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SOLUTIONS AND ANSWERS FOR CHEMISTRY UNIT-3, PAPER-2, DT: 21-01-2010

1. Ans. : A
Sol.  protonation at ‘a” will generate aromaticity in the molecule.

2. Ans.: D
3. Ans. : B
4, Ans. : C
5. Ans.: A, CD
Sol.

HyC O3 _HC CHO 4+ oo

\/\CHZ (ii) H,0 / Zn
>:CH2 e —0 + HCHO
HaC (i) H,O / Zn —
HsC

6. Ans.: AB,C

7. Ans.: ABD
Sol.  all geometrical isomers are diastereomers of each other

8. Ans.: A B, D
The strong acidic medium makes -N(CH3) group meta director due to protonation.
Wurtz reaction disproportionation takes place so multiple products are formed

0. Ans. : CD

10. Ans.:A-Q,S;B-P,;C-RT; D-RT

11. Ans.:A-P;B-S5;C-Q;D-R

12. Ans. 6
Sol. CH;3-C=C-C=C-CH,-CHas.

13. Ans. : 8
Sol.  Product contains 3 asymmetric carbon atoms.
14, Ans. : 2

||||‘H

o |

_0
Sol. enolic form.
15 Ans. : 8

Sol. x=2,y=6.

16. Ans. : 3
Sol. CH3CH2CH3, CH3CH3, CH, =CH>



17. Ans. : 4.

18. Ans. : 4

Sol.  Probability factor of A=5
PFofB=7.6
PFofC=6
PFofD=3

.. For each 6 moles of C, moles of A + moles D =8
.. For 3 moles of C =4 moles A + D are formed.

19. Ans. : 3
Sol.  Molacularity = 1
Order = 2.

MATHEMATICS

20. Ans.: D

Sol. (zﬂj(zﬂj(3+1j:1+1+1+1+i+i+1+i
x Jly J\z X 'y zZ Xy yz X @ Xyz

3
Using AM > GM, (X””J > xyz = = 27
3 Xyz

,-,1+1+£+1+i+i+i+1> 1

3 3
>1+ + +
X 'y Z XY yzZ IX @ Xyz Ixyz  3xPy?z? Xyz
3
> |1+ L = 64.
3/xyz
21 Ans.: C

Sol.  No. of games having both teams of couples = 9C, = 36.
No. of games having exactly one couple in team = 9C, x 7C; x 2 = 504.
Required number of games = 36 + 504 = 540.

22. Ans.: C
Sol. Letx®+4x+4=(x+2)°=t thent>0V x e R.
So that f(t) = at® + bt + ¢ = 0 should have distinct non-negative roots for which

b >0andaf(0)>0
a

= ab<0andac>0.

23. Ans. : B
Sol.  Let A denotes the event that P1 wins in 3" round and B denotes the event that P> wins in
first but loses in 2" round. Then required to find P(B/A).

(8n-1)
PBAA) payz — 8 =1y,
P(A) C,

8n
P(B N A) = (Prob. that both P; and P, win in 1%) x (Prob. P, winning and P, losing 2"
round) x (Prob. P; winning in 3" round)

P(BIA) =

(8n-1) (4n-2) (2n-1)
— C(4n—2) C(Zn—l) C(n—l) .
8nc4n 4r‘|c:2n 2r‘ICn
= n_ Hence P(B/A) = 2 :
4(8n-1) 8n-1

24, Ans. : ABCD

Sol. AB=BA= (AB)' = (BA)' = A'B" = AB = AB is symmetric.
Also AAY=| = (AAH) =1"=1 = (AHTAT =
= (AHT= AT = Alis symmetric.
Similarly B is also symmetric.
Also (ATBH = BH (AH =B*AT=(AB) = (BA)'=A'B™.
= A B?is symmetric.

25. Ans. : C.
Sol.  Using Binomial theorem, given



26

Sol.

27.

Sol.

28.

Sol.

29

Sol.

30

Sol.

31.

Sol.

32.

(1+cos ) = (\/5—1)3 1 _ [x/i—ljg _ ( sinx T'

" sin®x sin x J2 -1
_sinx .
— 1+cosX= 21~ («/5—1) + (ﬁ—l)cosx—sm X.
= (ﬁ—l) COS X —SIiN X = (1—«5). On simplification,
X = 3n/4.
Ans. : BC

Applying C; — C1 — Cy, the determinant is
4 (arcotd )f

4 ($in cesec 6 )i =0.

