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35, h=073R  36. =2C/m? © ' 37. 8/3mm 38. 7, =831 - (843 5)]
CHEMISTRY
—

39. D 40. D 41 A 42, c 43. CDh 44 AB,D 45, AB,C
46. AB,C,D 47. B.C

48. A->Q,;B->S;Co>P; D-R,

49, A->PQRS;B>PQRS; C»>RS; D>PRS

; ) :
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MATHEMATICS

1
ﬂw=;m-mhﬁm+mwwﬁ

= .(a____B_);ﬁ__q_[E}. "{x+°‘_2"_'_9}2

2 1 2 a?

+ gg_t‘_lf»)_: 2 (a+l3)2—{x“g'} < %—
2

Thus, maximum value f(x) is Ez— which is

attained when x = -g—
We have y = 2x?
(AB)2 = (x5 — X, )2 + (2x5 -2x2)* =5
or  (Xg—X P +4(xi-x3)* =5
y
B(xg,2%g2)

A
(xa,2%52)

> X
I

dx
differentiating w.r.t. x, and denoting Ex_B =D
A

2(g = X)(D — 1) + B(x% —x2 ) (2x5D — 2x,) =

put x, =0; xg=1
2(1-0)D-1)+8(1-0)2D-0)=0
2D-2+16D=0 =  D=1/9 Ans.
fre)-froo-f(x)-f"(x)=0
EF-feof'® _

or
| (oY
4[]
dx | f'(x) | ~ 0
. f(x)
Integrating, () =C (1)
f(0
put x=0, ?%6))- =C
_1 fx) 1
= C= > ,hence Fx) 2
from (1) 2 f(x) = F'(X)
T T2
again Integrating nNn[f(X)]=2x+k
put x = 0 to get k=0
f (x) = e Ans.

0

' (x)="

The given equation can be written as
4cosx(3cos?x—1)+2cos?2x=0

=>2cosx(6cos’x+cosx-2)=0

=>2cosx(3cosx+2)(2cosx—-1)=0

= either cos x = 0 which gives x = n/2

or cos x = — 2/3, which gives no value of x

~for0 < x < n/2

or cos x = 1/2, which gives x = n/3.
so the required difference = n/2 — n/3 = /6
slope of the line = - 4
2-x)+(x-1 1
T @2-x)

@0

91] 1
= 2
Xy 2-%)

1
2—x1)2

2-x,=2 or -2
X,=0 or x,=4

(-4 =-1

if  x,=0 theny, =—

N | ==

_ | 4-1 3
if )‘(1=4theny1=————2 4:-5

1 3

4, ——
2) and( 2)
(A) Take f(X) =x2 - 6x + 7

g1)=2>0
®  g3)=-6<0

Hence the points are ( , -

} g is continuous

= g must have a root

x+1 if 1<x<2
€  Takef(x)= {-—5x+l3 if 2<x<3
(D) FX)=f(x)-x
given quadratic equation is an identity

cosec?0=4 and cotf=-3

1
= cosecO=2or—2andtan0 = —75-

_ 5n 11

= —6— or—e—

f(x) = Ax? +Bx + C
A=a+b-2c=(a-¢c)+(b-¢)>0

= A>0 = mouth opens upwards

0

&
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now X = 1 is obvious solution therefore both
roots are rational.

now as Lim vx* +1—(x2 +1)
X—>00 .

0 c b a - Lim x? +1-(x* +1+2x?)

(b-a)+(c-a) <0 = B<O: x> \/x +1+(x2+1)

-ve . -ve

_ny2
= Lim 2x

X—w 2
‘ w/l il )
hence abscissa 'a' of the vertex > 0 ( * / X +1+(l/ x ))

(D) need not be correct as with . NOW as X —> o0

V2 +1-(x2+1) = -1

-, ‘ ) ) :‘1.
/ ox - 00?‘(“1)—»—00 and hence limit
: “\e

B .
vertex=—2A>0

¢ I < B , .
a=5b=4c¢c=2, P<0anda 6 ’ does not exist Ans.
b=3,¢=2,P>0 ‘ o Lim (=1)" ’1,1_1. \/"z—n‘
= (A), (B)and (C) are correct. - () Hm G117 sing nm—my n®+ 241

