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SOLUTIONS _

1. f(2) = f((3)"") = many-to one functlon and

f(x) # V3 v x € R = into function.
2. The period of f(x) is 7

F 5> =13 | +(0)—cos a

X) ;
= The period of f(g) :
5 Tt f‘,,,;“"““ RO R T s 1 T il R
The period of g(x)is 11 . .- . .. .. «, ;J‘ taﬁ'"l?(hx)
S R T St et L 5 b = .——* P ¥ § dX
X 11 . .1
i —lijg — = \ sin™ (nx
= The period of 9(5) is 7z =55 n_l-Zi (nx)

Hence; T, = pariod of f(X),¢

and T, =
. Period of F(x) = LCM {T Tz}

period of g(x) f

= LOM{385, 231} = 7'x 11 x 3 x 5 = 11551_‘

3. f(~1) 0; 9(—-1) 0f (—1) g’ (—1)
=az=1 ib=-1; o=,
" "hence (a+b+cz)——1 Ans.
s F' @)= 6cos (0+0)=0. .

b

:>f‘f§ 9 0 ora+6s= /2, 6-(::/2) o

s ml.f%e €. (O 5—0&) thenF =0

= _Fi I8 mcreg‘smg

i kit Vg et ard s et ST L e L

L

L ﬂ) "
_If6e > > thenF' (6) <0

= F is decreasing

Hence F (0) is maximum when 0 = %—a

/\ “

b (1:/2) a /2

F(0) = Ix cos(x +a)dx = x s1n(x + oc)] o
0 -

- jsin('x +a)dx
o .
=6 sin(0 + o) + 'cos(6+oc){g
=0 sin(0 + o) + cos(e + Q) —Cos

n
ut 6= ——a
P 2

oimllarly,

n+l
‘ ,‘ljk’_‘.,;_]‘t
L= len C —len dt (co % 0);
PR
<Jn—3°°, noo g Sin t
" tan't
[ oot
| n

4 %applyin_g Leibnitz rule

v n+]l( 1 )
g (e

2 1
Li n+l - rs_21 _
L= nﬁg 1 4 v 2 Ans
| n?
s(axm (b<l)—%_;»r?%:(é.b),—(é.i)(b.i)

@x).Bx)-G.B)-G. DG
. (@xk).(OxK)=3a.b-(a.k)(b.k)

Let | d=a,i+a,) +ak b=b+byj+bsk

= @.D)=a,@.]) =2, (@E.K) =a,
1 B.h=b, (. =b, (b.k)=bs
-:>(a><|‘) (bx1)+(a><j) (by3)+(axk) (b . k)
© =33.b —(aby +a,b, + azb,)

»:;'33.5—’.'3.5 =23.b

Q

~ o = cos o which is the maximum value.]




7. consider g(x) = (f(x) + f'(x))e~*
From the given information; g(a) = g(b).
By Rolle's Theorem, there exists ¢ (a, b)
such that g'(c) = 0.
Here g'(x) = (f"(x) - f(x))e—x
g'(c) =0 = f(c) = f(c)
1

8. Letl= j f(x) x2002qx

0
Using Cauchy inequality,
2 2 004 =
< f (F())%lx . j X004 g = ——
1

< /2005

= |

To show that this maximum value is achieved, .

take f(x) = ¢ x2002 with ¢ = /4005 .
9. Let f(x) =(x—a) (x—~b) (x-c)
' 9(x) = k(x —a?) (x — b?) (x - c?)

Since abc = ~f(0) = — 1, k = ka?h?c? = ~g(0) = 1
g0x?) = (x2 — a?) (x? ~ b?) (x2 - ¢?)
= ~f(x) f(~x).

put x = 3, g(9) = —f(3) - f(-3) = 899
‘putx =1, g(1) = ~f(1) f(-1) =—f(1)-(-1)=f(1)

- il
o] ool
Bl wefibE]
- B3

(x+1)"x"™ (" —x)
(X + 1)2n+2 :

OIN .

I\l
©|

1. fx)=

sign of '(x) OiL —+ :11 =
f(x) has a local maximum at x = n.
n
lim ————
XI—>oo (X + 1)n+1
f(x) < f(n) since f(n) is the global 'maximum.

=0

‘ (x) = 1, x is rational
2. 10, x is irrational

1, x + k is rational

f(x+k)={ ’

0, x + k is irrational

where k'is any rational number .

