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AIEEE 2009 Solved Paper

Mathematics

Q. 1. If the roots of the equation bx? + cx + a = 0 If the roots of the equation be imaginary, then for all real values of x,
the expression is
1. lessthan —ab

2. greater than 4ab
3. less than 4ab

4. greater than —4ab
Sol.:

Fivenc® < dab
2.2 2 2 2
3xT _bbex+ ot =ibx+o)” -7 pnswer: (4)
Now, 3ibx +e) e 2—c* = —dab Q. 2. For real x, let, f (x) x> + 5x + 1 then
1. fis neither one-one nor onto R
2. fis one-one but not onto R

3. fis onto R but not one-one

4. fis one-one and onto R

Sol:
F{x)=3x2 4 5, which is positive.

= f(x)is strictly increa sin g hence it is one — ane.
Alsa, f(o0) —o0and f (—o0) ——c0
Thergfore range of F(x)is K

Answer: (4)
Q. 3. Let a, b, ¢ be such that

P a+1 a—1 +1 b+1 c—1
Bla+c)=0. s B+l  B-1l+k-1  &-1 c+1|=0

c_l C'+]. I:_-D?Hﬂﬂ (_]:I:'Hlb l:_l:l?éc
, then the value of n is
1. anyinteger

2. zero

3. any even integer
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4. any odd integer

Sol: The given equation can be written as

o] a+1 a—1 a+1 a—1
-5 A+1 E=1|+(-D" & b+1 b—=1=0
c—1 c+1 c—1 c+1

= n has io be any odd int egar.

Answer: (4)
Q. 4. The lines p (p? + 1) x —y + g = 0and (p? + 1) x+ (p? + 1) y + 2q = 0 are perpendicular to a common line for
1. more than two values of p

2. novalueofp
3. exactly one value of p

4. exactly two values of p

Sol:
2
+1
ppi+h= (pg—) as the given lines will be parallel.
(2" +1)
=p=-1
Answer: (3)
1
Blu,p=-
( 7 4]
Q. 5. In a binomial distribution , if the probability of at least one success is greater than or equal
10
to , then n is greater than
4
log ;u —log fu
1.
1
1.4 1. %
logyy —legy,
2.
4
log ;u +log i:,
3.
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g

log ;u —log fl:,

4,
Sol:
p lat least 1oveess) =1 — p (all failures)
(Fven that1 - (E] = E
4 10

1 _(3Y
EE[Z] i—l&[logfu—logfujinz

Answer: (2)

[ plat least 1 sucess) =1~ (Eﬂ

1

3

log fu - log i:,

_ cdx
y=cy e, where c, and c,

Q. 6. The differential equation which represents the family of curves

are arbitrary constants, is

o= (7
1.
¥ =y
2.
WV =Yy
3.
W=y
4.
Sol:
y:clgcﬂxiymzclgcﬂx :Cz}’:}y—:nﬂ'z

| v

Differentiating again we get y"'y = (y"1°

Answer: (1)
Q. 7. If the mean deviation of the numbers 1, 1 +d, 1 + 2d,
equal to

1. 202

2. 10.0
3. 20.0

4. 10.1
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++dy+. . (1+100d)

Mean of given numbers, ¥ = =14 504

100

L+ |pd - (14504

Sk -3 2l

# 101

Mean deviation =

%h:r - 50)d|

L= 45051

101 101

iven that mean deviation 18255

d50 =51

= =
101

=235=d =101

Answer: (4)
Q. 8. Let A and B denote the statements
Acosatcos f+cosyp=055m a+sm F+an =0

HFroosi{fA-—9i+cos(y—e) +oosia— ﬁ)=—§,ﬁzen

1. both A and B are false
2. Aistrue and Biis false
3. Aisfalse and Bis true

4. both A and B are true
Sol:

-::'s(a—ﬁj+cos(ﬁ'—}fj+cos(y—a]:—g
=i4+Z2(cos (- Ai+cos(f—p)tcos(y—an=10

=>(t:-::us.f_:c+|:-::-s,.z'_'il'+|c:c:,vsy:'l2 + (s & + st 7+ st }-’:Ij =10

Answer: (4)
Q.9.
mtatament— 1.~ I:p - q) is equivalent to p < g.

Statement — 2 I':p &~ q) is @ tautolog v,
1. Statement-1 is false, Statement-2 is true.

2. Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.
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3. Statement-1is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.

4. Statement-1 is true, Statement-2 is false.

Sol.: Since, nothing has been stated about statements p and g we need to consider them as two independent
statements i.e. they can be simultaneously true as well as false. Now, this can also be seen through the truth table:

ey P> —g ~{p &>~
. @ i (7 g)
T T F F F T

T F T T T F

F T F F T F

F F T T F T

Clearly column af p <> g and (~ p <>~ g) in truth iable show equivalence.
Alsa — (p < — g dogs not show tauslog v in this case.

Answer: (4)
However if we consider ‘p’ and ‘q’ as two statements which may be dependent on each other then the equivalence
becomes meaningless. Nothing can be said about tautology in general.

Q. 10.
2w 2

LetAbea matrix
Statement 1: adj (adj A) = A.
fads 4= |4
Statement 2:
1. Statement-1 is false, Statement-2 is true.
2. Statement-1is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.

3. Statement-1is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.

4. Statement-1 is true, Statement-2 is false.
Sol:
a

_ a b _ —b _ _ @ b
Consider A= adi A= =  adi ladi A) =
e d -z & e d
Alsa |cchj ﬂ| = |ﬂ| but this does not exp lain the statement — 1.

Answer: (3)

www.chseguess.com




cbse‘fg
Less

nt =1

4

Q. 11. Statement-1: The variance of first n even natural numbers is
miz+1
2

Statement-2: The sum of first n natural numbers is and the sum of squares of first nnatural numbers

a4+ 2a+1)
: .

1. Statement-1 is false, Statement-2 is true.
2. Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.

3. Statement-1is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.

4. Statement-1 is true, Statement-2 is false.

Y
[x: - x}l
Variaues, 0 = Z— where T isthe mean Let 24,6, 2nbe the numbers.
%

200 (n+1)

2m B

5224#‘ —Ar () + 4D A (i D @a D) dn (e + D)
P ¥ 2m

_ 202" 43 +1) s A G+ 2-3n" —6u-3 x' -1

+1 -
3 (z+D 3 3

= x = ."2+1

+(n+1)2

Sol:
Answer: (1)
Q. 12.

Let F(x)=(x+1* -1 x=-1.
Statement 1 The sef [x fin=5 (x)]: {D, - 1}.

Statement-2: fis a bijection.
1. Statement-1 is false, Statement-2 is true.

2. Statement-1is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.
3. Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.

4. Statement-1 is true, Statement-2 is false.
Sol:
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Fin=y=(x+D* -Lzz=-1y=z-1
Flin=-1+1+xz2-1 [f_l{x}exisﬁmz.{yajff{x}isb{.ﬁec.ﬁive
Also, £ (2= F (x)

=+ -1=-1+.1+x=x=0-1

Answer: (3)
Q. 13. Let f(x) = x |x| and g (x) = sinx.
Statement-1: is differentiable at x = 0 and its derivative is continuous at that point.
Statement-2: is twice differentiable at x = 0.
1. Statement-1is false, Statement-2 is true.

2. Statement-1is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.
3. Statement-1is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1.

4. Statement-1 is true, Statement-2 is false.
Sol:

AN =g(f(xN=sinx,x20

=—zinxt, x 0
Bixi=2xcosxt, x <0
=R (0 R (0= =0
Brixi=—4x% sin x° + 2eosxt, x 20

:—[—4:'{2 sin x° +2cosxj,x20],x-:l:l

=0+ =2
BT (0=-)=-2

Answer: (4)
Q. 14. Given p(x) = x* + ax*+ bx? + cx + d such that x = 0 is the only real root of p* (x) = 0. If p(-1) < p(1), then in the
interval [-1, 1]

1. neither p (-1)is the minimum nor p(1)is the maximum of p

2. p(-1)is the minimum and p(1) is the maximum of p

3. p(-1) is not minimum but p(1) is the maximum of p

4. p(-1)is the minimum but p(1) is not the maximum of p
Sol:
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r (x):x4+czx3 +bx' toxtox+d
Mowp' (=0=c=10
=px=x" 4ax® +bx* +d

Cleariy p(1) is max v but p(—1) is #of min immen.

-1 [i] 1

Answer: (3)
Q. 15. The shortest distance between the line y — x = 1 and curve x = y?is
1.
3
|
2.
3,02
t
3.
23
8
4.

