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ANSWER KEY WITH SOLUTION
PAPER-1I CLASS XII # Xill (DATE 13-09-09)

MATHEM*TICS
1. c 2. B 3 B 4, D | 5. _BC 6. AB,D
77 AC 8 AC 9  AD |
10.  (A)-R. (B)=R, (C)-T,(D)-Q
1. (A)-PQR, (B) - PQRS, (C) - PQ, (D) -
12. 0 13. 7 14. 1 15. 16. 2 17. 2
18. 0 19. 4

PHYSICS

20. D 21. D 22. A 23. C 24, B,C,D 25. B 26. AC
27. AB 28. B,D

29. A->R;B->S;C->P,D->Q

30. A-R:B>S;C->Q,D->P

Q. 100 ,
31. ' (2)n+1 [ 4nsorJ 32. 0.64 volts  33. —S—HC 34'. 213 35.4R from O
36. 6.00 m 37. 3.225m 38. 20cm?

CHEMISTRY

3. D 4. B 4. C 42 B 4. CD 44 BD 45 D
4. ABD 47. BD

48. A->PQRS;B-Q;C—R;D->PQS

49 A>PQ;B>PQRS:C—>RS;D->RS

50. 8667%51. 50% 52. 16 53, 54<l, 54. 84 55 123 56. 6
5. 70
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MATHEMATICS

1. Given () = [sinx + [cosx + [tanx + [secx]]l] g, L = Lim 1[%(1 + 1) + zn(1 + 3)- en[1 + D)
= [sin + p], where p = [cosx + [tanx + [secx]]] \ nsw N nl U TR

= [sin x] + p, (as p is an integer)
= [sin x] + [cos x + [tan x + [sec X]]]
= [sin x] + [cos x] + [tan x] + [sec X]

- jfn(1 +X)dX = (X + 1)4n(1+ X) - x]:)
9

4 8 =2£n2—1=€n§
Now, for x e (0, n/4), sin x e (o, _—J |
. V2 | L=2
(1 j (0, 1) (1, 42) °
cosxe| —, 1], tanx (0, 1),sec x (1,
V2 Bt

f(x)=tan"'x
= [sinx] =0, [cos x] = |

.i .
[tan x] = 0 and [sec x] = 1 6. | —— —
=  The range of f(x) is 1. | / _ 2 8
2. Applying LMVT in [0, 1] and then in [1, 2] | | NI T
f(2)-f(
c, € (0, 1), 1@)-1@) =f'(c,) <3
2-1
= f(1)<5 f(0)=1
f(2)-fa s g0)=0
e, D _peyes - -
2-1 ‘ it
> rmzs | e\, ) fw=a
Hence, f(1) 5Ans | L j’ ’ _ | 2
3. Clearly.r -3, - b and r.—c-are coplanar } 7 : g(X) - 1X2 +( 2 1)'
= (f-3).(F-b)x(F-E)=0 L . — N |
‘ . ‘ : 1)=— =11
= (F-8).(xF-8-bx(F-8)=0 9 =7 =1
= (r ~8).(-T xC - 5 bx¢)=0 | g'(1) =¢
= -T. (rxc)—r (bxr)+r ‘Bx3). f & g touch each other.
: (D) I we pull down the graph of g(x) in (C)
. slightly down, there will be tWO solutions.
+3.(Fx8)+3.(bx7)-4a.(bx8) =0 | HE
( ) ( __/) (. R 7. = jf(sine)cosede N
=>T.(bxC¢-T.(@xC)+T.(Axb)=[abc] | a2 v
= F.(BxG+6x3a+axb)=[aba] - 1s ojf(me)s‘"ede o
4. | Use Rolle's theorem in [0, 1] o /2 _
! Use LMVTin[0,4] 2= _[ (f(sin 6) cos 6 + f(cos 0) sin 6) d6
l UseLMVTin [0, 2] | ‘ 0 ST
A, .. 3n+1 3 §ARI2 et et i
L — =Lim - SowemE R orovian e o ¥ : G P
5. oo n ae 20 2 | e i = 5{ ,1 d9 2
G, .1 g
L= #L’I!“n‘ = r‘;ﬂg;((n + 1) (n'+ 2) ... (2n))'n
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sin X4

‘8. Taking l6g. LHS =log

Ay

1
sinx,
+ log X,

sinx,
+log- X5

The functior.\ f(x) =
concave down

| sinx .
og —— is
9 X

Xy + Xy + X
Iog3|n(~’—~i——3)

1 sinx sinx, sinx
. —|lo ! vlog—2 +lo 3 1<
3( 9% 9 X, o9 X3 )
= optionA
f(x) = e* is concave up.

