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A. (A-QRS, (B}-PR, (C)-QR, (D)-R (A)-R, (B)-S, (C) - P, (D)-Q

PHYSICS

2, A 22 B 23. B 2. B 25, C 26. C 27. A
28. D 29.A,CD 30. AD 31. BC 32 ABCD 33. D. 34 A
3 C 3% B 3 C 38 C
39. (A)> PR3} (B)>Q,S; (C)—> QR; (D) (RS)
40. (A)->QS; (B)>P; (C)> QR,S; (D) (R)

CHEMISTRY

41, Cc 42. B 43, A 14 D 45, Cc 46. B 47. B
48. B 49. B,C,D 50. | B 51 AC 52 c,D 53 D 54. A
55. D 56. B 57. A 58. B

59, A->Q; B->R; CoPS; D>Q

60. A->PQ;B->PRS;C>PQ;D>PQ
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SOLUTIONS

MATHEMATICS

1. f0)-f(2)<0 3 C
(K2 + 5)(K2 + 2k - 3) 5. f'()=- 7 -3+cosx< S
(o2 0= - osx<0 Y

(k+3)k-1)<0 v o hence f (x) is always decreasing, Alsc aC'
~3<k<1 ) X oo f(X) > - ‘

y | and as X > -, f(X) >+ "
vyI \ / hence one positive and one negative root
X Graph is as shown :

/9]X3\ oA X

i y R
if one root is x = 2 o S
then f(2)=0 \ : }

k2+2k-3=0 (O\l)
= k=1 or k=-3 ‘ oo X
if k=1 v \ —® .
22 -x-6=0 = /-
2 -4x+3x-6=0
=  2X(x=-2)+3(x-2)=0
= x=2 or x=-3/2 6. We can rewrite (1) as ,
other roots does not lie in (0 1) ax—a(b+c)x+abc+x—d=0 .
lly ~whenk=-3 or  ax-b)(x=c)¥x~d=0
roots are 2, - 7 | Let  f(x)=a(x—b) (x—c) +x—d.
=  k=-3is also not possible As a>0,y = f(x) represents a parabola
2. Ifx=rcos® and y=rsin thenE =x2 + y2 which open upwards
= r2, Hence we have to minimise r2. Now in .
the given equation substituting x = r cos 0 and S I
y=rsin0, , ) N ~
we get r2 = 4 cosec 40 ) / o
= 1} =4 Ans.] R ' LI i
min . e . : ] H
3. forks-1, D=2andfork>0, | \J/
D=8k+6>0V k=0
.= roots are real and distinct.] Also, f(b)=b-d<0
4.  Given f'(x)+f(x)<1 fley=c-d<Q,and f(d) = a<d b)
multiplying by e (d-c)>0

Thus, f(x) =0 has a root between ~ oo and b .

f'(x)ex+f(x)ex<er
and a root between ¢ and d.

Ed;(ex -f(x)) <e

integrating between 0 and 1 7. o = sin- {cot(e+%+—2-ﬂ where sin?0 = 2- gn

1d 1 4
I‘&;(ex f(X))dX < ferax . [cotocot(n/4+n/6)~1
0 0 =S| cot6 + cot(n/4 +x/6)
e"f(x)’1 <e® 1 : 2 2+43

0= 10 , Now, cot9=,/-———-—-1 =,{—t—-=-*2+ J3 and
e f(1)—ed-f(0)<e—1 2-43 2-43 " °

e—1
f()s—
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12.

T _1
_B3-1_

co = =
2’8 1+cot—76t— V341

V3 -1
..(.___.5__)_ =2...\/§_
So a=sin"0=0.

8.  The equation

1=sinx+..+(=1)"sin"x+... _ 1-cos2x
T+einx+..+sin"x+... 1+c082x"

1 1-sinx _ 2sinx
1+sinx 1 2c082 x

as-1<sinx<1

=1-sinx= —
1-sin“x
D(1=sinx)?=sin’x =>1-2sinx=0"
= 8in x = 1/2 = sin (n/6) :
=X = nr+ (-1)" n/6.

3 ‘
and f“ (x) = . Now

2-x
9. f'(x)= -“;5* o

interpret.
10. Graphofy= f(x) = (A and (C)

R

©-DT

'

- 5
1. (sin?x + c08%)° -3 sin? x cos?x (sinx + cos’) > =

- 16.

5
=1 -3sin’x cos?x > r

5
= 1——8- > 3 sin? x cos2x

3 )
= 3 > 3 sin?x cos2x

= 1-2sin2x>0 = cos4x>0."