Sol:
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Answer: (2)

Q. 16. The area of the region bounded by the parabola (y - 2)> = x - 1, the tangent to the parabola at the point (2, 3)
and the x-axis is

1. 12
2. 3
3. 6

4, 9
Sol:

(y -2 =x-1

2y -2y =1=y = ! y”=la.ﬁy=3

L
2{y—2) 2
Hauation af tan gent ¥ — 3= % (x—2)

=2y—b=x-2=x=2y—-4
3

A:i[[y—2)2+1—(2y—4))dy:j(y2—6y+9)dy:§:9

0
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Answer: (4)

Q. 17. The sum to infinity of the series

1. 6

2. 2

S PRSP LR (i)
3 303 3 3

Subtracting (i) from (1) we get s % =1+ % + i + i

3t 3
4 4| 1 4 4
=—+— =—+——x_—=2
30F (1| 33
3
s=3
Answer: (3)

Q. 18. The ellipse x* + 4y? = 4 is inscribed in a rectangle aligned with the coordinate axes, which in turn is inscribed in
another ellipse that passes through the point (4, 0). Then the equation of the ellipse is
1. 4x2+64y>=48

2. x2+16y°=16

3. x2+12y2=16
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4. 4x?+48y* =48

Sol:

2 2

Let the new elfipse be LR
16 »*

Satisting (2.1) we get b* = %

A B el

A
2 M o /?{4_ 0

Answer: (3)

Q. 19. The projections of a vector on the three coordinate axis are 6, —3, 2 respectively. The direction cosines of the
vector are

-6 -3 2
77777
1.
2. 6,32
6 -3¢
5 575
3.
£ -3 2
7007 7
4.

Sol.: Direction ratios are: 6, =3, 2
& =3 2
7707
Direction cosines are:

Answer: (4)

Q. 20. From 6 different novels and 3 different dictionaries, 4 novels and 1 dictionary are to be selected and arranged
in a row on a shelf so that the dictionary is always in the middle. Then the number of such arrangements is
1. atleast 1000

2. less than 500
3. atleast 500 but less than 750
4. atleast 750 but less than 1000
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Re quired number of arrangement = "0, » *C) < 'C, (2 !)2
=15x3x6 x4 =1030

Sol:

Answer: (1)
If 4,
Q. 21. are non-coplanar vectors and p, q are real numbers, then the
[32 p¥ pio| - [p¥ W ¢F| - [29 g7 g7 | = 0 holds for
equality

SH

=l

1. allvalues of (p, q)
2. exactly one value of (p, q)
3. exactly two values of (p, q)

4. more than two but not all values of (p, q)
Sol:

(3p° - pg +24° 3, ¥,%]=0
=}>3p3 - g +2q2 =0 for real p

D=0
=gt —4x2x3g7 20 =223 2 0= ¢=0
=p=1

So exactly one vahe of [p q)

Answer: (2)
Q. 22.

x—2 y-1_ z+2
===
Then (e, B equals

Lat the fine fie in the plane x+ 3y -+ A =10
1. (-5,5)

2. (6,-17)

3. (-6,7)

4. (5,-15)
Sol:
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(2,1, - heconmx+3yv—az+ A =10
=Z2a+ f+-5
Alen3-10-2o=0=2a=-6 =7

(e, B =1(-67)
Answer: (3)
Q. 23.
4
|2 — —| = 2, then the max imumn value of |E | iz equal fo
z
2 4.2
1.
A2+
2.
A5 41
3.
4. 2
Sol:

||31|_ |Zz ||5 IZI - Ez|

:>|z|—%52

=|zf -2z -4=0= |z =G +1
Answer: (3)
Sh _ (62:|2x+1
Q. 24. The remainder left out when is divided by 9 is
1. 38
2. 0

3. 2

Sol:
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82?& _ (62)2?“-1
= (9 U:m — (63— 1)2:&1 —, (2:! c, g _ ﬂxclgﬂm—l + +1)_ (EMICD Gaiml _ 2&+1C1632?¢ + - 1)
= 9K+ 2

o the remainderis 2

Answer: (3)

