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Test - 15 (Answers & Hints)

Answers & Hints

PART - A : (PHYSICS)

1. Answer (2)

2. Answer (2)

-V -V
@™ 2r T 6v,
\Y \ YT
>>° >>
o, (o)
t=0 when rolling
starts
. . 1 1, 9
Rotational work done by friction = 2 lw? — Elcoo

l><%ml’2 (0)2 —w%)

2
_ 19mv§
196
3. Answer (1)
X X X X X X
A < B
*)

| 2|

3 7 C 3 7
X X X X X X
X X X X X X

112
81=§BC0§

_Bcol2
7 18

1 412
ERI R

_4Bco|2
T

Bcol2

VA—VB=—81+82=>VA—VB= 6

Answer (3) f= %

. nv
For n" harmonicf = —

2L
<—%+%a
e N\ .
3 \_/E
v_mw —9
= Lo 77

L
Particle at x = 8 lies in left loop.

5L
Particle at x = ) lies in right loop.

So, phase difference between them is .

Answer (1)
ki Pk,
—— 000 —+—T000—— m
El . in lef . k2X
ongation in left spring x, = I+ Ky
Where x is total elongation,
ko A

So, Amplitude of vibration of P is m

IIT-JEE
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6. Answer (3)

PV2 = constant (1)
B=-V (d—Pj (2)
av

Differentiate eq. (1)

VZdP + P x 2VdV = 0 = 2PVdV = -Vv2dP

= —V(d—Pj =2P=B=2P
dv
By ideal gas equation
PV =nRT (3)
From (1) & (3)

9. Answer (3)

A S 3oy
S
v 1
q,=3x12 i 60 li; ;IF i
|
4, =36 1C 18V

9,=6x6=q,=36uC
10. Answer (4)

PocT2= B o T? F
7. Answer (2) , CM
P-30,2) % h Brack
H >
Ao = (1)
cm —
f=10 cm m
L S LI S F(h-r)
v u f v fu v 10 -30 “T
= v=15¢cm, x;=15cm
5F(h-r)
Yi Vv = o= "7 5 @
Yo u =ViT 3gx2=y=-tcm 2mr
0 For rolling a,, = ro.
8. Answer (2)
At steady state before opening the switch F _5F(h-r) T
= —=——> =h-=
i, R L m 2mr 5
> MWWWW— 0000 ———
11.  Answer (1)
i 2
N 1 AA l'AvAvlvA'A'A W VO
i/\ | M |
1} t=0
=i +i, [mpy  t=t
s s | M =
T 2R’2%2 R When relative motion stops
Just after the switch is opened By conservation of linear momentum
W T —— = (M + - Mo
mv, = ( m)v=>v—NIer
<«—a,
AVA'AVA'A'AVA'A'A v i 2 .
di f
. 2 .
|2R+LE+|2><2R=O a, = jug vV =u-+at
_ V=V, - ugt= gt =v, —v
Y2 gig
5 -l mv
dt 2 _, _ _Mmvg
= ML=V M+m
dizj dip 3¢
L(m B S LU
(M +m)ug
Aakash e
IT-JEE | 3/13
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14. Answer (4)

2¢C
12. Answer (2) q= SCeq =q= 3
Yad
e (] 2Ry N
- = I+ 2 J
q S q
I P, > \(2T,)
" Ci(T,) B
& v, 2V, V
Charge flown through switch
_ PVo
+2¢C —2¢C Z‘C’TC o7 nR
+ —
e :
q 3 Yaq AQ,. = -5 nRT,=-ZP.V,
| — > 3
€ 4¢C 2eC AQ, = 2 nRT, = 2 PV,
3 3
AQnet = net
g o 2C 2 AQup = Wie = AQpc — AQ,
97737 "3 3
Aq = 2¢C AQyg = 2 PoVo
13. Answer (3)
AQ_ye| %
_ |12 12Quel | 100 = = |1-22| x 100
" { |AQ+ve|:| " 3
50
= n=5 =n= 16.67%
15. Answer (4
&] (4)
2a3 =a, +a, 5600 EZOX\T —>a
8= 8p,, 8,728, 3,=0 - -
1o ra Q Q Q Q
a;
-
ag P,
a —_
P 2 :,\
2 60° ™
2 aO
= ap =—~ m
aP3 2 = P, 4 g
T =mg cos 60°
= T= > Mg
= af% upward. g ’ T sin 60°=10mxa=>a=£ m/s?
/13 Aakash
IIT-JEE
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16. Answer (3)

