CODE- 9

Part — I : (CHEMISTRY)
SECTION — | (Total Marks : 24)

(Single Correct Answer Type) 10/04/2011

This section contains 8 multiple choice questions

which ONLY ONE is correct.

. Each question has 4 choices (A), (B), (C) and' (D), out of

Sol.

Sol.
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Ans.  [A]

Sol. AT = ki xm x ix 1000

= 1.86 XL x4 x1000
329x100

2.26x 102 = 2.3 x 1072

Ans. [D]

+2
0501 [Fe™]

Ecel = E%en =
4 T[Po,IHT

-312
1,67 - 59 g _[107]

4 Trgpo?

157V

*2 Hg** are group Il basic radicals



Ans. [C]
(L) : [Co(NH 5)¢ICl5
(M) : Nag[Co(Ox) 3]
(0) : K2[Pt(CN)4]
(P) :[Zn(H20)q] (NO3),

SECTION — Il (Total Marks :/16)
(Multiple Correct Answers Type)

This section contains 4 multiple choice questions . Each questions:has 4.choices (A), (B), (C) and (D), out of
which ONE OR MORE is/are correct.

Ans. [A, C, D]

Sol. _, In alkaline solution, KMnO

41s first reduced to mangnate and then to insoluble MnO

+7 +4
- 2KMnO, +H,0 0 MY, 2MnO , + 2KOH+ 3[0]

2

.1 MnO; +8H*.+ 5e O fFHf . Mn*? + 4H,0

Ans. [A, B, D]



Sol.

Sol.

Ca =Ca e [A]

_0693 _ 0.693 _0.693 g rT
17 - —E_/RT e
2 K Age Ao

\ ,og(i]
M:[EJ :i:n: 100 =8 [D]

100 'OQ(EJ
2

t [B]

[B, C, D]

Cu, Cly, CUZ(CN)Z and Cus (SCN)2 are stable

,00



SECTION — lll (Total Marks : 24)
(Integer Answer Type)

This section contains 6 Question. The answer to each of the question is a single-digit integer, ranging from
0to 9. The total bubble corresponding answer it to be darkened in the ORS.

Ans.  [7]
o Ky
Sol. [Ag' ] =——— " Ky <<K; 0O K, +K, 0K,
Ky +Ky
-10
0 [Ag] =229 -16x107
7/1.0x107®
X=7
Ans.  [8]

Sol. CHS—CHZ—?H—CHs—CHs Ll S el-CH, —CH, -CH-CH,— CH3 or CH3—(|2H—CH—CH2— CH,
CH, cH, @ Cl CHs “)

cl
of CH,—CH,—C—CH,— CH,  or CHs—CH; ~CH-CH- CHs
e @ cHeol @

Ans. 4]

Sol. 'PCls+ H,0 O - POCI; + 2HCI
PCls + H,SO 0 — POCI; + H,0 + SO,Cl,
6PCls + P,O10 0 — 10POCl,
PCls + SO, 0 — POCl; + SO,Cl,



Ans.  [8]
Sol.

) .
8 Hexagonal faces
Ans.  [6] \
Sol. 0.1V=30x0.01x2

0.3x

2-6ml
0.1 @

V=




SECTION - IV (Total Marks : 16)
(Matrix-Match Type)

This section contain 2 que gions . Each question has four datements (A, B, C and D) given in column | and
five statements (p, g, r, s and t) in column Il . Any given statement in column | can have comrect matching with
ONE or MORE statement (s) given in Column Il. For example, if for a given question, statement B matches with
the statements given in q and r, then for the particular question, against statement B, darken the bubbles
corresponding to g and r in the ORS

Ans. [A - p, 1S B Sr,sCot:Dop, qt
Sol. [A] CO(S) "= CO,(9)
p,rys
[B] CaCO3(s) — CaO (s) + CO,(g)
I, S
[C] 2H - Hz(9)
t
[D] Puwhite — Pred
p gt
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| PARTI:PHYSICS |
SECTION — I (Total Marks : 24)

Code : 9 (Single Correct Answer Type) 10/04/2011

This section contains 8 multiple choice questions. Each question has four ehoices
(A), (B), (C) and (D) out of which ONLY ONE is correct.

Ans.[C]

When 6> 6¢, no ray will transmit
=>»1=0,T+R=100% andR >0




22, A wooden block performs SHM on a frictionless surface with freguency. vs. The bilock

5
carries a charge +Q on its surface. If now a uniform electric field E is switched-on as
shown. then the SHM of the block will be

T

A) of the same frequency and with shifted mean position.

(A)
{B) of the same frequency and with the same mean position.
{C) of changed frequency and with shifted mean position.

(D) of changed frequency and with the same mean position.

Ans.[A] In order to have net force zero, the mean position will be shifted towards'right but the time period will
remain unaffected.

