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SOLUTIONS

1 1
.. centroid P [6' 2@)

{535

MATHEMATICS
1. D
- 1 o 138
[abc]i=% — 22
4
d=r(3xb)+pu(bxc)+v(C-3) \
- . 1 Q /]L (1.0)
= = — 50)
Then d.a=ulabc] il R A
- - .= 1
d.b=v[abc]=—-v
4
- S 1 ©? A _ﬁ C
dc=k[abc]=zk 2' 2
. b 1
X Atp+v=4d.[a+b+¢c] Area of APQR = — PR x QL
2, C 2
Leta point_(SCose, 4sing) ' . O 1 1
then equation of normal at this point =3 B 5= “_4\/5 = _\/E
4y cos6 -5x sin6+9sind cos6 =0 B
if this normal touches the circle x2 +y? =r? since & ang & ities of & hvberbl
then perpendicular distance from centre of the circle nee 2 an 2 are eccentricities of a hyperbola
=r and its conjugate
’ 9sinHcos I 4.4 . 4 e2e?
= =l e, 4=
2 2 e2 o2 ' 2 g2
[Vi6cos26+25sin20| e
line passing through the points (e, 0) and (0, &)
the value of r will be minimum at cos26 =% e'x+ey-ee'=0
thenr =1 it is tangent to the circle x? +y?2 =r2
min
3. B e’ _
t tant 2
. COJ‘X dt _ anJ‘X 7 dz eZ +62
2~ 2y 2
A t(1+t) : 1+2z ) e2e1?
e St T
1 e’ +¢'
by t= 7 sLor=2
D
tan x 1 e ot dt
j > dt + I —d=5 [25 1(x) =log 5 (2 - log (16 sin? x + 1)
1ie e T+t 1<16sin?x+1<17
4. A 0 <log, (16 sin*x + 1) <log,17

2~log, 17 <2-log, (16 sin?x +1) <2
Now consider

0<2-log, (16 sin’x + 1) <2

—~0< Iogﬁ [2-log, (16 sin® + 1)] < Iogﬁ
2=2

the range is ( — «, 2]
A

1

Letf(x)=xInx, f(x)=1+Inxand f(x) = X

1 1
Also f(0*) = 0, f(g) = - N

(asf(x) =0 atx = 1/e)
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The adjoining graph is the grpah of y = x In x. 10. AB,C
Consider three points A(a, a In a), B(b, b In b) and

1
C(c,cinc - — -
), (A) )= 7 at x=0
_ lim 1
(o] RHL= "o+ 1ooix =0
1/ Sx
OA e e im 1 _im 1 _iim 1,
—1/e B B x->0" 1401 h—0 142-1/h “h-0 1s 1~
[e 0]
on the curve such that the centroid of triangle ABC Here RHL = 0 and LHL = 1, so at x = 0 : f(x) has
is non-removable discontinuity.
a+b+c alna+binb+cinc . 1
3 3 , which always (B) f(x) = tan™" (;(—) atn=0
lies above
i 1 : 1
the pointP(a+g+c, a+t3)+cln(a+g+cJ RHL = xin(;* tan™ (3(—) = hh—To tan™ (FJ = %
Comparing their y co-ordinates we get a®b®ce > 1
a+b+c )30 LHL = Iin& tan" (—) = h“mo tan-t (—l) =_ 2
( 3 ) and equality holds iffa=b = ¢ x> x) > h 2
non removable
8. D
2ABC is not defined el -1
there is no solution (C) f(x) = olx 4 AtX= 0
S BD 1/x 11x
f(x) = x + sin x ’ _ lim e’'" -1 _ lim e " -1
LHL = x>0~ _1/x RHL = x—>0" _1/x
2n +1
A= Ix+sinx dx ~1/h 1/h
1= ) _lm & =1 m &1
T h—0 'o~1/h 7y = h—0 TR |
=1 Non removable.
2n
X2 2 T 1
= 7—cosx =271 —~——C0S2n +COS T (D) f(x) = i x| atx=0
T
x"_n,"() | x| =0 Removable discontinuity
". AC

2
- 0= —
AP =1 . sec 30 J§

= radius of the small circle

A, =2 radius of the outer circle = x + 2 = 2 +3‘/§

cI:earIy A, +A <A
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12. A,B
Area of the shaded region

= fﬂf— )dx- {3x3” %;}1= ==

W=

w|N
W=

Area of the square = 1
Probability = 1/3
A U B = whole of the region enclosed in
0<x<1,0<y<1
A and B are exhaustive events.
13. B
AP?2+BP?2+CP2=|z~z P+ |z-z P +|z-2F
= 3JzF + Jz P+ |zl o+ Iz -
Z(Z,+Z,+25)—2(2,+ 2, +23)
. AABC is equilateral
ClziHz Hz 2

Z,+2,+2Z5 _ Z,+2,+2,4 -0
3 3
also [z} =1 (.. circumradius is 2)
~ AP2Z+BP2+CP?=3x1+12=15
14. B

15. A

16.  16.(D),17.(B), 18.(B)
9+8+6+5+4=32
=setP (A B,C,D,E F)=(2 3,4,5,86,8,9)
n(S)="c,5!