4x e (2"“-5 2nm + ) using graph

@MOTiONImE; |
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sin? x(1+ sinx) 13.

o 14.
> ] ’ 15.
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Abscligsa corresponding to the vertex is given
by

1 .
X= pregy > 1.is the vertex

vertex

O 1 x=cosec o
the graph of f(x) = (sin a)x? - 2x + b-as shown

Vx<1

. minimum of f(x) = (sin o)x? = 2x + b — 2 must

be greater than zero where minimumis atx=1

ie.sino—2+b—-220; b=4-sina,ac(0,n)
b>4assina>0in (0, xn)

Hence (C) and (D) are correct

Given cuBi,c
f(x) = (x = 1) (x — cos 0) (x — sin 0)
..roots are 1, sin 6 and cos 9

S X3 +x3+x3 =1 +8in?0 + cos?6 = 2 Ans.

nowif 1=sin® = »6;12[-
if;';“;COSG i = 0=02r
.. andifsin@=cos® = = ‘tano=1
%.5n
°= 273

~.number of values of @in [0, 2r]is Ans.5Ans.

again maximum possible difference between
the two roots is 2

1-sin@ or 1-cosH
LS
when 0=3xn/2

when 6=x

y = e passes through (1, 1)
1=e2*? = a+b=0

dy
also: ‘dx - -2

e . 2px=_2 = ea+b. 2p(1) =2
b=-tanda=1

=
= (a’ b)=(1v—1)
= a?+b?2=2 Ans.



= f,(cosec0) = = (sin 0)2

(cosec 9)*

(A) kz T (cosec 0) + 2 fa (sec 0)
=1 k=1

17 = (sin? @ +sin%0 + ..... o) +(c0s20 +C0S*D + .....o0)

sin?0 cos?0

S = ——+ 5
1-sin“® 1-cos“0
= Possible values are 2, 3, 4

sgn
xn

=tan20 +cot20>2

X
. For h(x) to be even h(x) = h(—x)

Ci:(x-8)°+(y+1?=(¥3) |C,&C,
henceC2:(x—6)2+(y—11)2 =(3J§)2 areseparated  h(x)=

2= 2.:". 2... Y \éz‘ o - X 1
AB? = £2= 02— (1, + ) '169 (443)2 = 121 B) HEX) = ) = sgne) o =-sgn

o e fX ) —f(x) _ L a1
18. again f(x)= Lim = (=1 ) sgn‘x_),(n
= nis odd. -Ans.n=1,3
f(x + h) ] - -
f(x) ~2 4 1 I
( )[ f(x) now, fy(x) =3 andf,(x)= —7
= , X X
h
‘ _1_ 1<x<1
f f(1+h)‘1 FOE(x) 28 | ¥ 2
_ x)ij X _ k. (X)= (x) (C) g={— 1<x<42
X h>0 _'1 X X x2
X % J2<x<2
(as f(1) = (1) but (1) =0 = f(1)=1) L
f_2
f(x) x 3
(X)) =2 tnx+C e
x=1,f1)=1=C=0 Y=t
f(x) = x2 B
L ‘ : i ; »X
al= J f(x)defrf{)' _j; x2d(¢n X)_v 5 = YR
e 2 e?_e2 2 " 2 24
= dex:—— o= Ans. g(x)dx | —dx+ }—dx+ J—dx
tle 2 1re 2 o 1/"; 1/";)(3 v !Xz ,/'!2
X" +y" o -1 V2 Ans. 2.3(35-1141=2
19, X0 = T (1) =3 ‘Ans. 2,3(35-1.141=2)
Putx=y=1ineq. (1) = (1) = 1 (D) g(x) is not differentiable at x = 1, /2, =2
1

puty=1ineq. (1) =f (x) = X
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20.

function not deﬁvable at x=-2,

(€)

(A) 2logx-3logy=1
2logx+3logy=7

4logx=8 = log x = 2,

logy =1 o -
s logx+logy=3= log(xy)=3
Ans. =(R) '

AY

(B) —t—t
-3 -2 -101 ¢
y=f(x) _
2 -B5<x<-2
f(x) = qIx| 1<|x]<2
x2  —1<x<1
-1,1,2 = 4

Ans. = (S)

22x® —6x¥+9x-5
= I dx (putx—-1=t
0

x> -2x+5

ax x-0t==1andx—2,t-1).

4 and 4>V

4 4 40"

> [4X2 . 4(X—1)? ]1/2

= ox* | p(x-1?

- 2x2+(x-1)2

4x2 " 4(x-1)2 > 2x2+(x—1)2+1

now z=x2+(x—1)2+1

dz :
= =2x+ 2(x~1)=0 for maximum

dx
L 1
or minimum = X= >
o 1.1...3
—+—+1=
hence z 4 2 2

4% 4 4-9* has the minimum value = 232

hence (x) > log,(2)¥2 = g

3 >
>- = rangeis |[5'® =
J‘2(1+t)3 ~6(1+1° +9(1+8 -5 1J-2t3 +3t y=3 geis |
3 t2+4 4 t2+4 3
=~ 1=0 Ans.=> (P) : a=3z A =(Q
(D)  Consider 4 L4
AM > GM for two positive numbers
PHYSICS
21. A . 24, B
A !
out= (om— 1) t_(zn‘1)§ Resistent of cylinder R = [19% _ 2V
pt=(2n- )2, ____2“:__. - g0 @ 3ag
t=120nm, 360 nm,........ | _E
. R
22. B
i o )
Maximum tension in string = T = mg + ma?A Electric f fel g=d_1_ Evx E(J_ 1 _3E 3E
on \2 13 c ac Rao-ol 2J—
w(3mg) =mg + m( /2) K =E | 330'0
25. Cc
2. B Net flux is zero,soq + AR /2 =0
As initially string is vertical, angular amplitude will ’
be 6 and _ 26.
g.=9gcosb 27, A