AmB=ArnCand A0 B =40C then

Q. 25. If A, B and C are three sets such that
AmB=g
1.

2. A=B
3. A=C

4, B=C
Sol:
A B=ArnCand A B=4.C

= 8=0C

Answer: (4)
¥

I[cot x]a!’x,wﬁzere []
0
Q. 26. denotes the greatest integer function, is equal to

z
2

Sol:
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! [u:ot x] dx

O My 7%

f=

1 Doy 2

[— cot x]cix =dx 2 =I([cot ;{]+[— c@tx]}i;.’:—;fr :H’:E2
o

Answer: (1)
Q. 27. If P and Q are the points of intersection of the circles x? + y? + 3x - 7y + 2p — 5 = 0 and x>+ y*+ 2x + 2y —p? =
0, then there is a circle passing through P Q and (1, 1) for

1. exactly one value of p

2. allvalues of p
3. all except one value of p

4. all except two values of p
Sol:
Let thecircle be 5] + A5, =10

Py A3+ Ty+2p -5+ 4 (xg +y* 2x 42y — p2)= 0 passes through (1, 1)
T+2p+4 (6 - p:’:l= 0, where p = i"-..'lg reguired circle becowme 5, =0

Answer: (2)

Q. 28. Three distinct points A, B and C are given in the 2-dimensional coordinate plane such that the ratio of the
1
3

distance of any one of them from the point (1, 0)to the distance from the point (-1, 0) is equal to . Then the

circumcentre of the triangle ABC is at the point

N
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Sol:

J":ll = [15, D]; ﬂz = (2, U:I

Circumcentre = (; ] D]

(]
PELOf Ay QLD
L

Answer: (3)

Q. 29. One ticket is selected at random from 50 tickets numbered 00, 01, 02, ....... , 49. Then the probability that the
sum of the digits on the selected ticket is 8, given that the product of these digits is zero, equals

Sol:
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00 10 203040
0111213140
0919 29 39 49
2 (=14, 1 (D=1

1
= P(d)= —
14
Answer: (2)
Q. 30. Let be an implicit function of x defined x>* — 2x* cot y — 1 = 0. Then y'(1) equals
1. -log2
2. -1
3. 1
4. log2
Sol:

At x=l=coty=10

. 2oty =1 -2
poilety-b_ -2
2cosec”y 2

Answer: (2)

AIEEE 2009 Solved Paper
Physics

Q.1. Three sound waves of equal amplitudes have frequencies (v — 1), v, (v + 1). They superposeto give beats. The
number of beats produced per second will be:

1. 1
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2. 4
3. 3
4, 2

Sol: Variation of intensity due to superposition of waves having frequencies v-1 & vand v & v + 1 is as shown
I

-

Yariation of intensity due to superposition of waves having frequencies v—1 and v + 1 is as shown

Answer: (4)

g
9

Q.2. The height at which the acceleration due to gravity becomes (where g = the acceleration due to gravity on
the surface of the earth) in terms of R, the radius of the earth is:

J2 R

1

2. 2R
I
ﬁ

3.

4, R2
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Sol:
k
g=—=5_, E_-__E . 14+2-3 p=2R
ki k R
1+2 1+Z
R R
Answer: (2)
8x10% N wd®
Q.3. One kg of a diatomic gas is at a pressure of The density of the gas is 4 kg/m?. What is the
energy of the gas due to its thermal motion?
gx 10T
1.
3x10%T.
2.
5x10%7.
3.
6x10% T,
4.
Sol:

£=2 pr=2x8x10t x 1= 5x10t
27" 72 4

Directions: Question numbers 34, 35 and 36 are based on the following paragraph.
Two moles of helium gas are taken over the cycle ABCDA, as shown in the P-T diagram.
P

A B

2y 10%

|
LR [ e C

—s

- T

00k T S00K

Q.4. Assuming the gas to be ideal the work done on the gas in taking it from Ato B is:
1. 500R

2. 200R
3. 300R

4. 400R
W =PAFV =0 RAT=2xRx{500-3000 =400
Sol:
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Q.5. The work done on the gas in taking it from D to A is:

1. +690R

2. —414R

3. +414R

4, —690R

Sol:

5
Wop = 238RT log £ (2.302) (23 (R) (300) log 1 105
Pa 2 =10

=—(2.3) (600&) (0.3 = - 4148

Q.6. The net work done on the gas in the cycle ABCDA is:
1. 1904R

2. Zero
3. 276R

4. 1076 R

Sol:
W e = (2.3) (2) (R) (500 log 2 = 690

W, = —400R
W, s = (690 — 41) B = 276R

R =202 R =20
Q.7. An inductor of inductance L = 400 mH and resistors of resistances and are connected to
a battery of emf 12V as shown in the figure. The internal resistance of the battery is negligible. The switch S is closed
att = 0. The potential drop across L as a function of time is:

