TARGET NIT-JEE
MIO"ON'"?“ HINT & SOLUTION

CLASS X111 DATE : 27-06-2010

PAPER - Il
ANSWER KEY WITH SOLUTION

MATHEMATICS

SECTION-A
1. B 2. B 3. C 4. A 5. C 6. C 7. A

SECTION-B

1. A-R; B-R; C-R 2. A-P,Q,R ; B-S,T ; C-T ; D-T
SECTION-C

1.0010 2.0006 3.0180 4.0001 5.0005 6.0003

PHYSICS

SECTION-A

A 2. D 3. C 4. A 5. A 6. A 7. A8 B

SECTION-B
(A)>P;(B)—>R;(C)—>S 2. (A)>PQS;(B)—»QR;(C)>P,Q,S;(D)—>P,Q,S,T

SECTION-C
0002 2. 0004 3. 0002 4. 0006 5. 0080 6. 0001

CHEMISTRY

SECTION-A
B 2. A 3. A 4. C 5. B 6. C 7. A

SECTIONB
A-P,B-R, C-Q 2. A-P B-Q,R C-P,D-Q,R
SECTIONC

0035 2. 0153 3. 0001 4. 0006 5. 0005 6. 0010
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SOLUTIONS

MATHEMATICS
2x X
SECTION- A _ lim (8T +1 (7 =x—1)
1. B ©) L= S0 e* (eX -1).x
y=fx) = f(1)=5 = y=5whenx=1 . X X
x = g(y) [g(y) — inverse of f(x)] = ><|[>n0 (e? +1)X(e —x-1 _,
1=g'(y).1'(x) =9g"(y)=- ) ex(e _1}(2
SRR 2O "
ey
= 90 = g8 =75 (utx=1y=9 2. (A-P,Q,R;(B)-P,Q,R,S,T ;(C)-T ; (D)-T
2, B B) g(x) =x(x—=1) (x+1)
a h(x) = gof(x) = sgn x(sgn x + 1) (sgn x— 1)
Let three terms of GP.be —, a, ar
r 0, x>0
a’=-8 a=-2 h(X)={O . x=0
l 2 ﬂ i 5 . 0 y x<0
also — —2-2r="4 = r=-7 or— (rejec) h(x) =0 forallxe R
al’r 5/2 25 p n
NOWSDO=E= 114/5 — 18 = q . {(n+1)(n+;j ........ (n+2rj_1j}
. p-q=7 ©L=,m 2
3 C nn
Only possibility is
sin™! x; = sin™! X, = ... =sin7! x, = — /2 1 1"
=X =X = e, =X, =-1 (n+1)(n+] ........ [n+ ”—J
4 A L lim 2 2
5 c N—o0 nn
f'(x) '(x)
f/(x).gx)+f(x).9'(x) =0=> fx) =" Z(X)
(1) - (1 lj@ ij ......... [ 1 ]}n
1700+ 2076 g0 100 90 =0 o { Y o
£ . 909 + 374 . g'(¥) - 1 1 1
+31°(x) . g"(X) +f(x) . 9" () =0 (3 M= n'l“wn{f”(”nj”“[1 +2nj+--+fn(1+ 2n1nj}
Now 2 [f"'(x)_g' (x)}
gix) LT gk fn[1+j fn[1+1j Zn[1+1J
= lim 2n + 2""n
{f"(x)_g"(x)} f(x) {f"(x)_g"(x)} “no=| A/ 2720 7T (g™
=310 o) | 0 T30 g
6 C 7 A 8. c
SECTION-B I U !
1. (A-R; (B)-R; (C)-R T2t g2 Tt
]
T 1—
2" 1
= = 2(1——nj =2 \
(A) —4'-7[ » ‘—;_n o 4 0 . 2 . 4 {1; 2 : y
TR
, 1 D) 2/Mmx=x/n2
B gV =T = = 2"
(x=g(y) =2 =g(a) wheny = a, x = 2) =>x=24 24 X
.. two solution
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SECTION-C

0010
xe [-1, 0]
1+ x?
X + =2x =X +6x+1=0
_B+./36 —
:x=¥=—31&/§
. x=242 —3= |10a| = |20v/2 - 30| & xe [0, 1]
1+ x2
X+ — =2X=>X¥-2x+1=0= (x=1)%=0

x=1 = [10a] =10

110 al = 10, (20~/2 —30) = [[10al] =1, 10
0007

[x].sin[ 1
X+
fx) = —— (- sin 11=0
=g (v sindx+11=0)
putx=I+h wherel—integers
Is|nﬂ :[.S:inL
lim fI+h) = lim I+1 _ —I+1
h—0 ~ h-0 T+1 - I+1
. I-h
im (=N sin == 1_9)sin1
Ao 1 =h) = —— I

