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SOLUTIONS

'MATHEMATICS

Pt PR v

3.

x’(a2-1) +2ax+1=0
= D=4a’-4(a’-1)=4
Both roots x € (0, 1)

(a -1)f(0) >0, (a —1)f(1)>0 0<——2%-<1
a € (o, =2) U (1, «), ‘

’—1—\/3)u 0 -1+J§J
-2 "

= x2+x(ay-1)— y=0', '

Since ‘x is real, therefore (ay — 1)* + 4y > 0
= ay’+2y2-a)+1>0vyeR
= a’>0,4(2-a)-4a°<0
= 1<a a cannot be 1.
Hence a € (1, »)

Given, f(x) . f(y) = f(x)+ f(y)

o
Replacing X in place of y, we get,

(1 (1
‘f,(x).f(;)=f(x') +4f‘(;) : (1)

Let f(x) = a, + ‘a, X+ ... +ax
Putting in equation (1) and equating the
coefficients of similar powers of x, we get

a;=1a,=1
a,=a,=...=a,_,=0
f)=1xx"
But f(2)=33 =>fx)21-x"
oo fy=1+x" |
> f2)=1+2"=33 =2"=32= 2°
n=5 R f(x)-1+x

Hence product of roots of f(x) 3,0 is +1

Since, (a—2) (x—~ [x))> + 2(x = [x]) # a* =

= (a- 2){x} —2{x}+a =0

Lety = {x} where, 0 <y <1
(@a-2)y’-2y+a’=0 " ..(1)

since, the given equation has exactly one so-
lution in (2, 3), so the equation (1) has exactly
one root in (0, 1)

f(0) . f(1) <0
= a(a-2+2+a)<0

= a(a’+a)<0 = a’(a+1)<0
ae(-1,0)
Let a®®* =t
1 2
= t+?=6 or t°=-6t+1=0
o s 6++/36-4 614J’_312J—

2 2
= a®®*=3+2.2

=  cosx=log, (31242)
Since, a > 1, for all the roots to be real, we
must have

Ioga‘(3+2\/_2‘)31 and log, (3-242)=-1
Both are true fora >3 + 242
aef3+242,x)

2

a1+ 1+t
sin ot | s defined if 2t

<1 {by defi-

nition}

Wt

Spp st @ 1+t <2/t
>  (1-]t)’<0 =  (1-]tp?*=0
= [t]|=1 or t=+1

T
k>sin'1= 3 {-- k>0}
T

>  K=|3|=

Now, the given equation ‘reduc,es to
x-1)(x+a)=~1=0

= (X=1)(x+a)=1 ...91)

Now, the integral values of a for which the

above equation has integeral roots.

=  xand a must be integers
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Now, from equation (1), we have

Casel: Xx—1=1 = Xx=2
and x+a=1 = o=-1
Casell : X=1=+1 = x=0
and x+o=+1 = o=~-1

Thus, o =-1

7. LetE =tan™ cos{z tan”(%)} + sin{z cot"[%)}

I
~ -~ 1 - J

1 -
Also, E,=sin {2 cos_1[5)} = sin(2 tan™' 2).

o %-i
= E, =sin sin G
» 131)
E =tan 25§
- -1 EZ. _i‘ -1 1+£)>1‘.
= E-tan_ 25 =tan 251”4

Since, [sin'1 cos™ sin‘1 tan™ x] =1 {given}

T - n
= 1ssnn1(cos1sﬁn1tan1x)s-§
. -1 . -
sm1scos1smi1tan1xs1

=
= cos sin 1> sin”~! }ap" X > cos 1

t
= sin cos sin 1> tap'1 X > 'sin cos 1
= tan sin cos sin 1 g X > tan sin cos 1
Hnce, x e [tan sin cos 1, tan sin cos sin 1]

10.

1.