4 (Beccos® )i

Ans. : ABD
9

Prob. That white face turns up at 1% throw = % ‘T

1
+ =
2

o w
1]
N

Prob. That first two throws yield while face is
18,1 9 _5

2 144 2 144 16

Prob. That first throw yields black face =1 — % = %

Prob. That 3" throw yields black face given white face turns at first two throws is
1 81 19
2144 3 [ 27144 9 _ 3
S 12 S 12 10
16 16
Ans. : AD
Observe that o” = a’bc, p? = b%ca, y¥* = c’ab and 2b =a + c.

Ans.: A-PQ,B-PS,C-R,D-PQ.
A. Discriminant is 4(ac + bd)® - 4((a + b) (c + d) (a—b) (c - d)
= 4(ad + bc)?,  a perfect square.
Discriminant = 4(a — b%)? — 4(a + b)* (a—b)* = 0.
Show that disc is negative
X1+ X2 +X1X2 ==, X1Xo + X1°X2 + X1X22 = b, X1°X,°= —¢
= XiX2(l-a)+c=bor xiXz(1-a-xXiX2)=b

COow

= X1X2 (1—-a)+c=borxx;= ?—_;: which is rational.
Ans.:A-QR,B-P,C-PS,D-0Q.
A. Given that P (X) = P(A N B) + P(X), P(B)=P(A) + P(A).
= P(AnB)=0
P(A U B) = P(A N B) + 3P(A) = P(A) + P(B) - P(A N B) = P(A N B) + 3P(A)
P(A N B) =P(A) . P(B).
B. PAUB)=P(A)+P(B)-P(ANB) = %/ =P(A) +% -3 = P(A) + /¢
= P(A)=ls-Ys="s = Y3 = P(A).P(B)=%5.%="3=P(ANB)
C. P(A) =%/, =Y, P(B)=%4=%, P(ANB)=Y =P(A).P(B).

PI(AUB)NA
D. P{A/(AUB)} = l(AuB)nA} P(A) - P&
P(AuB) P(A+P(B)-P(AnB) P(A)+P(B)
=P(AnB)=0.
Ans. : 3
[ 2_ 2_
The roots are 2k+ 4k2 Ak -1 =mz1.
Givenk-1>-2, k+1<4 = -1< k<3
k=0,1,2.
Ans. : 0



(x+2)% (x+3) (x+4)°
X x? X3

1 2X 3%
then f'(x) =ay + 2a,X + ..... + 6agx’, then f/(0) = as.

Sol. Letf(x)= =aptaiX+ ... + agX

’ 2(x+2) 2(x+3) 2(x+4) (x+2)* (x+3)* (x+4)? (x+2)? (x+3)* (x+4)?
Now f '(x) = X X2 X 1 2X e | T 1 x? X
1 2X 3x? 1 2X 3x? 1 2 6x
thenf'=0+0+0=0. . Coeff. of x is 0.
33. Ans.: 9

Sol.  Using principle of inclusion and exclusion,
"C3-n.""2C; +n=30

w_n(n_2)+n:30
6

2
= n(%—nﬁ%} =30

orn®-9n®+20n-180=0. = n=09.

34. Ans. : 5

Sol.  The probability is m/n, where n is the number of positive integral solutions of x; + x, +
..... + x5 = 101, which is **°C, and m is the number of non-negative integral solutions of (2y; +
1) + (2y2 + 1) + (2ys + 1) + ..... (2ys + 1) = 1 or which *°C,.

52
. Prob. = 100C4 - 22l = k=221.
C, 3201
35. Ans.:5
Sol. a+y=4/a,ay=1/a, B+35=06/b, B6=1/b
O(+]/:41 ,8+5: :£+l :4:£and
ay po a y B
£+£ =6= g
B o y
= o=1B=%y="38=Y
.a=3,b=8.
36. Ans.:1
Sol. Usethat AA"=ltogetx+2y+4=0and2x—-2y+2=0togetx=-2,y=-1.
37. Ans. : 0
38. Ans. : 0
Sol. b=(l+l+l+ ..... +i]—(l+£+l+ ..... +ij
2 3 200 2 3 100
( 1} 1( 11 1) ( 11 1}
= 1+=+—+t— |+ ==+ — || - | L+ ==+ —
3 5 199 ) 2 2 3 100 2 3 100
1 11 1 1
= l-—+ -+ ——— =
2 3 4 199 200
a-b=0
PHYSICS
39. Ans.: A
Sol. X=X sin ot o= |k T:Zn\F
m m
2% = ¥, sin ot tzlsin'l[z)
3 10} 3
. Time taken from extreme position to the wall = T — T _sin (zj
4 2 3