. Discontinuous function at all integers.
0180

f(x) = ax® +b , 0<x<1
~ |2cosmx+tantx , 1<x<2

3 ax? , O0<x<1
P =1 _onsinmx +—. , 1<x<?2
1+X

As the function is differentiable in [0, 2]
= function is differentiable at x = 1

(1) =f'(1")

1 1
= 3a= E = a= g
Function will also be continuous at x = 1
lim lim
x—1 [ =, S+ (%)
o1
= a+b=-2+ 7
1 n wm 13

b2+t 4 46
= k=6 and ky=12 = k& +k3 =180
0001
L, = x“_[} (cos x — sin x)cosec x = gf

) (cosx—sinx—1j

¢ = lim|—/————
T x50” sinx

1—23in25—23in1.cosl—1
_ lim 2 2 2
x>0 2sinX cos X
2 2
X X
Sin— +Ccos—
__im|—2 2|,
- X
x—0 cos>

= L,=e7" .. a=1/e (as function is continuous)

2/ 3/x

X
+e
= x=0" aez/X+bes/X

Divided N & D by g3/

-2/ 1/x

Clim € HeT 41
Txo0" a.eX4p T

1 . 1 1
=L, = b by definition b=e = b=e
~oab=1
0005

2
o g —sin“x_|og, 2
y= e(sm X+SIN" X+ ) l0ge2 _ e1_sin2X
_ e(tanzx).logeZ _ 2tan2x

roots of X2—9x+ 8 =0 are 8 and 1
2
= 2@MX_23  _ anx=43

2
and 28" X =20 —tanx=0 (reject)

SINX+COSX _», /3 — a+b=5
sinXx —cos x
0003 3
g(x) = [f(x)] = f(=x) 21
X ;o —2<x<1 ‘/_/
f(X)={x2_1 C 1sx<2 T2 71T 3
(...=2}
—X ; —2<-x<1 °
(0= |,2_1 | 12x<2 \nd
N
-X ;o —1<x<2 =T _1'_1__5 2
X211 —2<x<- B
-X ; 2<x<0
[f(x) | = x ; 0=x<1 =
x2 =1 1<x<2
“Xx-x%+1 ; 2<x<-1
0 ; —1<x<0
g(x) = ox ; 0<x<1
x2+x-1 ; 1<x<2

Not differentiable at—1, 0, 1.
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PHYSICS

o m AW

)

N =mgcos 6
6=0,N=mg
eT,NL
Case -1

f, = \/Nz +(f) = \/(mgcose)z +(mgsing)® =mg

Case- I

f= \/(mgcose)z +1(mgcosB)? =mg cos 6 1+pu?

2.(A->PQS;(B)-R;(C)-»P,Q,S;(D)>PQ,S,T

B)
SECTION - (A)
A
A<C = sin60°<sin C ©)
B 2
2 “u =S>u< \/5
C
(Ax) =2y = A _2
P SA=5 =Y
31
(M)g=2(y—d)= 5
1.
5\
(&%), = 2(y - 2d) = —
z(ﬁ_d] _3
4 2
2d =2 2.
v=fA=v=2df
C
3.
A
A
A
E will be zero at distance a, only when Q, > Q,
A
kQ, kQ, |Q _(a+l]2
@@+ = a2 —|Q, a
B
E, . atb distance
kQ, kQ,
B, = +0? 12 4.
dE [
b _0 —b= 5
db (Q]J ;
0,
SECTION - (B)

(A)>P;(B)—>R;(C)—>S
Case -1: when mg sin 6 <umg cos 6
f=mgsine  AseTfT

Static friction is working

Case - l When mg sin 6 > umg sin 6
kinetic friction will act

andeT T

SECTION- (C)
2
y = [3sin(kx + wt) + 3sin(kx — wt)]+ 2sin(kx — ot)
l )

Standing wave Traveling wave
4

A
nA=2utcosr+ >

2
. IO
Since To=2n c
|
and T= 271\/z ,where I =1, +1_
C
We have = W(TZ -T5)
12.5
= 2%9 8[(3-2)2 —-2%] =2 kg m?
6
%
Area = 2A (
_ H1
—_—
F
e
Area=A C
Ho
e

