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ANSWERS & HINTS
PART - | (CHEMISTRY)

1.  Answer (C)
Conjugated alkene is most stable.
2. Answer (A)
Structure (A) is 3° allylic carbocation having more resonating structures than structure (D).
3. Answer (A)
Closer the —I group to COOH, stronger will be acid and vice-versa.
4. Answer (C)

O:Br — ©
_—
Br

5. Answer (A)
Compound (A) is most basic as its conjugate acid is very stable due to resonance.

H,NN H H N/D 4 H '\I\ H,N
S SN e >CQI/\IH2—> i >C—NH2—> +>C—NH2
2 H,N H,N: H,N7

6. Answer (C)
CH, - (It = CH, (9) + 60, (g) —> 4CO,(g) + 4H,0 (I)
CH,
Volume of O, consumed _ Number of moles of O,
Volume of CO, formed Number of moles of CO,
7. Answer (B)

3
2

>/\ HH;) >><CH2
OH ™ @)
H H l
®
% >(\
(3°)

8.  Answer (D)

The given compounds are structural isomers of molecular formula C;H,,. They will form same products on
combustion which is exothermic. The magnitude of heat of combustion will depend on stability of reactant. Higher
the stability of reactants lower will be the value of heat of combustion. The stability order of the given compounds is
(I) < (1) < (1) due to angle strain.
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9. Answer (B, C)
CH, CH,

H CH,CH CH,CH
CH,—C — CH, e = Oy - O oy o cH-cn,
[ H”"  NCH,CH H"~  H [
CH, 2o CH,
2, 2-dimethylpropane 2-pentene cis 3-hexene 2, 3-dimethylbutane
(n=0) (n=+ve) (n=+ve) (n=0)

10. Answer (A, C, D)

CH, c

. H3
"H , CH3 CH3
H "Ch, = (}N
(trans) (cis) (cis)
CH,
hcm
(trans)

Both the isomers have 6 primary, 8 secondary and 2 tertiary H-atoms.

12. Answer (A, C)

cl cl cl 0 ¢
. () cl . N cl
gl gt e
X @ @7 X N
©) @
cl cl cl N
@ @ .
. N N K
AET00 Q5
cl 3 X ¢ O7Y S
@) Cl Cl

13. Answer (3)
C,H,,0 has the following metamers.
CH,-O-CH,-CH,-CH,
CH,-CH,-0-CH,-CH,

CH,— O - CH-CH,
CH,
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14. Answer (5)

H—C
I
o)

= 8n—bonds + 2ring
x+5=10
= XxX=5
15. Answer (2)
CHyCH,Cl + Mg— = CH;CH,MgCl—"2— CH,CH,D (g)

2 moles 2 moles

16. Answer (5)
Cyclic isomers of C,H, are

: [DCHQ [>CH2: [>—CH3

17. Answer (5)

- & o

Dichlorination of cyclobutane gives 5 structural and geometrical isomers.
18. Answer (6)
OH

Y 2 OG- O OR-OPS - (OO

(major)
19. Answer A(p), B(p, 9), C(p, q, 1), D(s, 1)
20. Answer A(p, q, S), B(q), C(p, r, t), D(p, t)

PART - Il (MATHEMATICS)

21. Answer (D)
Let a point on the ellipse be P(4cos6, 3 sinB). The equation of tangent at P is

X Ccos6 N ysino
4 3
It intersects the axes at A and B

" A(i,oj and B:(O,_ij
coso sin@

B
' M(h, k)
Let midpoint of AB be M(h, k)
0 \

1

4 3
— 40 —
h = £0s6 , k= sin®
2 2
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22.

23.

AL 9
The locus of (h, k) is X2 4y? "

Answer (B)

2
Let a point on hyperbola XT —y? =1 be P(2sec#, tand) and the midpoint of the chord of contact drawn from P be

M(h, k).
The equation of the chord of contact drawn from P to the ellipse is

%Ce+ytan6=1 0!

h h?
The equation of the chord to ellipse where midpoint is M is, XT +yk = E +k? ...(ii)
(i) and (ii) represent the same line

secexi_tane)_ 1
2 h k h

h - K
72 v tanb= o<
2(h+k2J (h+k2j

4 4

sec?9 —tan20 =1

— secO=

h? k?
2 2 2 2
4(h+k2j {h+k2j
4 4

h? h? ?
——k?=| —+K®
- o)

The locus of (h, k) is

2 2 2
i

Answer (C)

X+ x* +In(1-x)

lim
x—>0 X

X2
x+x2+(—x——....j
2 1

= lim 5 = —
X—0 X 2

2
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24. Answer (C)