T

o fpr )
o]

. Time period of motion = TZ—Tsinl(ZJ



40.

sl )

|2

= plSl) 50
9”:(:391)9; Time period T=,, [
| 39
41. Ans.: D
Sol.  Kinetic energy is maximum wheny =0 forall x. cosot=0, ot= 7%, 37, 57
2 2 2
42. Ans. : B
Sol. tan135°= Ve
Vv
® = 2007 rad/s
k = 20m rad/m sov= 2 =10.
k
. vp=—=10m/s

43. Ans. : BCD
Sol.  Equilibrium position koo =mg

. Amplitude A = Xo + 0p = Xo + M9
k

Maximum elongation = xo + 290 = X + 2M4
k

Maximum acceleration = M3 +Kkx = g+"ﬁ
m m

= Ao’
44, Ans. : BCD

sol. ! sh=sh- (')z
3 3
h—h=1 Pp’ — Pp = pg(h' — h)
3S
= m®
3S
45. Ans. : BC
Sol. v;=(0.01)°n=v,(0.04)°r V2 =25
Vi 4
1 — 1
P1+§PV12 L +§/7V22
P1-P;= g(v;_vf) =10
Q=pvi n(0.1)> = 0.64x 103 M,
S
46. Ans. : AC

Sol.  Velocity of effluxv=",/2gy

Flowrate=va= [2g

g

2
A 1—(3) 0o 1 .
te = A [y 2dy is independent of p.



47.

Sol.

48.

Sol.

49.

Sol.

50.

Sol.

51.

Sol.

Ll = 2—\/5 = \/E—l = 1
t, 2 J2+1
Ans. : ABC
ar . at
V=——sin—
2
ar

X1 —Xo=0-a.

Xip—Xz3=—-a-(0)=-a
Distance traveled fromt=3tot =10

Ans.:A-P,B-S,C-R,D-Q
2
A. -2k (RO) (R):%a"

0" = —(4—kj0
m
L T=2n m
\ 4k V

B. (2RO) k (2R) - mg(Re)-—EmRze”

L YR -
3m 3R

Ans.:A-Q,B-R,C-S5D-T

Mg —F1 =M x"
R2
FiIR-FsR = (ZM) — a
Fi1=Fs=MXx" (X" =Ra)
Fs = k(0o + X) kdo = Mg
"y k k
XT= -l — X OJC = —
2M 2|V|
X =Asin oct Awc = Vg

~ Fs=Mg+ Kk Asin oct
Fhinge = 2Mg + F1 + Fs = 4mg + g kx

. Fsmax = Mg + KA = Mg + vo/2Mk
FSmin = Mg—VO’\j2Mk

Ans. : 4.

Time period T = 27:,/ m
E
4
3r

Time taken = TT

o
i

Ans. : 9
—(2kx) (2r) = (gmrz + m(2r)2ja

ro=x"

[k _2g
3m 3R

fa.

k >

mg



(1 [8 _1 [ 2
2z \1Im 7\ (2+9m
52. Ans. : 3
sol. -9 (ay) = 2202
dt a 2
(3
A
Hfg dy _ 2,/20a Tﬂ
y 2 oA
H \/1_(&) 0
A
2H( A%
g | a?
T=
3
53. Ans. ;1
Sol. y=yjpsinkx cos wt
}L:2_I:I_ k:2_72':4_72'
4 2 A I
. 4nx
y:yosmTCOSmt
| . Anx LT
Atx=— A=ygsin— =VyoSIN— =Vo.
3 Yo | Yo > Yo
54, Ans. : 3

Sol.  Ax; = path different between S; and S, = %

Ab, = =5 227 =
=7 3

= 2667 + 2?7[ S, lagging
Resultant amplitude =ty (\/5—1).

55. Ans.:5

V-V
Sol. f, =f° 0
2 0(v—3voj

‘. zfa'(v+v0] _ folv+v)

2 v V-3V,
Beat frequency f,="f.—f,
fo
= V+Vy—V+Y,
o b =v)

2fp _ 2fg _2fg _ 1

V. 193-3 190  19(5)

56. Ans. : 7



AR5

(BOk] .. Time period T = 2n m

30k
57.

Ans.: 1
Sol. T=2xn /L =5 /&
29 g

L=4H+2H=6H
H

T=n —12
\ ¢
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