Ans.[C] Pitch = 0.5 mm
divisions on the = 50
circular scale

= least countof screw.gauge = 95 - 0.01

main scale, reading.= 2.5 mm

circular scale reading = 20

= reading’=2.5 mm+ (20 x 0.01) mm
=25 mm+ 0.2 mm= 2.7 mm

- __m
4n[DY’
31|12

Lp _ Am o 2D
p m D

%error:& x100=2% + 3 [%] x 100 =3.1.

p



Ans.[D]
m;=0.01kg m,=0.2kg

‘\

\ \

\ Ball \ Bullet
1 \

le N|
< gl

100 m
T= /2_7H:13ec
\g

Letv; & v, be velocity ofbullet & ball respectively just after collision.

Vo, X 1520 = Vv,=20
& v, =200
From conservation of momentum
0.01 x v=(0.01 x 100) + (0.2 x 20)
0.01v=1+4=5

V= 5 =500 m/sec.

1072




Ans.[C] Electric lines of force for induced electric field is closed loop.

26. A point mass is subjected to two simuitaneous sinusoidal displacements in x-direction,

2 . ; . . .
x () =Asinwr and xz(r)=Asin[a)r+?ﬁ]. Adding a third sinusoidal disptacement

()= Bsin(wr+¢) brings the mass to a complete rest. The values of B and pare

@ 242 @ o Z ©) 34 2~ o A~
4 3 6 3
Ans.[B]

Here ¢ =1+ 0

Acos 30°=Bsin 6= Bsin 6= @ and A sin 30° + Bcosf6= A= Bcos Ozg

Solving above, B=A and 6= 60°= . Hence @ = 240° = %[

3



Ans.[A]

No. of turns perunit thickness = bl

-a
magnetic field at centre due to element = w
dB= Kol (—N ] dr
2r (b-a
_ _HgN_ far
2(b-a) T

- 'JOiN In (Bj
2(b-a) a



Ans.[B]

mv? _ GmM, GM O

- = e
= = r > (1 .

,O.O

If K.E. of mass m = was k then from

v
E=K—%=o :>K=m[%}= mv?



Ans.[A,B,D]

system will be in equilibrium with tension in string only if di >d, and dg > d;. If both A &B are
considered as a system then
2Vdfg =V (dA + db)g = dA + dB = 2df

Ans.[C,D]

Ans.[B,C]

(<)
N\
R 4C
2
Z, = |R?+[ L
40C
(~)
N\
n>2 O 1<
VA_i B _ IE VB<VA
c = ' c= ’ cSVc






Ans.[5]

Va — Vg =1 2 _2%o_ 12 _pgy

34. A series R-C combination is connected to an AC voltage of angular frequency

w = 500 radian/s. If the impedance of the R-C circuit is R+1.25, the time constant
(in millisecond) of the circuit is

Ans.[4] Z=R 4/1.25

T=RC

R2 + 1 2: 22
500C

2 1V o
R+% =R“x1.25

1\ 1
—|1=025R® = ——_=0.5R
500C 500C

L = RC
2500

1 -
250

0.004 sec = RC

RC = 4 mill second.

Ans.[5] T.= M: 3 sec
2x10

=10 cos 60°(T) =54J3m

In frame of train,
5J3= %x a x («/5)2 + 1.15 (a:acceleration of train)

2
a =5 m/sec



Ans.[2]

4 1 _4 ", 34 _ 4,1

3V -24 6 o 3V
0 Ans. =(18-16)cm =2 cm

Ans.[4]

N
k = 2N/m
=3|m =0.18 kg

u=01
Using W — E theorem
Zxm(u)’ = 2K (9° + pmg (39

%x (0.18) u? = %x 2 %36 x 107 +0.1x 0.18 x 10 x 0.06

= u=0.4 m/sec.

= 4 m/sec.
10

= V=16cm



Ans.[?] Energy of photon = %ev =6.2eV

Maximum KE of a electron = 6.2 eV — 4.7 eV

When potential on surface of sphere becomes equal to 1.5V

q
aml, r

=15V = g=15x(4mey) xr

1.5%(4TEQ)r

1o =1.04 x10’
B x

No. of photoelectron emitted n =



Ans. (A) - p,rt;(B) - p.r;(C) -» q,5 (D) - rt
Process AB : (Pressureis constant)

IfTA=T:>TB=%

So AU = Negative [~ AU= nC,AT]
AW = nRAT = Negative
AQ = AU+ AW = Negative

Process BC : (Volume is constant)
T T
If Tg= — then T¢c = —
°7 3 °T 9

AU = nC,AT = Negative
AW = Zero
AQ = Negative

Process C - D :.(Pressure:is constant)
_ T 9
If Tc = 9 then Tp. =T

AU=nC,AT =positive

AW = positive

AQ = positive

ProcessD - A:
Tp=TandTA=T

Hence process is isothermal
AU=0

AW = negative

AQ = negative



Ans. (A) - p,t (B) »(p,s: (€) ~'q,s; D) - qr

(B) Longitudinal waves Pt




Part— Il : (MATHEMATICS)
SECTION — 1 (Total Marks : 24)

Code-9 (Single Correct Answer Type) 10/04/201:

This section contains 8 multiple choice questionsEach question has four choices (A), (B), (C) and (D),-out of
which ONLY ONE is correct.