1
fr(x

i
llins _ 1

2x+1
2f'(3)
-~ Jf(3)
_2><6:4
-3

25. Answer (A)
Letf(x) =ax®>+bx + ¢
wherea<0and D =b?-4ac<0
f'(x) = 2ax+ band f” (x) = 2a
gx) =ax? + (b + 2a)x + (c + b + 2a)
D, =(b+2a)’-4a(2a+b+c)
= b? + 4a2 + 4ab — 8a? — 4ab — 4ac
=—4a’+b?-4ac<0
g(x) <0, vxeR
as D,, <0and co-efficient of x?=a <0
26. Answer (D)
A point on the line x + 8 = 0 is (- 8, k). The equation of chord of contact is yk = 4(x — 8)

4x — ky
32

=1

, : . 4x —ky
The combined equation AP and AQ (as shown) is y2 = 8X 32

= 4X°—kxy—4y?=0
-» Co-efficient of x? + co-efficient of y?

=4-4=0 o

= AP is perpendicular to AQ.
Aakash
IIT-JEE




Test - 6 (Paper - II) (Answers & Hints)

27.

28.

29.

Aakash

Answer (B)

Let D.C.'s of the line be |, m, n

20 1 2

—+-m+—-n=0

3 3 3

= 2l+m+2n=0 (1)
EI+§m+2—n=0

7 7 7

= 3l+6m+2n=0 (D)

I m n
= 2.12 6-4 12-3

A _m_n
= 210 2 9
A _m_n_ 1
= _-10 2 9 .85
(—10 2 9 j
J185 185 /185
Answer (B)

Let P(u, v, w) be the required point
OP? = AP? =BP? =CP?
= UW+VvZ+w?=(Uu-6)2+Vv2+w?
= u=3
u?+v2+ w2 =u2+ (v—8)2+w?
= v=4
w2+ v2+w2=u?+v2+ (w-10)2

= w=5

(3, 4, 5) is the required point.
Answer (A, C)
xX2—2x—-y+2=0
(x-12=y-1

1
Let the tangentbe (y —1) = m(x — 1) — Zm2

m2
= y:mx+1—m—T (1)

Other parabola is
-x2+6x-y-8=0

X2 —-6x+9=-y—-8+9
(x=3)*=-(y-1)

All India Aakash Test Series for IIT-JEE - 2013
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Equation of tangent with slope mis

2
y—-1= m(x—3)+m—

m2
= y= mx+1-3m +T (D)

(i) and (ii) represent the same common tangent

2 2
= 1—m—m— = 1—3m+m—
4 4

2m?

= =2m
4

= m=0

or m=4

The equation of the common tangentsarey =landy =4x+1-4-4
ie.y=landy=4x-7
30. Answer (A, B, C)

fp<2

im x®+x-1 1
xoo xP 4 3x3+1 7 3
Ifp=3
nm_liiill__l
xom xP +3x% +1 7 4
Ifp>3

) x®+x-1

lim ———— _¢

xowo xP 4 3x% +1 7

31. Answer (A, C)
Letthelinebey=2x+c
Itintersects xy =1
= Xx(2x+c)=1
= 2x°+cx—-1=0

Let the roots be x,, X, (which are in turn the abscissae of A and B)

= —ct4c*+8

4
’2
|_et)(1:(;+fc+8
—c—4c*+8

and x, =

4
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[2
and y, = ¥
Let P be (h, k)

3[—0— cz+8]+[—c+\/cz+8
h= 4

4

2

L

and k =
= 16h= —4c -2,c* +8
= 8h=-2c—c?+8
8k:4c—2\/cm
= 4k = Zc—m

From (i) and (ii)

8h -4k = -4c
= c=k-2h
Putin (i)

8h+2(k-2h)=_/c?+8
(4h +2k)? = (k—2h)2 + 8
12h? + 20hk + 3k? = 8
The locus of (h, k) is
12x%2 + 20xy + 3y?> =8
32. Answer (A, B, C, D)
from (A) and (B)

, 16
X

x* —4x? +16 =0
Let x,, X,, X3, X, be roots
Xp X, +X3+X%X,=0
X XoXg + X XX, + X XX, + XXX, = — 4
X XXX, = 16,

Similarly y, +y,+y;+y,=0

Aakash

Y1YoYaY, = 16

(i)

...(ii)
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33.  Answer (0)

\/§ 1 X2 y2 _E
9 4 16

3
The tangent at A(T’ on —+-—

x.3Y3 yi1_13
9.2 4.2 16

x .y 13 :
= 23 8 16 ..(0)

33 1

Similarly tangent at B[TS,—EJ is

x _y_ 18 .
>3 8 “16 ...(i)
13J§10J

From (i) and (ii) P : ( 8

2

Putting P in x?2 _Y
4

_ 169><3_0_1>0
64

= P liesinside the hyperbola

No tangent can be drawn from P to x* — yjz =1
34. Answer (6)
[+m-n=0
= n=l+m
312+m2-n?=0
= 3P+m’-(1+m)?=0
= 212-2Im=0
[=0,1=m

n=m,n=2m

Iom_n gl-m_n
= 0o 1 117177
O+1+2 3
coso = \/E\/g —2\/5
_V3
2
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35. Answer (4)
Let A and B are ends of conjugate diameters.

