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MATHEMATICS

B
Since AM. > GM.
Consider ‘n’ positive numbers.a;,a,,a; .....a, _ 1,22

....... a 2a

81 %8, n+ nt +; L > nfa@,....80.1.22,
a;+ay + +2a, > n2'/n
equality holds when
Ay TA= e, <. = 28, = Kk (saY)
k

Then (KK......oveeee... (n — 1)) times). 2 =1
= k=21n

1-n
=>a,=2n

1
Letlog,y =t then t + Y=Yz 2ory<-2
buty>0,s0y>2, alsoy=6-x2=y<6 but

onlyfory=2,xel(asx= J6-y (x e N))
xX=2,y=2= (2,2)

B
, 3
Given :cos A+ cos B +cos C < 2
9
= cos2 —+¢08° = + cos?— < 7

1
24 — =
and x< + 2 22 = Ymax =

C
(=5x+4)(y2+y+1)<2y, VyeR

2y

2 _ _—
=>Xe-5x+4< y2+y+1

Now least value of RHS is equal to - 2
=>x2=-5x+4<-2=>xe(23)

B,C

10 can be sum of two primesas 3 +7
or7+3or5+5

= 3X=3and 7Y% =7 or 3*=7and 7"x=3
or 3x = 71X = 5 which is not possible
=x=1orx=logs7

M OTi ON e
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AB,C
1-ax
b

ax+by=1=y=
Putting this value in second equation, we get
cx? + qu‘ (1-ax)2=1

= (b2%c + a2d) X2 — 2adx + d — b2 =0
Equation will have equal roots, if

D=4a2d?2 -4 (b2c+a2d) (d-b2)=0

= b2 [b2c + a2d — cd] = 0
b2 a2
22
= d ¢

Also, in this case

2ad _a
X= 2b%c+ald)
1-ax_1(,_a)_1(b?) b
Y= b bl c¢) bld] d
cD
L
2% J+tan?x
1
=tan2x= —-1
a
andb= 7 = coffy= = —1
andb =4 cotzy T OOUYE | T
= 1
tan® xcot*y o ——————
Then é Y= e xcot?y
_ 1 _ " ab ab
‘1_(1_1 1_) “ab-(1-a)i-b) “a+b-1
a b
1
o1 1
_+_—_.
a b ab

D

X+ 1=2log, (2X + 3) — 2 logy2 (1980 — 27%)

= x + 1 =log, (2* + 3)? — log, (1980 — 27)
(2% +3)?

=x*1=log; ]3980 -2
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10.

22X 162X +9

X = -
=2.2% 550 2

= 2x 1980 x 2X—2 =22X+ 52X+ Q

= 22X_3954.2X+ 11 =0

11
If roots are a, B, then 2%, 2B = ]

=2¢*F=110ro+p = log, 11

1 1
Also, logg 5 (ﬁj = 10940 (ﬁ] = log, 11

B,C

Given, sec + tan6 = 1

= secf—tanb=1
2secf =2

= sech =1 coso =1

Since 1 is a root of given quadratic equation.

. sech or cosd may be one of the root of given

quadratic equation.

[+ sec20 — tan?0 = 1]

A-P,B>S,C>P,D>R

(A) sinx+siny>cosa.cosxVxeR

T
Letx——?z—

=sinyz1=(siny=1)
= 1 + sin X > coSs o, Cos X
=> COS0. COS X — Sin X <1

= yJeosZa+1=1

=>cosa=0
—>siny+cosa=1+0=1

(B) AM.2GM.
logya+log b +log, c+log, d

> IogaX Iogb>< Iogc>< logc
4 logd logc loga logb

=logy a+log, b +log, ¢ +log,d >4

y-z _z-x _ X-y
C) x-y= vz ry—2z= -~ ,Z—X= Xy
(x-y)y-z)(z-x)
L x=y)(y-2)(z-x)= (xyz)?
=>xyz=1
sin(2A+B)
® —gng ~

Using compondnedo and dividendo
sin(2A+B)+sinB 6  2sin(A+B)cosA _ 3

sin(2A+B)-sinB 4 ~ 2cos(A +B)sinA ~ 2

tan(A+B) _3

P,
tanA 2 q P

1.