Xy + Xp + X5
3

Xq+Xo+Xg

eM +e™ +e™
——2e 3

3
=  Option C.
9. Let P(x) = ax® + bx? + cx + d.
1

I P(x) dx =2 (§+ d)

-1

b
Since P(a) + P(B) = 2 ( +d)

which is independent of a & ¢
a = —f in which case

| ' b
2 (b2 + d) = 2 (§+dj

-—

> Bty

n—d

.B—g

alé’

R
il

lim 222 f(x)
CX»o X

=)

10. (A)
}applying L-H Rule. -

(B) ' f(x)=x-4+ax+b.
_ B .
f’(x)=4x3+a':>x=—(%)3.

Since there is only one turnlng pomt

then cannot be four real roots.
(C) - Consider h(x) = €°f(x)
h(a) = h(b) = 0.
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h'(x) = & (F(x) + kf(x))

Using Rolle's Theorem there is atleast one
point ¢ € (a, b) such that h'(c) =0

= e“(f(c) + kf(c)) = 0

= fi(c) + kf(c) =0 =

1

Let (00)°= | (f)%at = k
0

g(c)=0.

(D)

= f(x) = k'3

' 1
Place back (f(x))° = f k3t
0

= k=Kk"
k> =K
KXk-1)=0
k=0, 1
f(x) =0 or f(x) =
(A) logyx + 2 log,y + 2 Iogzz 4
= xy 222 =16

|ogz(xy222)

2

x+%+%+§+g ‘ y2 15 '
2| x——| =1 (AM>GM

X+y+2z

—21,Xx+y+z>25> PQR

= PQR,S

5 cos z + 3lsinx 2 —{secylc (—- 5+ O,g— + 5:! € (5,6%}

cosec A, cosec B, cosec C are in H.P.

1 1
sinA’sinB’sinC. ™
sinA, sin B, sin C are in A.P.

2b=a+c¢
atc>b= 2b>bis true (No conclusion)

areinA.P.

‘a+b>c = -C+b>c =
a
L2 _ b2 _ .4
3 T ¢3 7 &3
b+c>a = b+tc>2b-c
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. b
= b<2c = E<2
c 3’ 2 P,Q
(D) a+b=3
aa
. HM < AM for 3 numbers E,E,bwe have
a a
3 <§+—2'7*'b— ‘
7 2 1> 3 b
a a b ;
1> 3 >3
> = —_—t =t
2,21 a a
a a b
4 1
—+—>3 = P
a b

12. (r=a)(r-b)(r-c)(r—-d)=9

All of the factor on the LHS are distinct integer.

9=(=3) (-1) (1) (3)

Assuming a<b<c<d,

r-a=-3 r-d=3.

r-b=-1

r-c=1

Hence on addition 4r—(a+b+c+d)=0.
13. f(1)=1 ' '

f(2) = f(f(1)) + f(2 - (1))
=f(1)+f(1)=2

f(3) = f(f(2)) + f(3 — f(2))

=f(2) +f(3-2)=3 -

Let us assume f(n) = n.

f(n + 1) = f(f(n)) + f(n + 1 — f(n))
=fn)+f(n+1-n)=fn) +f(1)=n+1

1 20f()

—_ ry= r
55210352,
S 13 1 20x21
Z 30,21:.30 2

=
14. From the first equation,
(1+x)(1=-x1%-x=0
= xM+x10=1 (1)
The second equation gives
(1+x)(1=-x"-k
=1+ x - x(x" + x10) =k
=1+Xx—-X~ k using (1)
=1-k: .
=0ifk=1.
15. Adding all the three equation
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2(x+y+2z)=128o0rx+y+z=6.4 ..(1)
Adding first two equations, we get
X+ty+z+[yl+{x}=74 ..
Adding 2nd and 3rd equations, we get
X+y+z+[z]+{y}=97 = ..(3)
Adding Ist and 3rd equations, we get
X+y+2z+|[x]+{z} =85 ...(4)

From (1) and (2), [y] + {x} = 1

From (1) and (3), [z] + {y} = 3.3

From (1) and (4), [x] + {z} = 2.1

= [XI=21y1=1,[21=3,{x}=0,{y}=0.3
and {z} = 0.1 _ ,
= x=2,y=13,z=31
= X+3y+z=9 Ans.
Let two linear functions be f(x) =
g(x) =cx +d