A: (4\/50059, 3V2sin 6) and

B: (— 42 sine, 3\/50056) \_/

The tangents at A and B are

XC0sO ysin®

+ = :
4\/5 3\/5 1 (I)
d_xs;in6+ycos(9 1 .
an —4ﬁ 32 ...(i)
Squaring and adding (i) and (ii)
2 2
X_ + y_ =2
32 18
X2 y2
—+=—=4
~ 16 9
36. Answer (2)
O0<x<1

= —-1<3x®-1<2

The number of integers in (- 1, 2) is 2. XIiinaf (x) does not exist for the values of a in (0, 1).
37. Answer (2)

Let A be (Zcose, «/EsinG)

Equation of the tangent PA is 2xcos0 + 2x/§y sino=4 L,

P
T/

N
= XC0S0++/2ysing=2 A v
> X

2 1 F [OF

- -2 = : [0 R

€ 4 2 \

foci : (i V2, 0)

V2cosh -2 | | —/2c0s60 -2
‘\/cos2 0 + 2sin’ 9‘ ‘\/cos2 0+ 2sin’ 0

Product of perpendiculars =

| 4-2cos’0 | 2 —cos’0
= ‘00526+2(1—00529)‘ = ‘2_00529
38. Answer (0)

(10201)*
)= 101+ (10201

(10201)™
(101) + (10202)" "

f(1-x) =

10201
~ 101(10201)" +10201

Aakash
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101
(10201)" +101

(10201)" +101

fx) +f(1—x) = m =

= fX)-f'(1-x)=0
39. Answer A(p, q), B(t), C(s), D(r)
Let a normal to the given parabola be y = mx — 4m — 2m3
-+ It passes through (h, k)
2mi+m@-h)+k=0 ...(i)
The roots of (i) are m;, m,, m,

1

co-normal points are (me, —4m, ) i=123

k .
mm,m,; = — Py ...(i)
(p) Two of the normals are perpendicular
mm,=-1

k
from (i) — 1 x m, = 5

k
= my= o putting in (i)

z(gj +(4=h) (gj +k=0

k=0
k2+8—-2h+4=0
= k?=2(h-6)
The locus of (h, k) is y? = 2(x — 6) ... (i)
(@) - Feetof two normals are extrimities of focal chord, therefore mym, =—1
again we get locus as (iii)

T
(N Let one normal make angle o, then other makes angle 57 o

tana.tan| =
m1m2 = . E— al =1
Putting in (ii)

k
1><m3:—§

_k
ﬁms——z

Putting in (i)

2(—%)3+(4—h)(—§j+k =0

k=0,

-k2-8+2h+4=0

k2=2(h-2)

The locus of (h, K) is y? = 2(x — 2)

(1210 3
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(s) Directrixofy?=8xisx+2=0
Take a pointonitas (- 2,y,)
Putting in (C) as A, B, D represent parabola
4-y? -8+4=0
= y,;=0
a point on directrix (— 2, 0)
The equation of pair of tangents from (- 2, 0) to parabola is
(y* = 8x) (16) = (-4 (x-2)y°
=>X2-y?+4x+4=0
(t) Let Q(2t? 4t) be a point of y? = 8x and is (x,, y,) be the midpoint of SQ.

_2t2+2  4t+0
“ET TR

M(x,, ¥,)
A

2
= X = (?j +1 QO)
= yZ=4(x-1)
The locus of (x;,y,) is

y?=4(x-1)
40. AnswerA(p,q,r, s, 1), B(p, g, 1, 8), C(p, r), D, s, 1)

. - Ux
() lim (cosax +bsinx)™" = Je

cosax +bsinx—1
1/2

= lime X =e
X —0
—asinax + bcosx
= lime ! SEIRT:
x—>0
1
= b= <
2
= aeR

- 1
B) -- lIm **igin— exists
( ) . X —>0 2X

. A+l . 1
L H. L= [im(=h)" sin—
sin 1
. L
- (|2
2T
2h
RH.L= M et sint
h—0 Zh
sin 1
- h 2h
= r!lino7' 1
2h