Total numbers divisible by 5 =° C,4l

19.

Total numbrs divisible by 3 =* C,5+°C,51=6!
For total number of numbers divisible by 4, the dig-
its in unit and tens palace can befilled in (3 x 2+ 2
x 2+ 1+ 1)ways

So, total number of numbers thus formed =60 x 12
=720

(A) > (Q), (B) > (R), (C) > (P), (D) > (S)
(A) when x > 1, then t < x

1
= J(x —t)cosmt dt

= (x—1) sinnt] J‘( 1) smnt
1
=1 J.sinntdt _ 1 (—cosm)
T o9 T m 0
1 1 2
= = 4+ 75 = —F&
Tt2 752 Tt2
Limit D rn+1-n)
(B) n—w r2

Limit (2_1) _1
now {2 2
(C)x?.y2=(x+y)
diff. both sides w.r.t x
dy dy
3 242 2 = n-1 —_—
2x y* + 3x?y ax nx+yn-1(1+ dx)
3 n—1
dy 22Xy -n(x+y) Y.
© X T onx+y)To3xdy? T x (given)
20y =X (x + )" = ny (x + )T = By
5x?y*=n (x +y)" = n x??®
n=5
(D) (z+ap)*=0o®

(z + aP)® = o® (cos 2x + i sin 2n)
z=q (cos 2n +isin 2n)"® - of

2kn 2kn
z= COS——3—+|S|n— —OLB

Herek=0,1,2
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20. (A) > (P), (B) = (P), (C) > (S), (D) > (Q) = mé+4m*+ 3m? + 1 = 0 which has no real solu-
tion.
10 1 10 =2 . ]
NE I xe [ Z}dx _ I(—x)e [[ dex (C) Equation of circle
o -0 _ (x—at?)(x —at3)+(y —2at,)(y —at,) = 0
1 1 1 => xX*-xa(t?+t?) - 2ay(t, +t)-3a?=0
Now [_ X+ 5} = [_ (x + 5) + 1} = —[x + 5} if x Let it intersects the parabola at (at?, 2at)
(at?)? - a2 (12 + t3) — dat(t, + t) - 3a2= 0
; 1, Itis four degree equation in ‘t’ whose four roots are
odd multiple of 2 t,t,tand T
" X[“l] :3;2_} ;(T);c:;use tt,=-1)
= |- 2)dy _ _ = ==
o 1= [xet Haa_q 520 (D) F(x) > 0 = f(x) is increasing
. . f(—o0) = — w0 and f(eo) = o0
(B) y = mx — 2am — am® is normal to parabola it = f(x) = 0 has exactly one real root.
touches x? — y? = a% if * = a?m? - a?
= (-2am -am?®?=a’m? - &
PHYSICS
21. Cc 24, A
da_ 1dF _ 1(, kd% k[, 2 ( Gm) | mGMh
————=—|2- =——la-Z|=-0%a-a =p —|h = T=
dZ  mat? m( dtzJ m[ k} o(@=2) P=M"77 )" andPM=pRT = Rr?
2. A . 2. C
® 26. D
= For decay (i)
Q=[230.033927-229.033496 —1.008665] x 931.5
=—7.7 MeV
For decay (ii)
Q=[230.033927-299.032089 — 1.007825] x 931.5
=—-5.6 MeV
Moment Of inertia Of the I'Od w.r.t the axis thorugh Q is negative for both the decay' SO hone of the
centre of the disc is (by parallel axis theorem). decays are allowed.
2 .
| = %‘;—+ mR? & K.E. of rod w.r.t disc = %la)2 27. ¢©
2 TV =C (C is a constant)
=M |Ri g dT
= Vo (1-y)cv™ (~ve)
23. D
2
dé a7 _ 1=y} (=y)CV"!
e= 5 yE (1=7)=v) (+ve)
A

-+

or, AQ= %Ad) [No role of velocity]

Current leads emf so circuitis R - C.
tan ¢ =x/R, $=45°, R=1000Q, @ =100
C=?

i oz 1 o=
Since tan 45° = 2CR soC =10 pF
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29.