They map[-1, 1] — [0, 2] and mapping is onto
= f(—1) Oandf(1) =2 and g(—1) 2 and
g(1) =

= -a !~b=0anda+b=2 (1)
~c+d=2andc+d=0 -

=. a=b=1andc=-1,d=1

= f(x) =x+ 1 and g(x) =-x+1

ax + b and

X +1

= hx) = X — 1 = h(h(x))
X +1

-1
x—1-| 2X
= —_— ==X
x+1__1 2 v
x-1

= h(h(1/x)) = 1/x
=  h(h(x)) + h(h(1lx)) =y o+ x> 2.

1
\/(1+t2) (1+t)

c=lim fin (¢ +,/(1+t2) —In (1 + 1)k
“=lim (n (x+ @+ 1) =In (1 +1)
(x+\/1+x2]

i1+ X _ '

. k’$<+«/1+x2” . oo.
=In {im| ———— .| form—
L {1+x

7. Letp=lm |

= limin,




im 1+ X2 +1 )| 141 o
= N Jyow (1/x)+1 =In 1 =In 2.

18.  2f(x) +f(—x) =l sin (X-%J (1)
Replacmg X by X then 2f (—x) + f(x)
=_1 s|n (—X‘*':I")
X X
o ' | 1 . 1
B f(x) + 2f(—x) = sin (X-;)
Subtracting (2) from (1) then f(x) - f(—x) =0
or f(x)=f(-=x) -
From (1), 3f(x) =% sin (x —%)
or }f(x)"=_-é1; si_n(x-%}

1 1. 1
[ fxax= fe;sm(x-;} dx

rDI»—-\

1
when x= =g, X=TeDt=—
e

ot
e

‘ |
=_% /e: (t——] at =-[ 09 dx

Ie 1
1|lt

|

I Hence,2 || f)dx=0= [ fxdx=0
1$. We have (a tan p - va? -1 tan a)?

I +(Ya2+1 tanB - ya? 1 tanyp
J +(@tany— /a2 1 tan0)2> 0

a2 +a2—1+a2+ 1} (tan? o + tan?B + tan2y)

—{atana+ ya?-1tan B+ ya? +1 tany)2>0

2

_ o ‘ 4
Put x=-:- = dx=_tl2 dt =tan? a +tan?B + tan? y > 32—2:3Ztan2a_>_4‘
PHYSICS
20. D _ V=V, —V, =(gsinb cosot - u)i - (gsin®6t—gt)j
} Apply COE x 2~ t i — (gsin® 6t~ gt))
;1-mv§ =mgh +l.mv'2 = V' = (v2 - 2gh)"? J(gsmecoset u)dt
2 2 ’ . fcos® 0

Thus V' is independent of 6.

21. D
Velocity of approach of the ball normal to the

surface of collision v = J2gh

velocity of recoil = ev

change in momentum = mv + emv
=(1+e)mv~Iimpulse =N At

The normal reaction on the block ~ N

. Frictional force on block = uN=0.2 N
Change in momentum of block =0.2 x N At
=0.2x(1 +e)mv-02><15xmv

change in veIocnty of block 02x15xv=03 1/2g

22. A
- 23. c } -
CV T CV CcV]_ -50V

AQ=="L—CV=f-2t 2T TY
@ 2 c [ 3 3] 6
AW, = 5CV

24, BD 25. B

26. AC ' :
V,:ui-_—gt]

V, = (gsin6cos0)ti — (gsin? O)t

2
J = x=gsinecos6£2— —-ut+/£cos o

Y t
j‘dy - J' (gsin? ot — gt)dt
—£sin® 0
_ geos?6t®

—{sin0®

Distance = 4x? +y?

2 2 2 42 2
= J(gsin@cos()%—,—ut%cos@) +[-9—C—OSE~Qt——esineJ
4.

27. AB
Let lower spring compresses maximum by x in
metre.From conservation of mechanical energy,
Decrease in potential energy of block = increase in
- elastic potential energy of both the springs

(2)(10)(:(+1)=%x10xx2+%X1OX(x+1)2

or 20X +20=5x2+ 52+ 5 + 10x

“10x2-10x-15=0

or 22 —-2x—-3=0
_2+4+24
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28.
29,
30.
3.