1227

e "
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EE_EIV
£
3.
6 |:]. _Q—IIU.E)V
4.
Sol:
Current in LR, branch
3. = i [1—3_%IIL:|’ ﬁ: E &g _Rf'llz'
A, g8 R, L
D.?"-_'?p aeross = (%E—R;HL] I =12 —21/7400% 107 _ 122_52?7
Answer: (1)

Q.8. A mixture of light, consisting of wavelength 590 nm and an unknown wavelength, illuminates Young’s double slit
and gives rise to two overlapping interference patterns on the screen. The central maximum of both lights coincide.
Further, it is observed that the third bright fringe of known light coincides with the 4th bright fringe of the unknown
light. From this data, the wavelength of the unknown light is:

1. 776.8 nm
2. 393.4nm
3. 885.0 nm
4. 442.5nm
Sol:
A D 44 0D
A = % D 3580 =4x A, A, =4425um
o )
Answer: (4)

Q.9. Acharge Q is placed at each of the opposite corners of a square. A charge q is placed at each of the other two
corners. If the net electric force on Q is zero, then Q/q equals:

1
42

—2*\.'IIE
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4, 1
Sol:

2
e aes2

Az e, (Pa° Az e a
g (2a”) 0

g:_g,\,@

o
G q
a
0 Q
Answer: (2)

Q.10. In an optics experiment, with the position of the object fixed, a student varies the position of a convex lens and

for each position, the screen is adjusted to get a clear image of the object. A graph between the object distance u and

the image distance v, from the lens, is plotted using the same scale for the two axes. A straight line passing through

the origin and making an angle of 450 with the x-axis meets the experimental curve at P. The coordinates of P will be
1. (4f, 4f)

2. (2f, 2f)
54
272

3.

4. (£ 1)

Sol:

11 1 1 1 1
———=—, S+ —==—; p=k=2
vuf|v||uf|v||u|f
Coordinates are (27, 27

Answer: (2)

Q.11. A thin uniform rod of length / and mass m is swinging freely about a horizontal axis passing through its end. Its
el

maximum angular speed is . Its centre of mass rises to a maximum height of :
2 2
177w

b g
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17 o
3 g
2.
1 im
6 g
3.
17% 2
2 g
4.
Answer: (1)
et P(r) = %r
Q.12. be the charge density distribution for a solid sphere of radius R and total charge Q. For
a point ‘p’ inside the sphere at distance r1 from the centre of the sphere, the magnitude of electric field is:
2
Gy
3re, R
1.
2. 0
{
4o gy A
3.
2
Ciry
4 e, R*
4.
Sol:
] 4
i
Charg e enciosed in @ radius r = I%r’.-’-’lmgcir = S i
0 TR It
4
. i 1
Usin g Gauss's law Edmr® = Q—i —
R e,
p]
. On
4z g, A,
Answer: (4)
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Q.13. The logic circuit shown below has the input waveforms ‘A’ and ‘B’ as shown. Pick out the correct output
waveform.

Aw > o

Output is
1.
B
_E E ] ; r
SR :
] i 1 1 1 :
[ [] ] ] 1
2.
IR
_E E ' I 1 :
S A -
EE .
3.
1 ] ! ] ] 1
B .
B |
i i : i ' i
L] [ L] i ] ]
4,
A
L
HBEE RN

Answer: (2)

Q.14. If x, v and a denote the displacement, the velocity and the acceleration of particle executing simple harmonic
motion of time period T, then, which of the following does not change with time?
1. aTwv

2 T? +4g? 2
2.
3. aT/x
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al + 2y
4,
x=Aszin (ﬂjr.+.g5}, v:ﬂﬂjcos(ﬂx+gﬁ)
a=— Aa*® sin Iiai+¢5:l;
aT = - Aw? sin (ax + )= Ao 2% n (e + )= — 2n Awsin (ax + @)
&
al
—=—Z2nw=constan
x
Sol:
Answer: (3)

Q.15. A p-njunction (D) shown in the figure can act as a rectifier. An alternating current source (V) is connected in
the circuit. The current (1) in the resistor (R) can be shown by

D

1.
|
=
2.
1
Tf—\‘U‘Q‘"
3. |
Tf\/’“\f’“\ﬂ
4,

1
SN

Sol.: Current will flow when diode is forward biased.