1, x is rational
0, x is irrational

- f(X+k) =={

= f(x + k) = f(x) ,
= f(x) is periodic function, but its
fundamental period cannot be determined

10 = X—-[x], 2n<x<2n+1
1/2, 2n+1<x<2n+2

Draw the graph from which it can be
verified that period is 2. L

o]
0 =07 ) = ot ) |
e R e o S
Hence, the period is .

X
f(x) = ax +a —[ax+a] + tan (_Z—J" a
_ X
= {ax + a} + tan(z)—a

o S S X\
{ax+a} is periodic with period 1/a,tan (‘5‘)
is periodic with period 2. »

Now, the LCM of 1/a and 2 exists.
Hence, f(x) is periodic.

13-15. y = ax — bx3.

dy _ 22 =2
ax a- 3§x 0 = X )
3b
Ay

T X

the possible graph of f(x) is

e

5%( —bé—g) 1= 4=

Now 4a3=27(a+1)

- 4a3-27a-27=0
(a-3)(4a2+12a+9)=0

Sinceb>0

f(i)=—1 :>a—i>'=f1 |




16-18.

Since a>0, a=3, b=4.
f(x) = ax — bx3 = 3x — 4x3.

f)+p=0 =... 4x3 3x p
put x=cos0.
cos 30 = p.
1
9= — cos-'
0 3 cos™' p.
1 -
X = cos § = cos (5005 1P).
(4 = 960) = —~
’ x-1
X
R0 = o(00) = =1 =X
Cox-1
3(x) = X—_i
Sitmilarly fx) = x, 20+ () = 2
X X . x. X
h(x)= 25 2x—1) ' 22 2P(x 1)t

( 1 1 ] x (., 1. 1 '
x| T+—+—..... + TH—+—...
4 16 ' 2(x‘—.1)L 4 16

4x% - 2x
5x -5

_ 4 4x -
T 5 10(x-1)

The domain of h(x) is x € (1, )
2x% - 4x+1
(x-2)?
2+42
2 ,
sign scheme of h'(x)

h'(x) =

atx =

I'———l-—i——
1 2442
' 2

2+\/§
2

h(x) has a local minimum at x =

iMm ph(x) = oo

x> 1"

h[(2 ,+2‘/§)J

=2
5

lim h(X) =

X-—>o0

o 2
¢ The range of h(x) is {g,w)_

- oo l(@) is minimum when a =

19. »“(A) Letl= f(a sinx + b sin 2x)?dx
i 0 | ]
| = j ga sinx — bsin 2x)? d)k (using P-5)

add 21 =2 j(a sin x+b2 sin? 2x)dx

/2 n/2

[=2 J. (a? sin® x)dx + 2 I(bz sin? 2x)dx
[Using P- -6]

c=i2
=9,27 ‘ in2 :
—2a’4 + 2b? jsm 2x dx

NS
nl2 J

Letd= _fsm 2x dx; put 2x-t

n nl2
1[ sintat = [sin?2t ot =2
) 20 ! 4
2 2
henceal—ﬁ-:—-+_n_;_-=_(az+b2)

(a)= g[ak+(1 —a)2]‘= g[2a2—2a+ 1]

SRR

1 .
— and minimum value

2
=2 Ans. = (Q)
4
1 ny2
B) I= 3 Jxlcoslxl dx; 2x=t = dx= >
1"ft lcos t]dt ; 1= 1"[(1: ~t)[cos t di|
8] 8}
o= Zfioostiat=2_ %
8; 8 8
AnsL = (R)
(C) Areé of rectangle = 2r cos 0-r sm 0
=r2sin20 =A,, =2 |
) '(; jIEsin 0
e

rcos o




x> -3

ik _z ) X% g
r 5 = k 2 Ans. = (P) (B%‘) 3 [sin x] ‘!
. o | one intersection points.
(D) (Eé)-(a-é)p= 71__2—b+71_2—6 ﬂ « T
© Y=77 [x] s differentiable for all x
. 1 |
i ab=-77 o YEX=2) (x+2) |(x—1)(x=2) (x~3)|
J— a - is non differentiable at x = 1, 3.
N . 3z So f(x) is non diff. atx =1, 3
= arg= Z b--ZAns =(S) :
. ) ? 1+ cos2x
20. (A) No. of into functions , : (D) f (x) = tan x T eos2x (1+sec4x) ...