32,

33.

or x=182m

Maximum extension of upper spring =1 +x=2.82 m.
At equilibrium position net force on the block should
be zero. So, let it is at distance y from where it was

released. v

Then, mg=Ky+K(y—-1)
or 20=10y+10(y-1)
or 20y =30 :
y=15m

B,D

A->R;B->S;C—>P;D>Q

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

Let charge g, comes from the earth on outer shell.
Vorr =0 9 ==Q

outer
Q9
47t80 2r 2r

.‘C]1,‘— —Q

or g, =-Q
When S is closed and opened Mo =0

nner

1 [q, Q] Q
21 =0 L
471:80 [‘r ZF] or i 2

Proceeding in the similar manner after n such op-
erations we get,

. Q
Charge on the inner shell, Qn= @r

and the potential difference between the shells,

qn (1_1 ) 1 Q
av=3n [1_T1 _ av= —
, 4ng, (r 2r)= " (2™ | 4neor

60 ( 1000

E= 2"_’“100

75 ) 160 volt ;

E Eo (R1;-1R2 ) AAERRSAE AR sk S

AE |M1| Ile ]A(R1+R2)} |AR,}
el |32| |(R1+Rz)| 1R |
=> AE = 0.64 volts o

At steady state no current W|II ﬂow through capaCI-
tor. Power developed in resistor R
P = PR where i is the current in resistor R.

i1 + i

AAA
YVVVY

QMOTmN e B
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.

m, =—3—1rFt3(12p)=16nR3

Applying Kirchoff's law
10
6R ()
+6+R

(iy +) = —

. N c_d
Where |, is current in resistor & Iy =2R ..

(ii)

' Putting the value of i, in (i) and by the relation |

dP =01
R or maximum power
R =2Q

100

i=§A,v=iR= -13£volt Lq=CxVs= ——é——pC

3
23
If the dens |ty of cone be p, then its mass will be

1 .. 16
m, =——1:(‘!R)2(4R)P=-é—1:R3p and its centre of

mass O, will be at a height (h/4),= (4R/4) R from
Oon the line of symmetry, ie,y, =R
Slmllarly the mass of the sphere

= 3m, and its centre

of mass will be at its centre Q,.ie. y,=5R"

Now treatnng sphere and cone as pomt masses wnth
their masses concentrated at their centre of masses
respectlvely and taking the line of symmetry as y-
axis with'origin‘at Ovfor the cehtre'of mass of the toy

% 5R """4R i

MyYs+MyY, My xR+3m,>
: ' m1+3m1

Y’ =

oM™ m, +m,
l’e””"centre ofindss oF tha O)'is at'a'distancd 4R
from _on the lme of s mmetry, ie., at the agex of
the'cone. " T e

P

o

Both the ‘oarticids move “Gnder’ gra’t)’it"ﬁ?ﬂ It me4ns

.:,, At tlm'e,

. horzontal s separato ,.Peweggz,%the'
'pamcles . , IS OR Moty 120

a4

jatd relahve wstion

;:-,»zg\*ﬂ-;}é»%ﬂ;sﬁxtﬂka&\ﬁ

G2 L el
tﬂtﬁﬁtféﬂt&*

or r2 = o gtinl)

For separatlon T to be mlnlmum Al tvzfmus‘t;;,be_,;.mini,—
mum.;Therefore, :




d o
%) =0
dt(r)

“ 2(22 - 82t)(-842) + 2(9 — 6+2t)(~6+2) = 0

If angle of projection of ball B is 6, then horizontal
component of its velocity will be 9 cos 6 and it re-
mains constant, .