FxIl=lo
1 3
= ngl=§mlzoc=>0c=|—g LE
vﬂ
_ | _ 39 Tal*
at—§a=>at—7
CMm —>a,
I
a=—-—wt=a=0 mg
r 2 r %
F=mg

F,—mg=ma = F, = mg

3 mg
F+F2=mat=>F2=Emg—mg=>F2=T

2 -2 _ 5
Net force by the hinge = yFZ +F2 = Xom
y g 1t > g

17. Answer (4)
18. Answer (1)
19. Answer (3)
20. Answer (3)
21. Answer (2)
22. Answer (1)

r, + r,=r
mor myr
N mqs+mMm and P mqs+mMm
1 1 2
P eM oy
v: ‘.<=>'<=|=>.b
|“ m1 I“ r1 ;"' I’Z "l mZ
Gmym
= 2
r2 =mpr,o
Gmym, mor
= 5 =m, x 2
r m»] + m2
G(m1+m2) 27 G(m1+m2)
= W= = — =
r3 T r3

r3
= T=2n G(m1+m2)

,FZ

23. Answer (3)

1 1 1
k= El1w2+ Elzw2=>k= §(|1+|z)°32

24. Answer (1)
E=K+U
_ Gm1m2 (_Gm'lij _
= o + —r =E=
25. Answer (2)

Gm1m2
C2r

In Equilibrium

Liquid Layer

At equilibrium

2H
AHGg=AX? X pg

_2
= G6=73p

F+rmg=F,=F=F -mg

3

AH?
dW = Fdy = W = j;H/de W= 12pg
3

= F=yApg—HAcg=F= Agp(y —Z—Hj

26. Answer (3)

+q —-q
+
+ Feit
+
+
+
]t
V
C = SOA v _ SOAV
- X q=ev=9= X
2
q
I:ele = 280A = ext = I:ele
ggAV 2
= ext 2 2 = dWext = Fextdx
X
oAV 2 c2d d 2
St ax _ £AV
ext 2 d X2 =W T 4d

IIT-JEE
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27. Answer (1)

At maximum elongation

kX, Aeny
» O
.9
f
1., 2 2
EkXO = —ICOO +—mV0
1 2 2 3m
Ekxo = —MVy =X, = 2k Vo
kXO—f
= M
fxr 2f
0c=—r2 =>OC=W @

. 2f kxg —f kxg
Forrolinga =ro= — = =>f=
em mr m 3

kxg mk
pN>f=>pmg>T = umg > 6 —V,

> 02 o v Vel

28. Answer (3)

f,
) \\11
s 40 cm I, d
f,

Focal length of upper half part of lens

1. 11 _
[ =(15-1) |75 | =f=20cm

Focal length of lower half part of lens

f2 T 10

1 U B 1 _05x2
, ~(1:5=117%0" 10

= f,=10cm

Image formation by upper half of lens

1. 1.1 1 1 1

Vi u

Vo u f, v, 10 —40 — V2T 3

29. Answer (1)

€ =g, sin ot

¢,

\4

I,

Net current is in phase of e.m.f., if

<) €9 1 XC 1 XL

—sin o, = —sm 0, = Z_XZ_ = Z_XZ_

Z Z 1 4 2 22
= A R= L

RZ+x2 RZ+x? c

30. Answer (4)

By conservation of mechanical energy

1 2 3GMm
—mv§ - ———=
Mo =0+0
3GM
= VT

IIT-JEE
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PART - B : (CHEMISTRY)