(D)

12.

(A) > (Q); (B} (P); (C) > (P,Q,S) ; (D) - (R)

(A) Considering the quadratic expression
(232 +8x+8)p? + (X2 —2x + 4) is least
22 +4x +4)p? + (x~1)2+ 3
2(x + 2)? p? + (x —1)? + 3 having least
value at p, = 0 & x, =1
B) (k+1)a2+4xa+4(x*-k)>0; VaeR
= 16x2-16(x2-k)(k+1)<0
= kx?>k(k + 1)
Case -1 k=0 020 true vV xeR
Case-2 k=0
kx?-k(k+1)20 VxeR
[0 k>0
(ii) D<0

4k¥k+1)<0
k € (-, —1] L {0}
ked

© 0] k-3<0 =k<3

(i) D<0 =kk-1)(k-3)?<0
= ke[0,1u{3}
Common solution
kel[0, 1] ]

for k = 3 also, inequality satisfies.

23ingicos§ sin3—x Zsingi.cosf.sine’—x
2 3x2 32x = 2 92 =sin2x + sinx
3-4sin? =~ |sin=> sinX
2 2 2
a=1,b=1]

0
Since, logygg IX + yf = 1/2
= |x+y|=(100)"2 =10
[x +y| =10 ..(i)
and logq Y =10g4g IX| = 1091904 (" y>0)

2

y

S
I x|

= =2=y=2]x (i)

From Egs. (i) and (ii), [x+2|x|| =10

x<0, |x—-2x]=10

=>[x|=10=>-x=10
x=-10
From Eq. (ii), y =2 |-10| = 20

(a, b)=(~10,20) =>2a+b=0 Ans.
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13. 0 | 16. 8

2 20= 4 51BN 1 5 tande
n 2n 4 (1_008‘72) oS V= 3 = Iitan?e 3 o
Given that sin2 — sin— sin —— =~ 2 1
[ 7 4 =1+tan20=tan?0 = >
1
24— =30 — =
(cosz—“—coSGT”J | Now 2 cos? 0.~ 3 cos o =32. 7 =2

‘ = 2cos20—4 cos o +cosa—2=0

1( 275)( 21 n)
=—|1-c0s— [| COS+—~+ COS— | :
4 7 7 7 =coso=—7

2
1 2n m 22T 2n v 2n 4n 8n 10m 24n
= —| COS— +COS— — COS* — — COS—COS— —t—t—t— = = =
1 2n n 11 _4n 1 3z 1 oy 1T M _
=— cos—+cos—7——§—§cos7—§cos7——2-cos—7— Letxc—x-21=y
4 71 o E=y(y-18)
= o _coskol =y - 18y = (y - 9)° - 81
-2(0037 2987 2):P+Q+R = (X2~ x - 30)2 - 81
1 1 1 = [(x = 6) (X + 5)]? — 81 will be minimum for
= (—§J+(—§j+(zj=0 Ans. X=6,-5
difference = |6 — (- 5)| = 11 Ans,
18. 6
14. 364
wH=4 i\/(ab)2+(bx/1—a2)2 +c =tb+c
=2A+G2=27 Minimum =c-b
= 2A+AH =27 (» G2=AH) . _
BA = 27 Maximum=c +b
= ) sum  =2c=23=6Ans.
:A=%andG2=g—x4=18 19. 91

Let f(x) = X2 + ax + a2 + 6a
f(1)<0

- a,b are the roots of X — 9x + 18 =0
.'.a=6,bb=3ora=3;,b=b|6 ; —a2+73+1<0
Loa=a+b=98 = |la-b[=

| (o735 -7+35

e GREGEE T

f(2)<0

=1+3+32+33+3%+3%5=364 Ans.
= a’+8a+4<0

15. 2009 \ 1 2 /
(A)Casel:x=4 Y ¥
Then |x+4—x|-2x=4
=>4-2x=4
o x=0
Casell : x < 4 or—-4-2.3 <a<-4+2.,3 ...(ii)
Then |[x—(4—-Xx)|—2x=4 From inequations (i) and (ii) we get
= |2x—-4|=2x+4 ;>|x—2|—x+2 _7~3‘/§<a<—4+2\/3—>
X-2=X+2, x22 2
= Y2-x=x+2 x<2 x=0,x<2 Integral values of aare =6, — 5,4, -3, -2, — 1
is only solution , Required sum
S=0,N=1=(100) 0+2009 (1) =2009 Ans. = (=B)2 +(=5)2 +(—4) +(=3)2 +(-2)2 +(~1)2 = 91Ans.
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PHYSICS