Now considering collision of balls B and A,

Let velocities of balls A and B, just after the colli-

2
or t= 1042 second sions be v, and v, respectively as shown in figure
N . shown.
Substituting in equation (1) Then according to law of conservation of momen-
r,=6.00m tum.
N . mg mv, + 2mv, = 2m. (9cos6)
37.  Let velocity of ball A at Since the collision is elastic therefore, e= 1
highest point be v then first
considering its FBD at this : or Viz=V2 _4 or
point figure shown. mvair 9.cos
M Vi—V, =9c0s0
~ Solving equations (1) and (2),
9 cosH T=m 1
° cos0 = o 0 = 45°
——> v, = fbrg Vy,=——ms™
1 and 2 1/5 |
- mv2 _ Height of initial position of ball A (lowest position) is
mg+T = " where, T=mg equal to maximum height ascended by the ball B.
A Itis equal to,
or vZ=2rg .
If velocity of ball A just after the collision is v, then H= (9sin6)® _ 81
according to law of conservation of energy, - 29 - Zam
Its KE at A= (KE + PE) at highest point :
ts KEatA=( ) 9 P Height of point of suspension from the ground,
or %mv12 = %mv2 +mg.(2r) =H+r=3225m
or v, = /6rg or v, =642ms™ Area=02 20 _ 90| o m2
R 115 18
CHEMIS] '
39, D . 50. 86.67 %
Nal + AGNO, — Agl+ NaNO, 0
Agl + Fe - Fel, + Ag “
Fel, + Cl, > FeCl, +1 e
wt. 20f |2 __? 381 kg 2 (NH4),CO43 ~——————> NH,-C —NH, +2H,0
11.52
381x10° LI
moles of |, = _§2_>5<4__ Moles of urea = —g-== 0.12
94381x10° 2MnO, + 5 (NH,),C,0, - 2Mn* + 10 CO, + 10 NH,*
moles of | = ——(——— 5
- 254 Moles of (NH,),C,0, = 20 x 1.6 x — x 10-*=0.08
2x381x10° ‘ o2
moles of AQNO, = —— - 7—— () (CN), + 4 H,0 - (NH,),C,O,
a a
2x381 .
wt. of AGNO, =~ x170 = 510 kg (ii) (CN), + 2H,0 — NH,CONH,
0. B 4. C 42. B b b
43. C,D 44, B,D 45. D a=0.08
46. ABD 47. BD b=0.12
48. A->PQRS;B—>Q;C—>R;D->PQS Ttl‘ £ (CN). = 0.20
49 A->PQ;B->PRS;C>RS;D->RS otal mass of (CN), = 0.
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Weight of (CN), = 0.2 x 52 = 10.4

10.4

— = 0
12 x 100 = 86.67%

(a) % purity of (CN), =




PP 15 P, |
5. 177, = 300 "a00 = P.=20atms 55.  meq. of H,80,=200x 0.2 x 2 = 80
| meq. of NaOH =100 x 0.6 =60
Now a;2X=2—g—:2a+4x=3az>x=%a - meq. of H,S0, left = 20
- meq. of Ca(OH), =100 x 0.2 x 2 =40
2% | meq. of Ca(OH), left = 40 — 20 = 20
‘- % of NH, decomposed = — x 100 = 50% | | e
| 20
52, Al alkyne isomers of M.F. C,F CIBrl.are - (OH) = Jo00 = 1780
' . poH=_ =
F . 1 P log 1/50 = log 50
| | ' | pt =14 —log 50
@) CI-C*-C=C-1 () Cl-C*-C=C-Br | =14-16990=123
| @ | H
Br ' | |
- g 56., 'X'will be HyC - IC —CHyCHz _ H°,80,)
| | | OH
() Br—-C*-C=C-CI(IV) Br—C*-C=C—F | H
! ) |I ® w‘ CH cI: CH,CH3 + C C
. e | =C- + CHy — CH = CH - CH
: ST SR R o 27 2 37 (Gis-trans) l3
Number of positional isomers (I, Il, 1ll, IV) =4 [ -3 alkenes
Number of all optically active isomers = 8 | '
H

Number of fractions obtained on fractional distillation = 4

~ No diastereomers possible with one asymmetric C* atom.

*‘l‘ ;
CHL, - lc — CH,CH,

HCZnCl, |
—_—> CH3—'C—CH2—CH3
@

~ sumofp+q+r+s=16 ‘ OH .
‘ | | 1019
53. XY, - X, o+ 2v, | |
(9) (9) 20, J CH3 - CH - CH, ~CH,
1-a ‘ (I:|‘ '
Totalmoles=1-~a+a+20 =1+2a l (R + 8) 2 isomers
PM = pRT :>Mmix=£§l =2x1_12_x300 oy
M,, = 50 CHj — G- CHyCHy g)%? CH — C — CHy — CHy
1x100=(1+20)x50=> 1+20=2 OH | (one oxygen
a=1/2=50% atom)
o ThesumofY,Zand Wis=3+2+1=6
54, NH,OH + H,S0, » (NH,), SO, + H,O
50 meq. 100%0.2x2 70
50 meq 40 meq.

meq. of NH,OH = 10
meq.ofNH,” =40

40
p = P +log-m =5+ 2 log 2

=5+ 0.6020
PH= 8.4
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