9. Given f(x+y)=f(x)+f(y) + xy(x +y)....(1)

f'(X)?%Eg“—*”*f(XThgiff(x) KR (n—1,n2-+%+1][n+"n2+§+1)

= Lim (~1)*sinn

. f(h)+xh(x+h) o \[ 2,0
=L ; n+,/n°+—+1
hgrol n [using (1) ] o 2
- le x(x + h + L ._(._) -
; M8 T : " | ﬁ-z n_,
= X +f (0) (asf(0)=0) _.. -1 . TR Ty
f! (X) = x2 Ex—l)lg. (_l) SIn 7w : T
3 | n 1+ 1}+2—+—2 .
()= +C | A
3 ' .
but f(0)=0 = c=0 , . 11
N 3 ) : ) ' ) —+ —
Hence f (x) = X? = AB,D = r';l)"l (-1)*sin= 2 1" :
o 1+J1+—~+——
2n n?
Xdt - S
Inx- I— ) as n—> o
3lnt ) e
10. (A) Lim—— (—) foom - 1
~m " ) T e siny =75
using L'Hospital's rule \ ' (+Dn 1
alsoasn— o, sin-————
4n V2
1 dt
nx: nx lnt 1
. final answer is — Ans. |
1+0)=1Ans : 2
( : | (D) Use King P-5 add to get f (x) +f (1= x) = 1
(B) /=Lim eX2+1lieJx4+l —(x241) '_1] - = 20=1 = =1/ Ans.
X >0
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1. @A) g@)=
Lim 83 h) o) _;n8V4- h(3b+2)

h-»0 h-»0

(1)

for existence of limit lﬁ'_[g N'=0
- 2a-3b=2 el2)

b(3+h)+t21 (3b+2) =b ..(3)

substituting 3b + 2 = 2a in equation (1) g'(3")

_ Lima«/4—h-2a _
h—>0 -h

now g'(3*) = le

of_(4-h)-4 Jz a
ol (-h)(W4-h+2)) 4
hence ¢g'(3") = g'(3")

from (2) and (4)

2 8
8b-3b=2 = b--s—anda—-g
= a+b=2 = (R)

1
(B)  log(log, 10) = log (—_—Iogm 3J = -log,,(log,, 3)

Given f(-log,,(log,, 3)) =5 (1)
now f(x)=asinx+bx" +4
f(-x)=-asinx—bx"3+4

f(x) + f(-x) =8
f(log g(log,g 3)) + f(-log,, (Iog,, 3)) = 8
f(log,, (109 3)) +5=8
flog,y (l0gyy 3) =3 = (8)
(C) Obviously zero = (P)
(D) LHS =f(x)and RHS =f(x)
(property of inverse function)
hence f(x) = ! (x) = x

1
(X - 8)|°91o2 —x= log,, 2 log,o(x — 8) = log,ox

log(x - 8)
logyx - 109102

log,(x — 8) log,,2

= =10andx—-8=2

=>X= 10

= only one solution = (Q)

12. Lety=( 1)2 (2 1)
X+—=1 +| X" +—
X X
Put x + L =t
X
4 -[(t? -2)2 - 2]-1 _ [t -4t +2]-1
= 2+t2-2 2(2 - 1)
4t2—3:> AP -441 9y 1
2Y= Y 201 T
As t= x+—1—:;~t2>4:>t2 L <1
X t2-1" 3"
= Maximum value of y is 2 + —l——E
3x2 6
13. Note that x2-3x+7 >0 V xeR
Also x > - 2/3 and x = - 1/3
Also 3x+2>1 = x>-1/3 and
0<3x+2<1
= —-2/13 < x <-=1/3
Hence for x > - 1/3
log,, ., (X*=3x+7) <1
= X -3xXx+7<3x+2
-6x+5<0
x=-8)(x-1) <0 = xe(1,05)

for - 2/3 < x <-1/3
2 1

X €

3° 3
Hence the solution of the first inequality is

\ T I
213 -1/3|o1 5

Now if any solution of the inequality
is also the solution of,

f(x)=x2+(5-2a)x - 10a < 0 then
f(d) < and
f(_-i-)so = a>5/2
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14. f(x)=(*-3b+2)(-2sin2x)+b-1=0
foranyx e R

