T ~-Ty)
c

b =nx-2-R(3To—To)=3nRTo

| / %
h i —C~C - (1isomer)
C-C-G- G monochiorination £ ———"" ¢ Cli G (tisom

Vo Bv
o c (C) AS=nRIn 7~ =nRin 2= =nRIn3
C : \ H 1 2v
' | (D) total work done = - ve
c-C-C-C ‘
Ll @eomen 83 ¢ 54 ¢ 8 D
CoC_CoCoCl - Sol. - meq of H,SO, used for organic compound
ST =50%x005%x2-25x01=5-25=25
» . C (1isomer) . ’ m. moles of NH, = 2.5
Total 6 isomer moles of N =2.5 x 102
Xx=6 Optically active isomer =4 ‘ wtof N =25 % 10- x 14
7224 ‘ o S . 2.5x107° x14
: =—"—x100 = 0
u=2 | g : e % of N 0303 11.55 %
(A) y=z , - % ofO=100-(69.4 +5.8 + 11. 65) = 13.25
(B) 2(x-y)=z = 2(6-4)=4=z Emprical formula
(C)2x=3y+4= 12£3%x4+2
(D)4x=3(y+2z)-u - 894 _578 . . 58_ 58 .
=3(4+4)-2=10=4x 12 0.825 1 0.825

25
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Sol.

59,

MOTION e

13.25

11.55 -
———=0.825 =1
16 0

199 0825 =1
14 2 =
C,H,NO

OH

BC & DA are isochoric process
w,=wW,=0

CD is an isothermal process-

AQ=—AW =nRT In p/p,

Rx600InP, /P,

P, =4 x 105 N/m?
5

2x10°
5

2x10°

Hence AQ=300RIn =300RIn2

W, =—nR x 300 In

Rx300In2 =150 R In 2

N =

4x10°
2x10°%

—-1—R’<600In

cD = 2
=~300RIn2
Net wark done = —ve

W

(A) > PR; (B’) -»>Q,R; (C) > QR; (D)= Q,S

{Whers Faith Counts the Success)

60.
[Al

(©)

=0

t=t

t=w

att=t

O

at
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(A)>Q;(B)> T, (C) > Q; (D) >R
2N,0,(s) == 4NO,, + 0,(g)
a-x 2x x/2

_ 5 5
att=t §X°CV1—V0, Ea‘wa-Vo

2 © t
a Ocvw—vo.
a-x V,-—Vv
Ao _ Vo=V
At Vw—Vt
_ Ao _ Vo
If V,=0 = A Vo, -V
C12HZZ()11 + HZO .—)‘ C6H12()6 + C6H1206
glucose fractose
t=0 a , 0 0
t=t a-x _ X X
f=o 0 ) a a
attimet=t .
n=xXp-xq = r=x(p-q)
attimet=o
r.=a(P-q)
roo—rt=(a—x)(p—q)
a 1, -
a-x fr,-r
Ao To
CH,COOCH, + H,0 - CH,COOH + C,H,OH
a 0 o
a-x X X
0 '. a a
X o V=V,
acy, -V,
a-XxV =V, _
a _V,—Vg

a-x Vv, -V,
If initially volume of NaOH =0

V,=0

Ao __ Vo

t Voo—vt .
2H,0, - 2H0 + O,
a—X X x/2
t=0, axy,
t=t a-xoy,

a2 _Yo

a-x v

o