= No. of into leaving two elements
+ No of mto leaving one element
C 1+% (2 - 2) 45
No of functlons 3*=81 :
No. of onto functions = 81 — 45 = 36 = tan 2x (1 + sec 4x) .....(1+sec 2"x) =tan 2"x.
Difference = 45 -36 = 9 |

smx 2cos? x
= cosx . cos2x

(1 + sec 4x) r

fa(X) tan2°x  _, .,
¥ )(I'—rt‘lo 2x xl—>o 23y 2=2

Hehce k=2

PHYSICS J
21, F&r y to be maximum,
dy 2r R
=0=1-2= ==
o R = 73
: 2 R R R o0R
2 (312 +XJ , Vmax Hogl E—Zﬁ) Ko 7> Ymax = ?’2
2. B 25, A 2. B
Work done = AGPE » 27. B :
a a 1 The liquid acts as a concave lens. Assembly will be
=(n+1)>mg Che (n+ 1)mg—2- = Epa“g(n2 +n) a concave lens if liquid lens is moré powerful then
the\ glass lens.
23. c
£=x, +£C0S 6 +X, ! > g
_ _ P 28. A
X% =[f-x—cosdl | 20. AGD 30. ACD 31. AB
MiX, = M, o> Xp 32. B,
2myx, = mx,= { ?\ o = As the particle moves along horszontal plane under
: ‘\ . = the| influence of constant force F, |
L {
x= 5(1-cose) W = [Fas= descose = [Fax= #f’ dx = F(1)
3 i
) WFil: - 2 = V= ZE . :
24. B m |
‘ o 33. A 34 D 3. C
m:/ - umg = uom9(1—§) Sol.  [33,34,3] )
’ . FLuet =0 SO Avcm =
r? ‘1 SO ch, = Vem | = 0
y=v2= Hodl T "E ‘ : | » ‘
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VA=V =\7AP+\7P_5 V

So 0=mpy, MgV, —-myv,
—80[5 v]+50[5 v] 20v .

0=650~-150v,

_65 _ v
»= 15 =43 m/s
l

O mv —(mg+m)v,
0= 80[5 v] 20v

<

g
9]

_8
)
M.C. 1
(m +m)v, =-mg(5- vp)+mv
= Qv,= Ov —50><5
= vp-62m/sec
MC. H® 0=myvy—(m, +myv,

0=50[5-v]~ (80+20)v

>V = 5/3 m/sec

37. D|
. Hére again a, = a, = 60°
F IUX through nght snde surface mcludmg disc

Q
wm‘ be 53— 2 and

Q ‘ Q
flux through‘i right side disc = 5;;(1-00566°) = e,

— Q a_aQ
Flux through right side curved surface =5 _7 G e, =2 P

Q-
Similarly ﬂux through left side curved surfa ;{“'

3. ¢ ‘ :
a, -60°; a, = 60°
So ﬂux throuqh curves surface is equal to

Q _3{(1L“C0560°J+(1— cos30°)] _ _Q_k(s/gHJ

€ €p \ 2 2 €p! 4

m.cl | |
v 1) ¥o= 2 (9 +\;;(,))+m,,v',,_ 3. Ao tQRs ;B>PQ; C>QR;D-> QRS
V= =80 (5-v,)+20V ' 40. A-PRS;B->PQRS;CoP; D—)PQ
= v, =587 m/s :
36. A _‘3X2+6><0 __6__3
Q. W Va="36 SgT3me
Flux through one disc is 260( ~cosa) P so maximum deformation and blocks have
Here a, =a, = 60° . velocites same as C.M.
So ﬂux through both disc o So (P (RY(S) |
' Q- (B) (PR ;
= 2)(2 (1 COSGO )_ Go £=3\X(—2/3)+6XV' L im/sec
Hence flux through curved surface 3 9 V=3
Qa Q@ _Q 1 2_1 2- 1 .- 2 1L z
€ 2¢ ) 2¢ -Z_X3X(2) _2X3X(2/3) +—2—><6X(4/3) +51(0) =Q
CHEMISTRY | |
M. B | | | |
+\O + + 43. B w | ‘
Q | [ 1 Eg (A) 0.5 mole of NH,(CH,), CH—CH - (CH,),NH,
(i (i) (iii) N OH OH
+ + C ‘
© NN -=H activeH=4 .
moles of CH, =4 x 0.5=2
’ N _ volume = 2 x 22.4 = 44.8 it |
(iv) v) (B) 1.5 mole of Me NH(CH,), NH Me |
Stability ' active H =2
V>Ii>l>i>V @olesofCH—15x2 3
Hence Ease of S, 1 reaction IV > 1> Il >l volume of CH, = 3 x 22.4 = 67.2 \|.t
| | (C) 1 mole of HO (CH,), NH,
42. B

cis alkene + cis addition - meso product
It is valid only for symmetrical alkene.
cis + trans addition — Racemic

l‘holes of active H =2
ﬁpoles of CH,=2
\Aplume of CH, = 44.8 lit.