L.H.L. = R.H.L if both approach to zero

e
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X

: -m
lim =1
© Jim =

ifme (0, 1)

Test - 6 (Paper - II) (Answers & Hints)

© [XZ ' l:l may not exist when A% + 1 is a positive integer. From options, at x = 1

L.H.L. = r!'[po (1 — h)2 + 1] =1

RH.L = M [+ )2+ 1] =2

atx = 2,

LHL. = lim[(2=h)* +1]-4

RHL = fim|(2+h) +1]=5

aso atx=-1

LHL = [im|(-1-h)" +1]

RHL= lim [(—1+ h) + 1]

2

1

PART - lll (PHYSICS)

41. Answer (B)

2R, [%+ \/5} -5V,

P, 5J3

"o
Vo

2P,
o4y, |3p
(Brw)=
Ts = nR
PV
T - 00
A" nR

42. Answer (C)

1

AP = 01x10*

P, =2x10°Pa
105V = nR 300
2 x 105V = nRT
T =600 K
=327°C
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43. Answer (A)

Psoid _ fraction submerged

Priquid

Psoiig IS constant therefore p, f = constant

Po ¢ _[_Po |t
1+Yt, b (1+Yt, )2
fL(1+Yf)="f1+Yt)

Y:fE_h
2t T hht2

44. Answer (B)

p.T.V p.T.V

o<

_ [PV (P P
=RT)\T, T,

BZE[L&J

T 2\T, T,

45. Answer (B)

T:ﬂ+L%L

dx dT |

dt = OL\/LF:(X\E(Tz_Tl)
=t (- )

2l

= o)

46. Answer (C)

x [0<x<I]

T= —(L—x)a

v:\/gzm ! X [ —x I

dx
=2 (L=
" (L-x)a

q=
N

[odx T
MEI (IL'l_X)a e
as
|| T—] EE 15/19
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47. Answer (C)

B = 10 log i
I0
B+5=10 Iogl—
I0

5= 10 Iog[I—J

IO
I!
— = 101/2

48. Answer (C)
y = A cosmt sinkx

Q = Ak cos wt cos kx

oX T

=0
at x % )
oy >

— = Ak cos ot |
OX

Fy =T sin0 ;TtanG:Tg
OX

A
= T=(f)?u=10N
2n T
Fymax: 2xﬁx10=ZN

49. Answer (A, D)

dT
Temperature gradient = X = slope of T - x curve

aT| 1

dx| A
50. Answer (A, D)

By increasing the thermal conductivity of outer layer, temperature drop across it decreases. Hence, temperature
drop across inner layer increases.

By increasing thickness of inner layer overall heat current decreases hence, temperature drop across outer layer
decreases and inner layer increases.

51. Answer (A, D)

A eAGAAT: = pBGABTB4

(0.0256) (5800)* = (0.0625) T,
T, = 4640 K
(B) AT, =2gTy
Ag—A,=1um
Ag =5 pum.
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52. Answer (A, C)
Intensity «< (Amplitude)?, when medium remaining same.

Also, by conservation of energy, |, =1, + |
53. Answer (4)

r

2v,
A = vV, +V,

V, -V,
r V,+V,

54. Answer (4)

n=3m

2mv .
f= o For minimum frequency m =1

fmin:E _:E §:4
I\p 21V5

55.  Answer (6)

56. Answer (2)

W, = nRT,In"x
PB
P
W, = nRTZInP—C
D
W, = 2w,

Tllnﬂ=2T2Ini
P P

B D

Tepd:
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57. Answer (3)
PV™ = constant

P,V ™ldv+v™dp =0

@ _ 3 _mp
dv 4 v

3
m:_
4

58. Answer (6)
AQ =nC AT

3R 1x5R

Ix —+

=2 2 2 x 900
2

= 3600R

59. Answer A(q), B(p), C(t), D(r)
PV = R2T
P’V =RT’
P’ (2V -V) =2RT’

u=u, +u, = constant
1><3—R><2T +2><£><T :1><3—RT’+2><55><T'
2 2 2 2

8RT :BTRT'

16T
T 13

PV _T°
PV 2T

’
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P2 16
= P 3 2x13
pr_12
P 13

5R
- T
2% 2 (17-T)
_sr[3L

13
:ERT
13

60. Answer A(s), B(r), C(r), D(r)
y = asinwt sin kx

ﬂ = amcos ot sinkx
ot

A2
Im .
KE = IET dx a?w? sin?kx cos’ot
0

’2

m .
I—azco2 cos? ot I sin? kx dx
0

Al N|>)

max max

1
KE = PE :Zmaco

1 5,
<KE> = gmao)
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