31. Answer (1) 39. Answer (4)
PCl; = PCl, + Cl, Number of unpaired electrons are changing
Initially 2 0 0 40. Answer (2)
At eq. 2(1- 2 2
. 21-x) & x CH,~CH=CH,
: 21-x)+2x+2x=2.5
x=0.25 +DBr __H09 ,
32. Answer (2)
4A —->3B+C
CH,—CH —CH,—Br
_1d[A] _1d[B] _ dIC]
4 dt ~ 3 dt ~ dt _ber ,
1 4 1
—K[AT" = 2K [A] = K (A}
4 3 CH,—~CH— CH,—Br
Ki_ Ky _ D
4 3 3
- 3K, =4K, = 12K,
33. Answer (4) 41. Answer (1)
34. Answer (2) n-factor of NH, = 3, M, = 3.E,
AS > 0 for irreversible process n-factor of N, = 6, M, = 6E,
35. Answer (1 . -
(1) - M,—M, = 3E, - 6E,
FT E 42. Answer (4)
/! In weak field octahedral complex
4+ eg
F
7 Fl F 4—L4—4—4—4<: A <P
It becomes equal to florobenzene because effect of Tt
four flourinc atom cancele to each other. d-orbital
36. Answer (3) ' ) d —s tzg4 eg?
0OsO,/H,0, gives syn addition . Difference =4 — 2 = 2
CHS\ /H CH, 43. Answer (1)
ﬁ H OH 44. Answer (3)
0s0
/N %o H OH é
CH, H COOH
CH,
meso form O-hydroxy benzoic acid o
37. Answer (4) “EE
It is a disproportionation reaction 0 9
3Br, + 6NaOH —— 5KBr + KBrO, + 3H,0 O—("3—CH3
38. Answer (3) COOH D —
Reduction of FeCl,
2Na,S,0, + 2FeCl, — Na, S, O, + 2FeCl, + 2NaCl Aspirin
Aakash
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45. Answer (3)
| = Cis-Trans—cis—cis—trans isomer of [10] annulene
Il = all cis—isomer of [10] annulene

46. Answer (3)

Cr metal is commercially extracted by Al reduction
method.

47. Answer (1)

Br
D D D

@
2
-2

48. Answer (2)
49. Answer (3)

At high temperature, nucleophilic addition can occur
in olefins having -I group attracted to olefinic carbon.

50. Answer (1)

CH,COOH dimerizes in benzene hence molecular
weight is 2 times.

51. Answer (1)
52. Answer (3)

NaCl is the salt of strong acid and strong base.
Therefore, no hydrolysis take place and solution will
be neutral.

53. Answer (2)
50% NH, is neutralised
NH,OH + HCl = NH,Cl + H,O
[NH,1= [NH,]
[NH; ]
pOH = pr + log [NH3]
p°H =472 +log 1
L pH=14-472
pH=9.28
54. Answer (4)
55. Answer (4)

0]
CH Br2 CH3
(C3H3 Neon® CHBry 4 rONa
0 ® 0
@)
L
L.
©) CH,

56. Answer (1)
57. Answer (1)
C,H,OH + CH,COOH =— CH,COOCH, + H,O

Att=0 1 1 0 0
t 1—x 1-x X X
eqn.
soX=2/3
= (1-2/3) (1-2/3) 2/3 2/3
2 2
373
K, = 1 =4
7X7
3 3

C,H,OH + CH,COOH == CH,COOC,H, + H,0

t=0 1 1 0 0
ten (2—x) 2—x X X
K =X
° (2-x)
4= X
(2-x)
- x=1.33

58. Answer (3)

CoCl,.6H,0 —AN%exes , pgc

0.1 M
Weight of AgCl =n x 0.01 x 143.5

2.87

M= 0.01x1455

= 2 (number of AgCIl molecules)
.. The formula of complex is [Co(H,0).Cl] Cl,.H,O
59. Answer (2)

NH,-SO.H —)NZ'\'C?Z [C|9N?—SQ3H] — H,S0, +
NaCl + N, T

60. Answer (1)
AG = — AH — T(+AS)

AG = —-ve

IIT-JEE
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PART - C : (MATHEMATICS)