@
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Vmax = 4 20er/(1-c0S6) = ,[2gicos 6(1-cos6)
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Velocity of vertical rod with respect to horizontal rod

is



Vrel = Vi - (—2Vj)

N vi+ 2vj i+ 2} 32, AB,C.D
Ve == - 3. D
M@ VB 3. A
. . R 35. C
o unit vector along friction force = - v T? « R?
28. D T2=kR?;T2=kR3; T2= kR®
R= Re +Ry,
29.
, 723 T23 4 3
— m
= T°=k K173 + K13 x'z':'
rs 7213 7213 3/2
2
£ __GMM, _GMM 2RE, M
e =— = - =
2R, 2R M, Z(Re +Rm)
2
OnP,=2T=T =T=0
30. AD - _am R E
3. B,c; A | M {Re +Rp ) ¢
F =qE = qui
V(t)=voj+3'-5£ti 3. B
m 37. C :
y(t) = vt 38. C e g %
x(t) = %ﬁtz | (Q-q)3d _ qd 3Q s
m EoA aoA = q B T
1qE
When x = x, = ESFn—O_tZ
Q—q
¢ = 2o q +Q 0
Vo -q
50 |V =42V,
- s . St Sz
[VI=Vqi+Vgj
a= 4(a ) +(@,)?
9B\ (av) . o Sol. (A)-PR; (B)>Q,S; (C) > QR; (D)~ (PS)
= “m = m +(ay) In case of sine wave, node forms at x=0
1vi 1vE 40.
- Sl oY@y Sol. (A)>Q,S; (B)->P; (C)> Q,R,S; (D) - (R)
4x5 8xp ,
2
= Vo [V 2
a, = =1V
= 1 2\/-2—X0 R
R - 4‘J§Xo
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CHEMISTRY

41. C

42, B
Internal energy of (A + B) = Internal energy of the
mixture.

nCT, +nCT,=(n,+ nB) C,T

v mlx

Tmix =

Ny +ng
43. A
o)
Acedic order | >-CH,~OH>-C=CH
~C-OH o
4. D
4. C

m moles of NaOH =V x

m moles of Ba(OH), = V Y

m. moles of HC/ = 100 x 0.1 = 10 (

HCI neutralize NaOH completely

m moles of HC/ remaining after the Reaction with

NaOH

=10 -V,x = M.eq. of Ba(OH),

10 - Vx 2V,y .

10= Vx+2V2y

Vi 1 X_4

V, 4 y

Vix '

vy o 7 Vix=Vy -
g 10

10=3V,y = . V2<=?

meq. acid neutralize by Ba(OH), = 2V,y

fractio "—%9—-2-067
raction 3x10 -3 -0

46. B

_04/CC4_,50H.CHO

H,0/Zn

CH,—CH=CH -CH,
lCaOCIz

(HCOO),Ca + CHCls
| Heat

0o

|
‘H-C-H -

47.

MgCl
s (F g,
: (u) H;O*

48.

49,
§0.

52.
53.

. Br
(Yo (Y

(A)

HCI

B | Cl
: : Proxide d
—
MgBr
_Mgether, d 0o, |
(||) HiO*

D)

©

(F)

- ®

(E)
B
20x0.05x5
25

= meq. of FeSO, . 7TH,0
wt. of FeSO,. 7H,0 = 80 x 278 x 10~°

Meq. of KMnO, = %1000

' -3
% of FeSO, = 9—0—"—2—73—82—’iﬂ—x100 = 69.5%
B,C,D '

B .

Catalyst decreases the activation energy of both by

backward and forward reaction

. concentration of reactant and product remain
unchanged by using catalyst

AC '

c.D

o

A
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55.

D
Rate of formation of

CH, = K,[CH,CHOJ +K;[CH, CO]

Rate of consumption of

GH, = K,[CH ;CHO J[CH, ]+ 2k 4, [CH, 2
“ K,[CH4CHO] + K, [CH; COJ

= K,[CH,CHOJICH, ] + 2K [CH, 2 ()

Similarly,

' K,[CH,CHOJ[CH,] = K4[CH, CO] (i)

From (i) and (ii)

Ky

1/2
CH,CHOJ"?
) onono

[éH31=(

&

MOTION mx
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56.
57.
58.

. d[%el — K,[CH;CHOJICH, ]

12
- KZ[CHSCHOJ(E%) [CH,CHOJ"'2 = KICH,CHOJ*/?
B
A
B
VIBBG G GY Y OR
Strong

59.
60.

field ligand —————— 5 weak field ligand

As the no. of the Cl increases in coordination sphere
ligand field decreases

A = CrH,0),] Cl, = Violet
B = [Cr(H,0),CIICl,.H,0 = light green
C =[Cr(H,0),CLICI.2H,0 = dark green

(A) > Q, (B)>R, (C)(PS), (D) > (Q)
A->PQ;B->PRS;C->PQ;D->PQ
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