= 39y?-13y+3y—-1<0

Since, f(x) = [x] and g(x) = {x}
Option (A) : :

f(x +y) = f(x) + f(y)
= x+yl=[x] +[y]
which is true if x and y are both integers or frac-
tional part of x and y do not exceed unity i.e. {x}
+{y} <1
But Sincex,y € R
so the equality may not hold true v x, y € R
Option (B) :

g(x +y) =g(x) +g(y)
=  {x+y}={x}+{y}
Which is true if x,y € Ibutnottrue forx,y e R
Option (C) : a :

f(x +y) = f(x) + f(y + (g(x))
= [x+yl=[Xl+[y+{x}]
= [x+yl=x]+y+x-[x]]
= [x+yl=[x]+ Iy +x]-[x])

[x+yl=[x+y] - which is true v
X, yeR .
a+tb=m; ab=2
@+b)+ 2 *+% =P
b+ +b
(a. ) b =p '
e dm
p=m 5 =7 (1)

1 9
= 2+5 +2=q = ;q=3 e(2)

from (1) and'(2) .
p=2q o
3m
2

X+2
Y= 2x213x+6 (
= 2x%y + 3xy + 6y = x + 2
= 2x%y +x(8y~-1)+2(3y-1)=0,xe R
-~ D20 ‘
= (8y—-1)2-16y(3y—-1)=0
= 9y2-6y—-48y2+16y+120
=-39y2+10y+120
=39y2-10y-=1<0

now

=9 = .m=6 Ans.]




= @By~-1)(13y+1)<0

-113 13.
, 1
maximum value (M) = 3 and
1
minimum value (m) = - 'E}
1 1 '
= M m—3+13-1§Ans.
12 x* +10x-36 - a(x-3)? +b(x -~ 3)x +¢x
) x(x-3?% .~ x(x —3)?
hence X2+ 10x — 36 = a(x — 3)2 + b(x — 3)x + cx
put x=0, -36=9a = a=-4

X2 + 10X — 36 = x2(—4 + b) + x(24 — 3b +¢) + (-36)
comparing coefficients
also, -4+b=1 = b=5
24-15+¢c=10 = 9+¢c=10 = c=1
=-4,b=5;;c=1ie. a+b+c=2 Ans.
13. a,+a,+a,+ta;+a,="?
Given x‘9+2x$‘+3x9+4x‘+5
=QOS—xt+x3-x2+x~-1)+ax*
+ay3 +ax?+ax+a,
put x=1 toget
a, + a, +a%+a4+a =15 Ans.
14. Let sin'(x+2)=a = x+2=siha
- 20 = cos~(x + 3)
cos2a=x+3=(x+2)+1=1+sina
1-2sinfa=1+sina
sina(1+2sina)=0
=sina=0 or sina=-1/2
==2 or x =~ 2.5 (rejected)
. x2=4
18. forftobeone-onef x>0
and f' (x) <O for all x
clearly f is continuous at x = 0 and f (0) -—1
x<0, f'(x)=2(x+m) for x<0
f'(x)cannotbe>0 for Vv x<0 lfm>0
f'(x)<0 for v m<0
but m=0 as forx >0, f is constant
andvm<0, f'(x)<0, Vv x>0

16.  |x®—1+cos x| = |x?~ 1|+ |cos X].
it implies that (x> ~ 1) + |cos x|
x+yl=ixl+ly] if xyz0
Sign scheme of (x2 — 1) cos x is

$ - + = +  —T
27—3n —n —1 i

- L
2 2 -2

p .3
Thus solution is [— g .—1] v [1. g] v (—- 21:,—23]

. ['°92([ ]JJZO

= log, (E:(T])ZO > 2!

X~ [X]
= [x]
It impli,es that ‘x’ is any positive real number

greater than or equal to one or ‘X’ is any non
zero integer.

18. [xP=x+2{x}

{x}

[xI® [X]

= DE=IX]1+3{(x} = ({x}=
[x]* - [x]
= Os—-—s—— = O<[xP-[x]<3
1-13 1+413
,0 1
= [X] € ( 5 JU[ 2 J
= [x]=-1,0,1,2
2
= m-—oqg
1 8
:> x - 5 ? Ol 1' 5
T . . 1
19. sin— =sin 10°, sin 30° = —
18 2
also sin 30° = 3 sin 10° - 4 sin310°
1 B
5 = 3 sin 10° - 4 sin®10°
8 sin310° + 0sin210°~6sin 10°+ 1 =
0o ..() o

given, f(sin 10°)=0
asin310° + b sin210° +csin 10°+d =
0o .2 -
comparing (1) and (2)
a=8 b=0, ¢c=-6,d=1
hence f(1)=a+b+c+d
f(1)=3 Ans.