61. Answer (1)

It is given that sin0, + cosecO, + tang, + cot0, = 4

_ T _ T
= 91— E andE)z— Z
so, tan6, = 1
2tan(e
2
= 1= 0
1—tan? j
2

0
= ftan (fj is a root of equation X2+ 2x—-1=0

62. Answer (4)
| = ‘[de (e2x)
| = J‘xzi(eZX)dx

dx

= 2‘[ x2.e2dx

1 eZX

[2x2 —2x+1]+C

63. Answer (4)
LetS=1+ 20+ 30+ ... + no"™’
oS =o+ 202+ ...+ no"
= S(1-oa)=1+o+o?+..+o" —no"

1-a" no"” )
= m "1 but " =1

g= -
so =1

64. Answer (4)

The minimum vertical distance between the graphs

of given curves
= min(2 + cosx — sinx)

min{2+\/§cos(x +%H

2-2
Aakash

65.

66.

67.

68.

Answer (4)

1 1 1
Orthocenter of points (a,gj, (b,—j (C’Ej is given

b
b (——1 —abcj
YT abce’

Answer (4)
..T — 1
Com T 4oT,
1
= T,= 1-T,
S
37 1-T,
1
So, T, = 1
1-—
T, = T,
_ -1 _
T, T butT,=T,
-1
So,T,=—=T2-T,+1=0
T1

Hence, T,=T,=T,=..T,, = -0 or — 0?

Tt 2011
then (—w)?°™ or (—w?)*10 =1
Answer (1)

e .. Y
: [axb bxc Cxa] = [abc]
and [a+bb+cc+al = 2[abc]
and 2[a-bb-cc-a] =0
SO given equation can be written as
32x2+8x =0
=x=0, —Z
Answer (4)

Equation of director circle to circle x? + y2 + 2gx +
2fy + ¢ = 0 is given by x + y2 + 2gx + 2fy + 2¢ — g2

IIT-JEE
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69. Answer (4)

2
Equation of tangent to y2 =8x isy = mx + o

Let (h, k) be the point of intersection

2
=k=mh+ —

m
=mh-mk+2=0

k 2
=m+m,=mm, =,

k
tano + tanp = h

2
tana tanp = h

Given that cot o + cot f = 2

tana +tanp _
tanatanp

[}
=Ny
Il
o

= k=2c

=Yy=2C

Which is a straight line parallel to x-axis
70. Answer (1)

dy 2x-3y+7

dx ~ 3x—-2y+5
= 3xdy + 3y dx—2y dy—2x dx + 5dy — 7dx =0
= 3d (xy)—2y dy —2x dx + 5dy — 7dx = 0

7‘[dx =0

=3y —-y?-x2+5y—-7x+C=0

whenx =0,y =1

C=-+4

SO, X2+y2+7x-5y—3xy+4=0
71. Answer (2)

mx + p
n

-~ 1 -
Lety = ,y=ﬁ(mx+p)

=>y- y = %(X—;)

n

72. Answer (3)
Let /ZRAP =6 Q

Now In AAQP
PQ _ PQ

1
tan(@*9)= 2% “hPQ ~ n

so,a=(+0)—0

tan(a.+6)—tano

= tana=

1+tan(o +6)tan®
11
_n 2n
= tanoa=
11
1+— —
n 2n
) n
ana =
= AN o

73. Answer (4)
Plot the graph of |cosx| and 3[x]

3

3
2
/10\/\/\/‘)(

1T
2

Clearly no solution exists

IIT-JEE
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74.

75.

76.

77.
78.
79.
80.
81.

Answer (1)

. . . 3n
sin'x + sin”'y +sin~'z = >

= X=y=z=1

Answer (4)

Equation of line passing through A(2, -3, —1) and
B(8, -1, 2)is

x—2_y+3_z+1 X
6 2 3

The coordinates of point on this line at a distance
21 from A are

(2+6.21’_3+2.21’_1+3.21j
7 7 7

(20, 3, 8)
Answer (4)
We have,
n(S) =100
(E) = {even number, square of odd number}
={2,4,6, 8, 10,......... , 100, 1,9, 25, 49, 81}
n(E) =55

55 11

Required probability = 10020

Answer (1

Answer (4

)
)
Answer (1)
Answer (4)

)

Answer (2

Answer of Q.No. 82 to 84

82.