Answer: (4)
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Q.16. A motor cycle starts from rest and accelerates along a straight path at 2 m/s2 At the starting point of the motor
cycle there is a stationary electric siren. How far has the motor cycle gone when the driver hears the frequency of the
siren at 94% of its value when the motor cycle was at rest? (Speed of sound = 330 ms™)

1. 196 m
2. 49m
3. 98m

4, 147 m

Sol:

2 2l s v -y,

y
100 i
Fo=0064F =006 x330=198m/s

V,f =z’ +2as
(19.2)% = 0° + (21 (25
5 =98m

Answer: (3)
Q.17. Two points P and Q are maintained at the potentials of 10V and — 4V, respectively. The work done in moving

100 electrons from P to Q is :

2210787
1.
—960x107
2.
960x107Y 7
3.
— 224 %1078
4,
W =a (FVp — V) (100 x 1.6 107%) (4 =101 = =16 x 107 x (~14) = 2.24 x 107°J
Sol:
Answer: (1)

Q.18. In an experiment the angles are required to be measured using an instrument. 29 divisions of the main scale
exactly coincide with the 30 divisions of the vernier scale. If the smallest division of the main scale is half-a- degree (=
0.50), then the least count of the instrument is:

1. half degree

2. one minute
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3. half minute

4. one degree

Sol:
Least count =1 MED — 5D
|:| .
S MED - 2 psp= L ogp 2 22 UM S e in e
30 30 30 30
Answer: (2)

Q.19. The surface of a metal is illuminated with the light of 400 nm. The kinetic energy of the ejected photoelectrons
was found to be 1.68 eV. The work function of the metal is: (hc = 1240 eV.nm)

1. 168ev
2. 3.09eV
3. 141eV
4. 151eV
Sol
he 1240
W=—-K, =——-168=142V
A 400
Answer: (3)
% +47 4 +0.37
Q.20. A particle has an initial velocity of and an acceleration of . Its speed after 10 s is:
1. 8.5units
2. 10 units
7 u‘@ units
3.
4. 7units
Sol:

V. = 3+ (0.4) (10) = 7 units
v, =4+ (0.3) (10) = 7 units

apeed =7 ~..|'r§ Lnits

Answer: (3)
Q.21. Along metallic bar is carrying heat from one of its ends to the other end under steady-state. The variation of

&

temperature  along the length x of the bar from its hot end is best described by which of the following figures?
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1.
e
x
2.
B
Dx
3.
)
X
4,
]
J\ix
Sol:
= KA ﬁ
dx
In steadvstate r = constan
E=—E',.c:h?:—g.:z‘?x;19=I:J_',"—Ex
ax r r r
Answer: (3)

Q.22. Consider a rubber ball freely falling from a height h = 4.9 m onto a horizontal elastic plate. Assume that the

duration of collision is negligible and the collision with the plate is totally elastic. Then the velocity as a function of
time and the height as a function of time will be
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1.
/\ / h
1
VAL
- t
2.
L 3
wl
1\ N
= [ 1
3.
wilk
+rl ¥
al / \' 8 1
4,
wilk
+ul ¥
AN :
o - 1
1 21 aF1
o AP R o

Sol.: Slope of velocity-time graph will remain constant except during collision where it will not be defined. Also
variation of height with time will be parabolic.
Answer: (4)

2

7

Q.23. Atransparent solid cylindrical rod has a refractive index of . Itis surrounded by air. A light ray is incident at
Fit

the mid point of one end of the rod as shown in the figure. The incident angle for which the light ray grazes along

the wall of the rod is :

A=
X )
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1.
_1(1J
sin | —=
3
2.
=3
2
3.
e
sin T | —
2
4.
sin | —=
3
Sol:
si.'n.ﬁ';:£
2
: : : 2 32
lamf=pganr=—an (-8 )=— - —=——=x—
\ 3 4 2oz
8 =sin

Correct choice: (1)
This question contains Statement-1 and Statement -2. Of the four choices given after the statements, choose the one
that best describes the two statements.
Q.24. Statement —1: For a charged particle moving from point P to point Q, the net work done by an electrostatic field
on the particle is independent of the path connecting point P to point Q.
Statement —2: The net work done by a conservative force on an object moving along a closed loop is zero.