Power incident on slit 1

P, =1,2A
Power incident on slit 2
P, =lo A

Total incident power = P, =1 2A+ | A=3 | A

Path difference = (u—1) t= 8
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Power goes in original direction

, mg _2 5x10
P, '=0.21,A A= Ato = {1-5><10 *5x1000 | = 0-04m
P,'=0.1,A = maximum speed = A, ®
Anet2 =A2+AZ+2AA,C080 1000 x 2
P = kA2 = 5 x0.04 | _ 80 cm/sec
= P.= P, "+Ps, '+2,/P;, '+P52'cos[%x2—;j
P,=P _=02LA+011 A+ 2 +4.02I,A 6. 1
P,=051 A At maximum streached condition
P,  3l,A 1
_— = ES 6 = — 2
= P, 05l,A (QE) x = Skx
-6 6
5 80 X=2QE=2><50x10 x10 1m
K 100
CHEMISTRY
SECTION-A 2. A
1. E " be oxidised The combustion reaction is
will not be oxidise
4 on? = —4853.40 =—7 x 393.5 -8 x 285.9 — AHY
X y 20 — x-y o
contraction = x +y + volume of O, — (vol. of CO, + AH?% = —-188.3 kJ
vol. of unreacted O,)
=X+ Y+ vol. of reacted O,— 14 3. A
= volume if reacted O, =27 —x—y D AV AVA
CO+CH,+0, — CO,+H)0 Given, v K (constant) Also, T T T
X y 27Xy 14 ! 2
Poac for C )
V.
x+y=14 ... (1) T.-T (pz 2]=T (&J =4T
forH = 2= "1 pV, "\ p, 1
4y = 2x moles of H,O = AU = C At = 3C,T,
= moles of H,O =2y = —dw = pdV = kVdV
PO’%IS;O ) =2 x14 + moles of H,0 K P _ BT
X+ —X=Y) =2 x + moles o —w=—(V2_V2):Also —=k=—
X+ 54 —2x—2y =28 + 2y : - v 2(V2 Vi) v Ve
X+ 4y =26 ......... (i) o RT
from (i) & (ii) VE= o
y=4,x=10 R 3TR
vol. of N,=20—x—y =6 = V"‘Z_V12=K(T2_T'):T1
we Ky 8RR __ 3RT,
- T2 K T2
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Uy

Now

C
The change occur in following sequence:

Ice (—20°C) T> Ice(0°C) T) H,0()(0°C)

—> H,O()(0°C)
g;=25x203x20=1015J
g, =333 x 25 =8325J
g3 =15000-1015-8325 = 5660
5660 = 25 x 4.184 x AT
AT = 54 = Final temperature =54°C

B

3
Number of moles of O, = 1

No of moles of H,O,=1.5

1.5x34
°° = ><100 = . Oo
Yo W/V 500 10.2 %
C
For AB
P, 2P,

o _“o B
T, T, :>TB_2TO

Vo _2Vo
AlSO, 2T0 - TC :>TC = 4T0

For AC (Isothermal Process)

Py 2P
VO VC

V, =2V,

A

Total work done =Area under curve

1 1
=— 5 xP xV, =— > P,V (clockwise)

2
(AU) 0 = nC,AT=0=w+gq,
1
Gr= 2 PVo
PVo 5
Qus =AU,s =N CAT = R x S R (2T,-T)
5
- 5PV,
Oge = AUg,— Wy = NC AT + 2PV,
PVe 5
- BT SR@T,—2T) + 2PV,
0

=5P\V,+ 2PV, = 7PV,

3 3
Oga=NCAT-w,, =0- PV, ==— PV

200 200

5 19
s+ Orc = (54_ 7j PV, = ) PoVo

—h

-t

1
| work| 2
Heatadded =

SECTION B
A-P,B-R,C-S
A-Q,T B-Q,R C-P,D-Q,T
SECTIONC

35
153
M

100x8x17

100x170 = 0-8mole

No. of moles of AGNO, =

NaCl - Nat* + CI~
06 0.6

AgNO5; — Ag* + NO;~
0.8 0.8
Cl-+Ag* —»AgCI{

t=0 06 0.8

After reaction 0 0.2 0.6

02

M = 200x107 -

6 litre
22.4 1of C4H,yproduces to 2800 kJ

2800

—x1.5
22.4

22.4 [ of CH4 produces to 700 kJ

700
——XX
224

400
Auzjncvdt _ j.2.5><(16.5+10‘2T)dT
300

=5000J =5kdJ

1"
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