WWY, mmi«miitj(.&u;m , a_m‘m Lg.mméumiigﬂm’ef gnaail.cd




44,

CHs
" Ph

45,

46

47.

48.
49, .
50.

B
Ph .
Ph
‘ CH
Br alc.KOH | \C = C< :
H ‘ Bro/CCly
Meso form
D
NHchONH‘,(s) # 2NH3(g) + CO2 {(s)
o ‘ 4po 2po

kp = (4p°)22p° = 32p"°

when temp decreases the reaction proceeds in
backward direction.

kp = (4p° — 2x) (2p° ~ x)
| kp < 32p%°
Total pressure = (6p° ~ 3x) < 6p°
o

C-C=C-C=C-C-C ‘
Total Carbon atoms which are linearly arranged = 6

A

A .
B,C,D

“AB,D

H,S0,+2NH,0H — (NH,),SO,+2H,0
50 meq. 40 meq.

" HCI+NaOH ___, NaCl+H,0 +57 kJ

CH,COOH + NH,OH ___, CH,COONH, +H,0
_ _ ‘ +48.1 kJ

Heatevolved = CAt=15x14=210kJ

Heat of neutralisation of H,SO, & NH,OH is

2.1
_ 21,1000 =505
20 1000 =-525

KS

Heat of neutralisation of HCI & NH,OH is -52.5 o

(B) Enthalpy of dissociation of NH,OH is
= (567 - 52.5) = 4.5 ki/mole

~ (C) Enthalpy of dissociation of CHac(POH is

(57-x—-y)=48.1

57 —4.5-y =481

y=57-526 =44kJ

(D) 2H* + 2 OH- — 2H,0(/) AH =--57x2 = —114

C,D

o
l

CT——-» CHg — C — (CHy,)4 - CHO

Jor
OH ¢

i
e
oxidation
0 |
COOH Ro9
f o NeOH_ C—CHy
2 . :
D
B

104.5% H,SO,
SO, +H,0 - H,S0,

45 _ 525 mole

180
moles SO, = 0.25
wt=0.25 x 80 = 20 gm
% of SO, = 20%

C
112% I-klzsC)4 means total wt of

H,S0, F 112 gm |

HSO, + Na,CO, — H,0+CO,+NaSO,
112 5.3 |

98 | 106 = 0.05 mole |

|
total moles of CO, = 0.0
|

' i | o
'1xv=b.05x—1— % 300

12

15
— |~ 1251t

12

V=
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§6. B

Sol. S0, +H20-'—>HZSO4
N x2+n,x2="54x04x10°
n,+n,=10.8 x 10 = 1.08 x 102 1)
nx80+n,x98=1
n, +1.225n,=1.25x 102 -(2)

0.225n,=0.17 x 102 = 0.755 x 10-2
wt. of H,SO, = 0.74 gm
% of 8O, = 26%

6. C
57. C
58. B
H,0
Mg2C3 ——> CH, ~C=CH (A)
ng+2/H+/H20
CH3 - C —CHj, (B)
lL‘iAID4/H20 ,
?H
CH3~CD-CH; (C)
0 H*
il 04/CCl,

HCHO + CH; - C- D ¢————— CH,—CD = CH,
(F) (E)

56.

CH

58.

59.
60.

OH-/A

B+E — P
1
Pis CH3-—C—-CH=CD—CH3
Total stereo isomers =2
CHy=CH-CH=CH, Ml ,cop . cH= CH-CH;,
loslccszo/Zn
CHs-CHO
OH~/A
CH5C
3~CH=CH-CH= CH—CHO‘-—O;:_—/I:O— CHz —CH = CH-CHO
R)
Br _ : . Br
| [
CH3—CH—CH=CH—CH=CH—9H—CH3
X

. Total stereo isomers of X is 10

R Cis Trans R

S Cis’ Trans - S

S Cis Trans R

R Cis Trans S
Total enantiomers = 4
A—)P,Q;B—)R,S;C—)P,Q;DAR
A»Q,R,!S;B—)P,R,S;C-—)R,s;D—)P,R,S