20. C : s
Afu v u+y j-.PEa
2\ cosO cos0 2cos0
i
) 2m
21. B ' o
a 37
AT \\\\\\\\\\\\\i\\\\\\\
2 100
Work done, W=F (I - 1)) = 50 x 3° -3—J

W=%m(V2-U2), u=0

X= = cos 30°= — ——-=110v2 2o 20
2 4 = 3 2 V'3
22, B = V= Jﬂm/s
2. ¢C 3
" . Fcos30°
40 km Initial acceleration 5 ———————
l Fi . Fcos37°
v, =8 km/h S, =V, xt inal acceleration = ————
40 °
t=—=5h S, = 10x5=50km __c0s30° _ 3x5 _ 543
8 8 Ratio = = = = —
cos37° 2x4 8

24, B,C,D

B) Acceleration is upward with horizontal initial ve- 29 A5>Q :Bo>R:CoQDwP
locity so trajectory is parabolic. . v - ;

(C) Acceleration is zero so velocity is constant. 30. A5QR;:B>RS;:C>PS,D>S
(D) Due to acceleration speed increase

3. 2 mjs?
25. AB,C Acceleration of block A in lift frame,
R a _mg-a) _
a,= R o°R AL om rightward
26. C Net acceleration of block Aw.r.t. earth

Centre of Mass is affected only by external forces.

_a)2
a, = ((@y ) +a% = (g-ar 4a) +a’

27. B,C,D
(9-a)®
28. AD aﬁ =_4__+a2
_ _ L2 _10 to find out the minimum value of a
' sin30° ' 2 sin37° 3 i i 2 .
2a N - A 4 2a=0 __g_ _E:
. . 1 2 N da 2 * = + 2 0
Displacement. of pointP : [, -, =4 - 3 ° gm
=39
%%
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32. 40 ‘ 36. 0020.00
According to work energy theorem

W, + W, + W, =AKE =0 %
W, =400J )
Wg=—72><5=—360 M10m/s
W, =40 A > v X
10m/s B
33. 2mis 4 10m/s2

(600g — 300g) v = 10 x 10°(0.6)

= 3
3000v=6x 10 Path of particle A, w.r.t B will projectile, they collide

v=2mis if AB in equal to range
34. 000175 AB = gx_11qgg = 20m
0
F F 1 2
= = — -—_ 25 01 =8
““m+m 2m :> 2" *(0)7=s
‘ 37. 0003.60
5
—m=s,
400
I:net
ma, ma, - ry
<« m _m—_ m ——> 140 N
B A
2 t R
In C-frame 0 1 N\ -
. ~100 >
Displacement of Ain C-frame 7/12
Sac = Sbc = Sab = 190 28,0+ 28, =0

Positive area = negative area att=1.6
] Totaltime 2 + 1.6 = 3.6
Sac =~ Sbe = 25,.= TA~

ac™ 100 38. 143s, 0.45m &2
- _ 1 _ 5 . 1 _ 7 16t+07t=2rR =10 =
Sac™Sc=Sac™ 200 ~ SaT 300 400 400
Total displacement A = s, + S5, s t= 150_271 =14.3s
2
r=1=ll§\,—=o.45m/s2

35. 0005.00

For minimum V

dv ]

il =1= = - —

dx = x=-1=0 = x=1= V(X >

V(x) + KE=2

5 1 , 5
= = —MV® =— -
KE 2 = 2 2 = v=5m/s
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CHEMISTRY

39.

40.

41.

@

MOTiON IIF-JEE

D

V 336
Ne——=""=6 =

56 5 Letv=11t
M:E:.