20. if x e 1™ quadrant then y =1+1+1+1=4

then y=1-1-1-1=-2
then y=-1-1+1+1=20
then y=-1+1-1-1=-2

if x e 2™ quadrant
if xe 3™ quadrant
if x e 4" quadrant

= Ymin = -2
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. = Rate of increase of length x

PHYSICS

21. B
N/y2 N2

N
45; S

45°

% =Mm(g+a,)cos (1)
f =2uN=m (g + a,) sind ...(2)
(1) +(2)

1T 1

;7_.2__.6;‘_6 25.

22. A
_ Rate of decrease of iength y 10)

v,cosa+Vv,c08a =V,
05

23. A . B @

o Tk‘xsin53°

T=0 L > SiN53°

—>a
mg
initially kxcos53° = mg

Now  kxsin53° = ma
= mg tan53° = ma

D e

=34
a=73

N
A

1> f

v

ma :
(pseunc}g) | 27.

Let m be mass of the block and let the

frame be rigidly fixed with the elevator.

Hence N =mg + ma sin 60°
pN 2 ma cos 60°

macos60°
= H < g + masin60°

ya_50/2)

= 10+5(+/3/2)
et

= ’ 4+J§

Since the blocks cannopt accelerate in horizontal
direction therefore the normal interaction force
between the blocks as well as between 5 kg block
and the wall is F = 1000 N. Again both the blocks

accelerate downward with acceleration g m/s2and

therefore the relative acceleration between the
blocks is zero. Hence the fnct:on force between the
blocks is zero.

A
We know Trax = T = 6Mg
And T e = 2T, (given)
Since tension is max at lowest parts
2
mv
T=mg+ I
12mg=mg + mv? -
L - -
= v= gL
C
. L.

(i) = Mg-|2: =0.5MgL

MgL ~ 0.2MgL
n T =R 1|;

(iv)= ~5 MgL ~ 0.4MgL
11

2R n—-2 n—-2
e ) (-

=1 “MgL 0.114MgL

n?
izii>iv>ii>v
2
dat 2
V= ’-Z—E-t""':dx=kt"2
- ¥m dt
s oc t2
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28.

29,

30.

31.

tan-a+tanB=absine[

A
V(t) = ucos30i +(4sin30° - gt)j

~ =10V3i+(10-10t)]
" Now

v(0). v(t)=0

= [043i+10]]. [1043 7 +10(1-t)]]
= 3+(1—t)=0
= ° t=4sec.

SO . x=104/3t=40,/3 m

V" = 8sin60°

8m/s

‘ 8cos60° = 4m/s =V,
At certain Instant velocity parallel to acceleration
will be zero.

_(vy)A 4
iy = ; =—é—=8m

D
V,=u-gcosot
v,=gsinft

L Yy (u—gcosét)
tan 45° = v,  gsinét
1 _ */Eu-gt

= ————gt
29t= ‘/Eu ' =
B
ab =abcoso
(3+b)aa+blacosa =a? +abcos® ...(1)

(3-b)aa=bjacosp =& —abcos 0 ..(2)

u
= ‘/"g

|axb|=absin®
[(B+b)xd@| =la+bjasina=absin® ..(3)

|(3-b)xa| =la-blasinp=absin® ..(4)
[(3) + ()] + [(4) + (2)]

+-5 :
a? +abcosO -8 —abcos

absin6(2a) _ 2ab'sjn9
a?-b%cos?0  a?-b?cos?0

32,
33.

)«

12-.=mm2(R+Rsin30°) (1)
IZ_J§=mg - (2)
from (1) & (2)
i=m2R(1+1/2)
V3 g
' 12
= —-——29
= @ (3J§R)
. .

Av = v cos 60° — (-v cos 60°) = v

At= n/3R - R
v 3v
2 ,3 1
am_‘A—V_3V Z+Z=§V_z_
At nR R
a,m— 'E
Qing _T
Bgg 3 -
c .
: 1
EC. mg(25)= EmV.é - mg(15)
= 29(10)= v2
= v2=200

CT4220007)
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2
atB mg-N= MVe i i
2 ‘ r
N=mg_"W9>0 ‘ //J::L\\
R v
=  gR>200 " mg
= R>20 ;

3. D . ano o=
acceleration = deacceleration = a T+ Nsin 60. Tcos 60° =ma ..(1)
= V2= 2 + 2as ‘
=  25=0+2xax50
= a = 1/4 m/sec?