Ans. [B]
Sol. Equation of the normal at (6, 3) is
2 2
ﬂq. M = a2 + b2
6 3

it passes through (9, 0)

2
SO 9a” =a?+b?
6

2

3b2:a—
2
Now b® = a° (e2 -1)
De2—1=i
2
2_ 3 _ I3
e’ == = e=,|=
2 2
Ans. [C]
2
Sol. h:t—,k:g
4 4
(1% 21)
P(h, k)
(0,0)
t* =4h, t= 2k

so 4k? = 4h



Ans.

Sol.

Sol.

OK=h
hence required locus is y* = x

[A] _

gof(x) = gf(x) =g(x® = sin X

go (gof(¥) = g(sin X) = sin (sin X°)
fo(gogof(x)) = f(sin (sin x)) = (sin(sin x°))*
O (sin (sin xX))* = sin (sin X)

sin (sin %) (sin (sin X*) —1) = 0

sin (sin ») = 0 or sin (sinx) =1
sin X’ = nmt sinx2:2nn+l2-[
Atn=0 Atn=0

sinX’ =0 sin X’ = ]_ZT

XX =nT Not possible

x=+hm;  n0O{0, 1,2 ...}

[C]
2

R, = jxf(x) dx 0

-1

2
R, = j(l— x) f(1—x)dx
-1

2
= I(l—x)f(x)dx ()
() + (i)
2

2R, = j f(x)dx = Rz

-1
0 2R; =R3



Ans.
Sol.

Ans.
Sol.

[D]
lim (1 +x (n(1+ b*)]** = 2b sin® 6

1 /n(1+b?)

b>0; 60(¢mn

lim [1+ x/n(L + b2 )X M@+b") = 2bsin®0
X >

™) = 2b sin’ @

1+b%>=2bsin’ 0

2sin0=b +=
b

RHS =_b+%22 asb >0

ButLHS =2 sin’f8 <2
Only possibility
2sin’0=2

sin0=1

g=+2
2

[D]
O (h= 07+ (2=22=(h + 1)°+ (2 - 0)°
h®=h®>+1+2h+4

h=-2
2

Equation of circle is

2 2
a4



R+ Dby +4_dy=2
4 4

X +y* +5x—4y +4=0

from given points only point (-4, 0) satisfies this equation.

Ans. [A]
1 a b
Sol. w 1 c|#0
o o 1

(1 -c) —a (- wc) + b(w’ —w’) 0
1-0x —aw+acw’ # 0
l1-wc)-—aw(l-uc)#0
l-wc)@-aw)z0

czw &az «f & b=worw’

@,b, c)= (0 w wor (& «, &

Ans. [B]

Sol.  x*+bx—1=0 ()
x* +x# b=0 ... (ii)
i) (i) e get x = 2+1

Put this wvalue in (i)

2
b+1 +b b+1 1-0
b-1 b—1
=Db’+3b=0

— b(b* +3)=0
:>b:00rb:ii«/§




SECTION — 1l (Total Marks : 16)
(Multiple Correct Answers Type)

This section contains 4 multiple choice questionsEach question has four choices (A), (B), (C) and (D), out of
which ONE OR MORE may be correct.

Ans. [A B, C,D]

Sol.  Atx= -&
2

LHL = 0, RHL = 0, f[—g]: 0

So f(X) is continuous at x= —g

Atx=0

LHD = 0; RHD =1
So f(x) is notdifferentiable at x = 0
Atx=1

LHD =1, RHD =1

So f(x).is'differentiable at x =1

in (—g 0}; f(® = —cosx

so f(x) is differentiable at x = —g



Ans.

Sol.

Sol.

[A.B, D]

y=mx-2m-m?

It passes through (9, 6)

6 =9m-2m-m®

m>—7m+6=0

(m-1) (m-2)(m+3)=0
Om=-3,1,2

Hence equations will be
y=x-3,y=2x-12andy =-3x + 33

[A, D]
P(E) (1 —P(F) + (1 - PENRE) ===

11
P(E) + P(F) —2P (E) P(F).= 2—5
_ 2
(1-PE)(1=PE) ==
_ 2
1~ P(E)& P(R) + P(E) P(F) = —
Wa+wﬂ—Pmnwa=§§ )
From (1) & (2)

12
P(E) P(F) = ==
(B) P(F) o
and P(E) + P(F) = %
so either

P(E) = %, P(F) zg and P(E) = % P(F) :%

o (D)



Ans. [A, B]
Sol. f:(0,1) -~ R

f(x) = f_'b’; 0 b0(0, 1)
b2 -1
f' = = (=
0= 7= (e

So f(x) is monotonically decreasing for x O (0, 1)
so for x 0 (0, 1)

f(x) O (f(2), f(0))

f(x) O (-1, b)

so f(x) is not onto.

so f(x) is not invertible function.