2

Wtof H,O,/lit= 3 x 34 = 102 gm
Wtof H,0 =264 -102 =162 gm

_ 162 _
Moles of H,0 = 8
Mole fraction of H,O, = 3 =0.25
ole fraction of H,0, = o——=="9.
102
0, = 100 = 0
% wiv 1000>< 10.2%
Molality 162 gm water contain 3 moles of H,0,
3 1000 .
1000 -» —x1000 = —— = Molal
0 —>162>< 0 Z olality
D
3
KE. = —2-RT per mole
3
KE. = EnRT for n mole
3w 3w
E,=——RT, : =——RT.
'T216 ' T2 230 2
E_3% T _3
E, 16 T, 1
T_16 5.8
T2 30 5 3T1-T2-8.5
D

v=3 litre v=2 litre

1 atm 3 atm

127°C 327°C
1x3 _ 3x2

M= Rx400° ™~ BOOR
Now, when stop cock is opened.

Px3 . Px2
R x 500 Rx500

3P, » 3 6
500R 500R ~ 400R 600R

3P 2P 3 6
—t— = —+—
4 6

5 5§

i
5

=n1+nZ

7 7
5 = 4
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42.

43.

45,
46.

47.

48.

49.

50.

51.
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B

nRT
P - . P e
V =nRT; v

Forl, V,=(10)°
lind V, = (10)2 x 10

4
lird V, = z7(10)°

V,>V,>V,
Therefore, P, <P, <P,

P3 V2
D

AD
AB,C
AB
ACD
(A>S, B>P, CoR, D>Q)
total values of /=n

Actual value of /=0ton -1

Total m value =2/ + 1
Actual m values = + [ to — [ including zero.

A->S; B->Q;C->P;D>Q

3
2\__2
g1

f3RT
Vrms_ M
Vins(A) _ [Ta-Ms 27 2

Vims (B) \}MA T, Sy7X7 2228333

3
number of waves = orbitno. =3




52. 79 eV 0.612 o1
HoH+e IE,=136eV Moles of (C,Hg), TiCl, = ' =35
27°6/x "™y T 48+29x+35.5y 30
He - He' +e IE,= 2466V FESX TSy
We have to determine the value of
He'? + e~ — He" AH=a 0.612x 0.1
He' + e — He AH=b =  molesof CoHe= 48 29x+355y 30 ()
He*2 + 2e- - He AH = (a +b)
IE,of He* = IE, , x22=13.6%x4 =544 - 0612y
: "' ' ' = Moles of CI" = 457 59% + 35 5y
=-544ev
He*+ e — He
e = moles of AgCl = 1438 ...(ii)
IE=246¢eV 143.5
b=-246eV 1
: X
total energy given From Egs. (i) and (i) : 3 =3 or y=3x
=-54.4-246 o o
=796V =79 ev Substituting in Eq. (i) gives :
53. 58% 0.612x _ 1
H,=1.12 at =0.05 mole = 0.1 gm 48 +29x+106.5x 300
D,=1.12at =0.05 mole =0.2gm = 48+ 135.5x=183.6 x
Aiter deffusion H, left = 0.05 gm =>x=1andy=3
H, diffusel in given time =[1,3]
=0.1-0.05
_ 55, 3
=0.05gm From the mass of precipitate, moles of Agl formed
by moles of ethyl iodide can be known. Comparing
wy, i, My, 2 . ,
e = m = 1 the moles of ethyl iodide to the moles of organic
Hy TD: D> compound, x can be determined.
005 _ /1 Moles of Agl = 148 0,63 = Moles of ethyl iodide
= W;‘= 5 = Wp, =1.4x0.05=0.07gm 235
. 2_ ] Also moles of theyl iodide = x x Moles of organic
% of D, in 11" bulb compound
0.07
= ——— —x100 = 589 _37
007 +005 < 0= 58% = 0.83=_-ex
176
54. 1,3 : = x=3
Balance the given reaction in terms of x and y.
Compare the moles of compounds at different stages. 96 5
The balanced chemical reactions are
(C,Hs ), TiCl, ——>XC,Hs + Ti** +yCI” 57 % xJ/atom
CI +Agt ——AgCl
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