= (b-1)(1-(b-2)(2sin2x)}=0

= b=z1and/

2b-2) >
3 5

(?ﬂv@i

When b = 2, f(x) =x+sin3 =

= be

PX)=1=0
3 5)
be 2y = mtegra value of b=2

0
sin? —

2 ;
5 do
cosE\/cos3 0 + cos?0 + cos6

15. 1=}

2sin . cos e)sng
_ U2 7).
2cos® g&ss 0 + cos®0 + cos9

2sin? gsinede

it

2cos?
Put cosd=t =

—e—\/cosse +cos®0 + cos®
-~ sind do = dt

0 g 6
Also cos0 =2 cosz-z— -1=1- 23in25 =t

1-t :
a2 S ENGEL)
AW r et 27 920 + £ 4t

) any

=1J’ (1—?2—)(dt)
2 [t+1+21/t+1+1J

t t

1 1
Put t+s+1=u"= [1‘t—2)dt=2udu

~

1
tan-' u =tan-‘w/1 + 1 +1+¢

= tan-'(cosO + secd + 1)"2 + ¢
So, f(B)=cosO+seco+1=22+1=3

2udu
1____
I(1+u"’)u

(X =DX+DOE + DX +1)....277 +
(x-1)

= =1) 0+ 1) oo (2 £ 1)1

1)-1

16. RHS=

= (xF = DXZ e (P 111
' 2008 i 22 o
hence g(x) . (x% Y -1)= & -h-1
(x=-1)
9(2) . 270 )= (27 _1) -1
(222003 2) 92008 .
a(2) . 2 =(2*" -2) = g(2) = Ans.
= _2x2+4x—2_ 26x — 10
© YT T -3 Tt T3
_ 130x - 50
= 25y-—10x+_‘—“‘5x_3 =10x+26+5x_3

Since y € |, 28 is divisible by 5x ~ 3
Sx—-3=+1, 2, +4, +7, £14, +28
Since x ¢ |, the only possibilities are x = 1, 2, 5.
The points are (1, 2), (2, 2) and (-5, -1).
18.  Since o, B are the roots of X2 + px + g =0
a+PB=-p,ap=q ..(1)
Also a, $ are roots of x> + p"x" + q" = 0
n+Bn_ -p"andoc"B"=q" (2)
Now, o/ is are root of X" + 1 + (x + )" =

Bn

o’ +B"  (a+p)
| T
= (@ +B)+(@+p)r=0

= —p"+ (—p)"=0 {from (1) and (2)}
This is true only if n is an even integer.

a” o 2
= >‘_+1+(§+1) =0

477‘C

437 L sint T —+sin” —
8

. 4T .
19. E1 = sIn" —+Ssin +sin

Z(Sin4 i +sin? —3—n~) = Z(Sin4 z +cos* kil
8 8 . 8 8
= 2[1 —2sin? Ecosz r
8 8

Z(I—lsm2 n) =2(1——1-) =2 ><—3-\=3
2 4 4 4 2
7

43m 45T 4

4T
E2 = COS —+COS
8

2(cos4 i +cos? :—S—EJ = 2(sin4 ki +cos* —TE)
8 8 8 8

= 2(1—25in2£coszz)=2 1_1 = 3
8 8 4) 2

~E+E—3
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PHYSICS

20. A
X Yy \E
Fish < >
________J Observer E 1 /s
X —-_£+y dem___l_d_)S _.(_j.y_
m= 1w 7)™ dt pdt o dt
= VOM-—V,M——[—X(—4)+1]

21. C
¢={_q___g_x2n(1-cose)]
2, ¢ 4n

22, A

The tension at joint is due to force exerted by the
rod of linear density p.,.

2 2;2
So F= _[uzdxcozx _ 3pp07l” 2;) !