30.

31.

32.

&

(A), (C), (D)
F=(i+2]))A cos ot
This is combination of S.H.M. along x and y axis
having equations
x=Acos ot &y =2Acos ot
This is equation of S.H.M. along a straight line
y = 2X
i =(i+2j)A cos ot
A,B,D
Increasing the accelerating voltage fmeans

increasing speed of the electron, thereby decreasing
time spent between the plates. It will reduce X

Increasing deflecting voltage means increasing
electric field between the plates, making acceleration
of electron greater.

Increasing distance once again will change electric
field between the plates.

AB,.CD

V,=1,R =10 x 10 = 100 volts (since, |, = 10 amp
from figure)

Also | = eRC

‘ L)t .t
Taking log ; Iog(-"—j = = C= Rlog(l, /1)

1) RC
At;t=2sec, I =2/5A
C=“_2‘To‘“
10log] —
9(2.5)
2 2 1

C: = =
10log4 10x2log2 10¢n2

1
C=Toms Heat produced
1 1 500
- —CV? = _500
T2 2(105,12}(1002) 5 loules.
Hence (C) is correct
A,B,C
30°
30° B
30
60°
30°
—_,F)A ----------------
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_ nr _ mV

Arc AB = 3 = 398
Tlme’t'=(~L (E =I-=m
2n A 3 6 3gB

Sol.
33. Ignition point of air gasoline mixture is b

Ve
34. V,

v
35, Tb=Ts[v"i‘-] = 614.3K

b

Sol.
36. (C) Equivalent resistance
v 1oV 8 x 108 Q
=—=—— =8 x
I 2x107°A
7. @op=2C
. ( ) - }\'
where n = no. of photons incident per unit time
Also, I=ne
_Ihc ., _ (2x107°)(6.6 x107%*)(3 x 10°)
=P="G = (4x107°)(1.6x107"°)
9.9 _7 9900
= —=x10 =——A =
16 - M= 76 6187 A
Which came in the range of organge light.
38. (C) The range of wavelength for red light is beyound
the wavelength of incident light.
39. (A)—»> Q,R,S;(B)—>PR;(C)> QR,S; (D)> PR
40. (A)>R;(B)->PR,S;(C)>QRS;(D)>R

o




CHMISTRY

M. B 46, D
1 12 SO;H COOH CH,OH
X=2% [+ 1.78 % 10722+ - Ny X2+ 125 x10-22
A
1
= Na [2+107.2 + 24 + 75.28]
A L—H |-+
208 9
= Np 9m=208amu 0=5=0 CH,0°
42, A
N, + 3H2 2NH,
Due to addition of inert gas at constant pressure
equilibrium will proceed in the direction in which more More resonating structures No Resonance
numbers of gaseous moles are formed. : ; :
43 D more stable inter mediate less stable inter
Fe —s Fe2* + 26 E° = 0.44 V So, Acid is more acidic mediate less acidic
47. A
AG° =-2xFx044 43 c
Fe3* +3e~ - Fe E°=-0.036 V )
49. B, D
AG®, =3 x F x 0.036 50 AC
3t 4 o~ 2+ * '
Fe**+e~ > Fe
51. ACD
AG%y =—xx F x E° 52 A B
— = — 0 - d
2xFx044+3xFx0036=-xxFxE A and B are inner orbital complexes and d?sp3
E°=0.771V -
u“ B hybridisation.
) 53. D
54 c
All resonating structures are aromatic. Ph 0O
@
I HO® I ¢ Ph™ O
More resonating structures but non aromatic. CH;—C—CHj; >CHy~C—CH, e
6a —H Inter molecular aldol reaction
® ®
CH, =CH-CH, ¢ CH; -CH=CH, Ph o°
only two resonating structures Ph o° )\)/(
® HO® o G)ph q
CH, = CH +ve on more EN C, less stable o — o
‘ Ph
45. c Intra molecular aldol reaction
Corner Faces Edges centre
4A 2B 4C C g p~OH
1 1 1
X — X — X — x 1
8 2 4
—2H20
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55. C (C) CHz;—COOH —
56. A Haloform test, Tollen test Aldol condensation
57. C OH
58. C
59. (AQ,R (B)-PR (C)-S, (D)-P
D Halof .
(A) CHy~CH,—CHO — Tollen test and aldol condensation. D) — Haloform test

(B) CH3—ﬁ —CH,-CHO - CHOH - CH,

60. (AP (B-P.Q,R (C)-P.Q (D)-P.Q,R,S
Haloform test aldol condensation. ) B) ©-PQ D-RQ
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