SECTION — Il ( Total Marks : 15)
(Integer Answer Type)

This section contains 6 questions The answer to each of the questions is a single-digit integer, ranging from 0
to 9. The bubble carresponding to the correct answer is to be darkened in the ORS

Ans. [0]
Sol. @, y=g¢
dg

LF.= [1dg =g



y.e¥= _[geg.dg = ge’ - J'eg.dg
yed=ge’-ed+c
y=g-1+ce”®

- y0)=0&g0)=0

atx=0

0=0-1+Ce?

c=1

y=g-1+e”

atx=2

y(2)=0-1+€°=0

Ans. [9]
Sol. a=-i-k, b=-i+ ], c=i +2]+3k

r@=
= ac+Aba=0
= )\:—Ei—'(i:4
b.a

Ans.  [x]

i2m/3 im/3

Sd. wrong questionif w= e thenansis 3. If w=e then no integral solution is possible.



Ans. [9]

a b c
Sol. LetM=|d e f
g h i
I -1
M|1|=|2 |=>b=-1,e=2,h=3
0 3
! 1
OM|-1=|1|=a=0,d=3,g=2
| 0 -1
1 0
M|1|=|0|=>c=1f=-5,i=7
1 12

Soa+e+i=0+2+7=9

Ans. [2]
Sol.  Letf(x) =x* -4 +12x%+ x—1
Leta, B,y, 0 are theroot of equation.
O aByd =-1 so the equation has at least two real'roots. ... (i
fi(x) = 4 — 12¢ + 24x + 1
f'(X) = 126¢ — 24x + 24 = 12((x+ 1)* + 1)
so f'(x) >0 so f(x) = 0 has only one realroots so f(x) = 0 has at most two real roots. ()]
from (i) & (ii)
f(X) = 0 has exactly two real roots.

MAs.  [2]
Sol.




Pont (x4, y1) lies inside the region if x12 + yf -6<0&2x;—-3y;—1<0.

P, = 2,§ 4+i—6s0 True
4 16

4—2—1>O True
4

P, = E,E §+i_6go False
2 4 4 16
1 -1
Py =| =, — i+—1—650 True
4 4 16 16
E+§—1>O True
4 4
p45 i’i _1+i_650True
8 4 64 16
£_§_1>o False
8 4

So P; & Pslies in the interval

SECTION — IV(Total marks : 28)
(Integer Answer [Type)

This section contains 2 questions Each question has four statements(A, B, C and D) given in Column | and
five statements(p, g, r, s and t) in Column Il. Any given statement Column | can have comect matching with

ONE or MORE statement(s) given in Column Il. For example, if for a given question, statement B matches with
the statements given in g and r, then for the particular guestion, against statement B, darken the bubbles

corresponds to g and rin the ORS.




Ans. [A-g;B-p;Cos;D=]
Sol. (A)

cosO=

b
(8) j (F(x) —3(x))dx =aZ —b?

differentiating w.r.t (b).
f(b) —3b =—2b

SofL[ZT—T
6) 6

5/6
(C) | =—— | secTxdx
/n3 -[
716
5/6
= /n|sec TX +tan TiX
n£n3| | |7/6
| :l@nB =T
/n3
Oyt Jz=1

z=cos O+isinB. OOO(-m 1fandB # 0.

. 0

icot—

Arg L =Arg—1 — =Argi+ 2
1-2) 1-cosB-isin® 2 2

=H SO0 maximum values is Ti2.



Ans. [Asprns;Bosrnt;Cor;D o]
Sol. (A) Letz=cos B +isinb

S0 2z__ 2|(cos+|:.;|n.6) =-cosecO [OB#(@2n+1) I
1-7z2 1-cos20-isin26 2
2iz
so Re( > ] =—c0osecO(—w,—1] 0[], )
1-z
8x3*2  gx3*
(B) 2X—2 = 2x
1-3 9-3
Let 3=t
X
So f(x) = sin™ 8x32 :sin'l[ 8t 2}
9-3°% 9 -t
. 8t

<1 on solving
9-t2
XOE oo, 0 O[2, 0)0 {1}
(C) () = 2 sec’®
so f(6) ]2, o)
(D) f(x) = 3x°*— 10x
15\/; (X _ 2)
2
So f(x) is increasing for f'(x) = 0
x O [2, ©)

3/2

f(x) =