23. D

24, B
Relative speed v2 = (a 0cos of)? + (ao sin ot — an)?

Vs an4/2(1-sinoet)

when t =n/o

V->=aepsSnnt-an=—-ao

viancosn=-ao

Hence at t = /o relative velocity is parallel to the

liney=x
25. AC 26. B,C
27. A

w_ = AK

net

2mgLsinoa-p, mgcosal—p,mgcosal=0
2sina =(p, +p,) COS o
Mo+, =2tana

28. AC o
Let equilibrium extension be x

mg
=> 2kx, C0s 6 = mg = X, = 2Koos

Let the spring be displaced below by an amount x
from equilibrium position.

d?x

The restoring force = 2Kx cos? = —M——-

dt2 R
2kcos?0
= o= 1/——-—————
m

29.

30.

32,

33.

A->P;B>PQ;C->PS;D>RS

(A)>QRS; (B)>Q,8; (C)>PQ,S

The given circuit ég\rq be radrawn.
Apply junction rule at point O
L+L+1,=9
Potential of point O be x then

_50-x L= 30-x |
5 % 3 2?2774

|

: 600 —12x + 600 — 20x + 600 —~15x

9
| 60
L= 1800-540 _ 1260,
47 T 47
| _Sinr =n sinr = -
sin4s° = 2
r=sin"‘[-—n—)
W2

_ N2 (dn) 1
oG5

c

1

B8
dn)} = 1 0.1
\E:?\? at 'm( 1) = 0.113 rad per sec

On smooth inclined plane

2L
gsino

L=0+ %gsinet2 - t=
on rough inclined surface ;

L= 0+%(gsine~ukgobhe)t2

t = 2L
gsing —p,gcoso

given t=nt
2L _n? 2L
g(sin® - m cos8) gsin®
1 1

a2 1
By 2 Pk )

1-py
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Using Gauss's Law

2 2
0.75m E(4ﬂr2) - Gnet = q +2‘I'Eb(r - R1 )
34. 37° o )
7 2
Speed of plank when the rod leaves the plank Anegrt 29 2
Vv=2%x8x%x1=16 : 7 q
=>v=4mls : For _ E = constant, b= 211:R12 =2C/m?

By constraint relation speed of the rod,

u/4 = tan 37° = u = 3 m/s (vertically upwards) 37.  83mm

2%3 de sind = t(}lg - 1)
Time period of its flight = —— =0.6s

10 38.  Velocity of rain V, =v,i+v,} V_ =5i
1 " ;s
I=1+4x(06)+ 2 8x(06)=484m Vim =(Vy =5)i +v,
v
Yy o .
35, 0= N T-2n/tane - 2n\/z v, -5 tan45 (Given)
Vtan6 9 v, -—(v - 5) (i)
. g= . In second case :
tan ‘ | .. _16/3: 16-
Ogound _ tan®, = (R+h)? Vim =—— =7
E T tanb,one - RZ 0.73 hr " - \
9n ground Vi =(vy — 8\/5)1 +(vy +8)j
2
tan60° (R+h . ~ A . . . N
= = Given resultant is in vertical direction
tan30° [ R ) = h 9.73 R Vim
36. Consider a Gaussian surface of radius r(R, <r<R,) =V = 8,3 Hence from (i)

The net charge enclose is

v,= (83 - 5)= V, =831 (83 - 5)j

b
= F3%d
net = Q+RI(4M. e or o =qe2ubir? -R?)
1 . .