Answer (1)

1
Area of AAPB = ZXEPM x AM

but PM = PA cos 0

83.

84.

85.

All India Aakash Test Series for IIT-JEE 2010

Answer (2)
In A PAO
tan6 '
anf= — = —
PA s,
2r
5]
Now tan 26 = 3
r
1-
S

Angle between tangents

2r\/871

=tan™’
Sy

Answer (2)

AM

Now cosb = Ye)

AM = AO cos 0
AM =r cos 6

O
Sy +r?

AB = 2AM

2r\/§1
Sy +r?
Answer (3)
We observe that,

AB =

oG G = 2010! n!
T nl(2010=n)! r!(n=r)!

2010! (2010 =r)!

= X
JSi rJS; r’(2010-r)! (n—-r)!(2010-n)!
s0, area = +/S; . = -
\/51 +r \/51 +r = 2010¢ 20101

r.s%? 2010
= - Now szocr 2010 C..,

! n=r

Aakash
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86.

87.

Q02010 —r
2010Cr

n-—r
n=r

n

2010C 20107 ., chr =2"

r=1

2010
2010 2010-r
Again E Cr x2

r=1

210 2010
,

= 2010 o
r=1

{ 12010 }
=92010 | [ 14— -1
2 ( +2j
2010
= 22010 |:(§j _1}
2

= 32010 _ 92010

Answer (2)
(T+X+X)" =p,+px+px>+px+..+p, X"
Putx =1, o, ®? respectively
"=yt P P, PyPy, (1)
0=p,+p,o+p,0*+p,..p,0"..(2)
0=p, + p,0* + p,0*...(3)
c1+o+0?=0
by adding (1) + (2) ® + (3) w?
= we get
n=p0(1 +(,3+(,32)+p1 (1 +032+034)+p2(1 + o+
wd) + ...
3"=3(p, tPst Pyt -.)
=37 =p, Pt Pt

when n =2010
=P, tP; Pt =T
= 32009
Answer (3)
We have
n r T n-r

b=> 2.

r=0 (ncr )k r:O(nCn—r )k
n

S L, Y

S(C ) 3ZOC )

= 2b=na

1(bj 1(1) T
= CO0S |— |=C0S | —|=—
na 2) 3

na-b

Test - 15 (Answers & Hints)

88. Answer (4)

y
A .
y“=23|nx AV =1-Cos x
2
1 :
—y =1
of = =« bz © *
6 2 6
From figure
1—cosx 0<x<™
2
f(x) = 1 £<)(<5_TC
2 6
2sinx 5—6nsxsfc

SO I f(x)dx = I5(1—cosx)dx +
0 0

L
jedx+j 2sinx dx
n S

2 2

:I f(x)dx =5—6“+1—\/§
0

Hence k = =
ence K = 6

89.

b2
one end of L.Ris (ae,?j

IIT-JEE
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90.

2
equation of tangent at (ae,;j is

1 a
Area of A CPQ = Exgxa

so area of PQRS = 4x1£
2 e

Answer (4)
Max (| x+y || x=y]) =1

If Ix +y| =[x -y]|, then
max(|x +yl, [x—yl) =[x +y|

=1

All India Aakash Test Series for IIT-JEE 2010

= It4xy 2 0= x +y =1 which lies in 1st and
3rd quadrants x +y = +1

= If|x+y|<|x-y], then
max(|x +yl), [x—y| =[x —y[ =1

If 4xy < 0 then x — y = 1 which lies in 2nd and 4th
quadrants X —y = 1

As |yl =x—[x]soy = £(x = [X])

asn—-[n]=0

y=x-[x
x+y=1

/ ..................... y = —(x — [x])

x+y=-1 -1
for —1 <x < 0 two curves coincide
so there are infinitely many solutions.
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