37. D ' ,

Pu=FVom=maxy,
= 1000 x % x5 |
= 1250 J/s | 2 b=va? +a?+2a%cos120°  --(2)

38. A . \ mg sin 60° - T = ma (1 — cos60°) (3)
39. A \ mg cos 60° — N = ma sin 60° -(4)
U { from (1) (2) (3) & (4)

O = —_—= 0 = ) %
atr=0, ar thus, F=0 \ I=3J§
. In the region 0 < r < R, the slope |of the N
curve is increasing, therefore F is linearly
increasing in this region. i ‘
. In the region r 2 R, U is decreasing as
inverse square function therefore, F will
‘decrease as an inversely proportional
- function.
HEMI§TRY

41. D T 48, c

2. D 4. D

4. D 4. ¢

44, Cc 48. D

OOOEte | Mass of the system remains conserved.
(A) The LU.P.A.C name of e is ethyl-
6, 6—dimethyl cyclohex ~ 1 — en - 1 — carboxylate 49. ¢
(B) If B - H of iso butyramide is replaced by — 50. A
CH,COOH. The IUPAC name of the compound 54, ¢
formed is 4-carbampyl! pentanoic acid 52 A
(C) The IUPAC name of the secondary iso pentyl )
group is 1,2-dimetyl propyl 53. B
(D) The IUPAC  name of |the Complexes, (A) and (B) have weak-field ligand
_ ' and so Co™ has three unpaired electron but in
CHO s bicyio [4,3,1] decane-8 (C) DMG is a strong field ligand, so it has only
one unpaired electron.

carbaldehyde
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c

A - 28 + C
-X 2x X

Let P & Q are the rotation of B & C /mole

respectively

at t= 10 min

60 = 2xp + gx ..(i)

at the end of the reaction

2AxP+AQ=180

A,(2p +q) =180 ()

from (i) & (ii)

(A“ X) (2P +q) = 120

A, _180_3

Ag-x 120 2

Boox_2
A, 3 .
%-Amount of Aleftat t =10 min

Ag=X
_9_0_..x100”=-§—x100=66.67% . }

A

1/2 meq of Na,CO, = meq of Acid.

8 =25%01%2=05 = a=1 B
when methyl orange is added then

meq of H,SO, = meq of NaHCO, pmduced% meq
of NaHCO, original

25%02x%2= §‘+b
1205+b = b=05

\

|

weight of Na,COMre = a x 10 x 12° x 1000

=1%10°x 53 >t100 5:#gm
\

weight of NaHCO, / It. = b"1°

=0.5x84= 429m ;

B -

Let the mmoles are K,CO, & KHCO, \

K,CO, & KHCO, are equimolar whert methyl

orange is used as indicator

meq. of H,SO, = meq. of K,CO, + meq:. of K CO3

60xN=nx2+nx1 \
3n=60N
n=20N=20x06x2 \

When phenoiphthalein is used as l_nwcat r then

57.

Applying POAC on O

58.
§9.
60.

When 2w gm mixture is treated with H,SO, in th
presence Phenolphthalein as mdlcator then

1

2™Meq of K,CO, = meg. of H,SO,
) ,:= 0.6x x x x 2 x 1000
2.0.6x x x x 1000

20x 0.6 x2=0.6x2x 1000

40 2

A
C,H,N,+0,-» CO,+H,0+NO,
40 ml 250 mi
30, _w ,20,
Let remaining O, = V mi
30, - 20,
V - 3x 2x
Now V-3x=2x
v =5x
moles of NO, = 2x = 2v/5
reacted O, = (250 v)
Applying ISOAC onN

40a= 25" - .= 100a=V

Apply POAConH R ¢
120a= 20+molesefH0
60 a = moles of H,0

Apply POAC on‘c L

40 x 2a = moles of CO,

80 a = moles of CO‘

2
(250-v) x 2=2x80a+60a+2 x ?"
500 - 2v = 160 a + 60a + fé‘i
5oo=220a+14§

500=220a+ 14 x %a

=220a+280a
500 = 500 a

as=1
Hence C,H,N = CH,CN
B
C