CHEMISTRY
39. D R 14 14
o o o 41. A BaCO, +H,80,——BaSO, +H,0+CO,
OH( I Il | “/OH 14
HPO,= PO P-O-P-O-R . CH, = CHBr ———-————>M9:g‘e' CH, = CH—COOH
X H,O"
OH OH OH )
: 1
Bridge O =3 : : l HA :‘ .
w D | | CH, = CH — CH,OH
CHy | (|3H3 ‘ @
| CH;MgBr
S CHz-C - CH,0OMgB 42. c
CHs—C—CH2 "Acidic medium : | 2OMgEr 5 ped g
o CHs [Co(CN)J*- = d?sp® (n = 0)
1Basic medium | leo+ o [Fe(CN) = d’sp® (n= 4/3)
CH. '
(|3H3 [ [Mn{CN),J*= d?sp® (u= /8 )
CH3 -C - CHZOMgBr
CHz~ C - CHp- CH -
3 l)M B T CH, [CrCN)g = d?sp® (n = 15)
gBr :
W>ll>H0>1 ie,
Sol. 1”30* 43. CD
M N,O, + H,0 - HNO,
| CLO + H,0 » HOCI
CHs - lC - CHy-CHg CIO, + H,0 » HCIO, + HCIO,
OH ClO, + H,0 — HCIO, + HCIO,
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45,

46.
47.
48.

49,

50.

51.

AB,D
AB,C
"¢ - coom o "~c- coq”
& _coon h L _ oot
H o
Intramolecular H - bonding
AB,C,D

B,C
A->Q,;B>S; C—-»>P; DR,

Ba(SCN); ~——> 50,-2+ HCN

| |

Ba+2 +S _C+3 = N—3 H—-C+3 = N_3
+1-1 -1

Only oxidation no. of sulphur is changing E , = M/12
(B)B,S, » Bi**+8

B+3 s—2
change=2x2+2x3=10

Ewt. = M/10

(C) FeC,0, » Fe + CO,
= Ewt. = M/3
Cri, > Cr,0,?
Ewt. = M/27

A->PQRS;B>PQRS; C5>RS; D>PRS

OH -
— !B\/ spz
/0/ oG _
- B —OH
HO ~-B— O—""
O\ /O
3
sp lB o2
L OH —

2C * Hyg > Gy

AH®=2AH °C + AH ° H, - AH° C,H,

= 2(-393.51) - 285.85 + 1299.63

=-787.02 — 285.85 + 1299.63 = 226.76 kJ/mole

72 mi of FeC,0, + 75 mi of FeSO,

meq. of KMnO, =20 x 0.04 x 6 = 4.8

4.8 = meq. of FeC,0, + meq of FeSO,

48=75xx3+75y ..(1)
=225x+75y

Zn reduces the Fe*® to Fe*

Meq. of Fe*2 = meq. of KMnO,

52,

53.

54.

55.

56.

57.

75x + 75y = 36 x 0.02 x 5
75x + 75y = 3.6 ..(ii)
225x + 75y = 4.8 (i)

1.2
= = —— =0.008M
150x 12 = x 150 0.008

Normality of FeC,0, = 3 x 0.008 = 0.024
75y =3'=  y=3/75=1/25=0.04
Normality of FeSO, = 0.04

Cu
HNO, — > NO _2 , NO;
Meq of FeSO, = Meq. of Excess of kMnO,
40%x01=4
Meq. of kMnO, = meq. of FeSO,
100 x M x 5 =50 x 0.1
10M=0.1=>M=0.01
Meq. of kMnO, used for NO
=100%x0.01x5-4
= 1=meq. of NO
m. moles of NO = 1/3

Now

moles of No = —:15—><10'3 moles

Heat of Neutralisati -
eat of Neutralisation = 75%10-3

-300x3.42 -
= W =—13.68 kcal
H, + Br, _‘i—"‘__\" 2HBr
4 2 0
2 Y 4

(4)? 16
K=-2; :>10"=Ex—y‘:>y=8><1()’8

OH

I

CH;MgBr Ph—-CH- CH3
H,0 lH+

Ph- éH —CH,
I “we— Ph-CH=CH,
Br
= 2 isomer
LICI.3NH,(s) == LiCI.NH,(s) + 2NH,
kp = 9 atm?

Ph-CHO

kP = pNH32 = pNH3 = 3atm
Pv=nRT = 3x5=nx0.0821 % 320
I3x5=nx 1—12— x 320 =0.5625

for complete reaction
moles of NH, = 0.5625 + 0.2 = 0.7625 moles

moles wt. of x Vap

13.84 = 10l wt. of air
13.84=400n - 6.92x29=n - = 1@

29 200
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