1. Statement -1 is false, Statement- 2 is true

2. Statement—1 is true, Statement- 2 is false
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3. Statement —1 is true, Statement- 2 is true; Statement -2 is the correct explanation for Statement-1

4. Statement —1 is true, Statement- 2 is true; Statement -2 is not the correct explanation for Statement-1
Answer: (3)

Q.24. The transition from the state n = 4 to n = 3 in hydrogen like atom results in ultraviolet radiation. Infrared
radiation will be obtained in the transition from:

534
1.

2 —1
2.

32
3.

42
4.

Sol: Energy of | — R radiation < energy of U — V radiation
Answer: (1)

This question contains Statement-1 and Statement -2. Of the four choices given after the statements, choose the one
that best describes the two statements.

R=R, (14 i)

Q.26. Statement —1: The temperature dependence of resistance is usually given as . The
£l £l

resistance of a wire changes from 100 to 150 when its temperature is increased from 270C to 2270C. This
m=25x%x1-07/"C
implies that
g=25x1-07/"C A
Statement -2: is valid only when the change in the temperature T is small
AR=(R - R < <R,
and .
1. Statement -1 is false, Statement- 2 is true

2. Statement -1 is true, Statement- 2 is false
3. Statement —1 is true, Statement- 2 is true; Statement -2 is the correct explanation for Statement-1

4. Statement —1 is true, Statement- 2 is true; Statement -2 is not the correct explanation for Statement-1
Answer: (1)

Q.27. Two wires are made of the same material and have the same volume. However wire 1 has cross-sectional area
il

A and wire 2 has cross-sectional area 3A. If the length of wire 1 increases by  x on applying force F, how much
force is needed to stretch wire 2 by the same amount?
1. oF
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2. F
3. 4F
4. 6F
Sol
: “(3
yo Aoy Foy FOARL AL _FD e gp
E I A AY AY,  AFY, A¥ 24Y
I
Answer: (1)

Directions: Question numbers 58 and 59 are based on the following paragraph

A current loop ABCD is held fixed on the plane of the paper as shown in the figure. The arcs BC (radius = b) and DA
(radius =a) of the loop are joined by two straight wires AB and CD. A steady current | is flowing in the loop. Angle
made by AB and CD at the origin O is 300. Another straight thin wire with steady current |1 flowing out of the plane of
the paper is kept at the origin.

B

Q.28. The magnitude of the magnetic field (B) due to the loop ABCD at the origin (O) is:
! T
ol 1o —aj|+E (@ +2)

i
1.
2. Zero
thyl (b - a)
2k
3.
ol [b - ﬂ}
dar ch
4.
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Sol:
Ba‘nemﬂﬂﬂ |:Ju_uj_lu_ﬂf :|><l= ‘unf [b_a)
Jet 2b 12 2 ek
Answer: (3)
Q.29. Due to the presence of the current |1 at the origin :
i g
Db

1. The magnitude of the net force on the loop is given by
2. The forces on AB and DC are zero

3. The forces on AD and BC are zero
L [z boa)+ ™ (mb)}
dz 3
4. The magnitude of the net force on the loop is given by
Sol.: Due to current |1, force on DA and BC will be zero
Answer: (3)

Q.30. The above is a plot of binding energy per nucleon Eb, against the nuclear mass M; A, B, C, D, E, F correspond
to different nuclei. Consider four reactions:

E, E
A
F
FrTTTT TTTTTTTT TT T
M
A+B—=C+¢
1.
C—=A+8+¢
2.
D+ E—=F4ezand
3.
F—=0D4+E4+¢e
4.
=4 g
Where s the energy released? In which reactions is  positive?
1. (i) and (iii)
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2. (i)and (iv)
3. (i) and (iii)

4. (i) and (iv)

Answer: (2)

AIEEE 2009 Solved Paper
Chemistry
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(CH,), T.CcCi,, (CH, ), TH. C,H,CTH,

Q. 1. Arrange the carbanions , in order of their decreasing
stability:
(CH,), T »(CH,), TH »C H,TH, » TCl,
1.
CeHCH, » TCl » (CH,), T » (CH,), TH
2.
(CH,), CH »CTChL » C,H,CH, = (CH,), T
3.
CCl, »C,H,CH, »(CH,;), CTH (CH,), T
4,
Sol:

CCh = CHOH, » (CH,), CH(CH )L T
(5 i, iz stabilized due fo — [ effeci of Cf p — dx d@fﬂcc;tfizaﬁmn)

Answer : (4)
Q. 2. In Cannizzaro reaction given below
a

oH
2FhCHD — PhCHoOH + F'hCO% the slowest step is:
1. the deprotonation of PhCH,OH
P
A
2. the attack of at the carboxyl group

3. the transfer of hydride of the carbonyl group

4. the abstraction of proton from the carboxylic group
Sol.: Cannizzaro reaction involves hydride transfer as the rate limiting step.
Answer : (3)
Q. 3. Two liquids X and Y form an ideal solution. At 300 K, vapour pressure of the solution containing 1 mol of X and
3 mol of Y is 550 mmHg. At the same temperature, if 1 mol of Y is further added to this solution, vapour pressure of
the solution increases by 10 mmHg. Vapour pressure (in mmHg) of X and Y in their pure states will be, respectively:
1. 500and 600

2. 200 and 300
3. 300 and 400

4. 400 and 600
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Sol:
1
IX:Z i ]
3 P:pzfx"'p}r.f}r
I}r=3
F‘D 0 3
S50=25 4 pl xS ;
4 Py 4 (i)

After addition of 1 male af ¥ furter,
0
S60 = P?z + Py xé LB (2) By solving eguation (1) and (i)

Py =400 pon Hg, py = 600 mm Hg

Answer : (4)
Q. 4. In a fuel cell, methanol is used as fuel and oxygen gas is used as an oxidizer. The reaction is
CH, OH (1) + 3120, (g) = CO, (g)+ 2H,0 (1)
; At 298 K standard Gibb’s energies of formation for
CH3OH(/), H.0(/) and CO»(g) are —166.2, —237.2 and —394.4 kJ mol-"respectively. If standard enthalpy of combustion
of methanol is —726 kJ mol™', efficiency of the fuel cell will be
1. 97%

2. 80%
3. 87%

4. 90%
Sol:
AGY 7026

Effici {call = = x 100 = 97%
iciency af fuel cell (m) I OREEELY; o

Answer : (1)

Q. 4. In a fuel cell, methanol is used as fuel and oxygen gas is used as an oxidizer. The reaction is
CH, OH (1) + 3120, (g) = CO, (g)+ 2H,0 (1)
; At 298 K standard Gibb’s energies of formation for
CH3OH(/), H.0(/) and COx(g) are —166.2, —237.2 and —394.4 kJ mol-"respectively. If standard enthalpy of combustion
of methanol is —726 kJ mol™', efficiency of the fuel cell will be
1. 97%

2. 80%

3. 87%

www.chseguess.com




cbse‘fg
Less

4. 90%
Sol:

I:l —
Efficiency af fuel cell (1) = aG _—7026

= %100 = 97%
AHY T 1-726

Answer : (1)

Q. 5. On the basis of the following thermochemical
(ﬂ"f =i DHJ@: =D)
H,0(D) = H*ag) + OH " (ag), AH = 5732 KJ
Hy (g + 120, (g) = H20 (1), AH = 28620 XJ

The value of enthalpy of formationaf OH ™ ion at 25" Cis

data:
1. -343.52kJ
2. -22.88kJ
3. -228.88kJ
4. +228.88 kJ

Q. 6. The half life period of a first order chemical reaction is 6.93 minutes. The time required for the completion of
99% of the chemical reaction will be (log 2 = 0.301):
1. 460.6 minutes

2. 230.3 minutes

3. 23.03 minutes

4. 46.06 minutes

Sol:
k:@: D-l;ﬁgg :@log @:wzdlﬁﬂﬁm nies.
£.930 0.1 1 0.1
Answer : (4)

Q. 7. Copper crystallises in fcc with a unit cell length of 361 pm. What is the radius of copper atom?
1. 181 pm

2. 108 pm
3. 127 pm

4. 157 pm
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Sol:

For FCC, 4r=~{2 aor r = —2= 361 361

oz 2x1414 2828

=1276 pm

Answer : (3)
ot =— 00361 B'patime = —0435 1

Q. 8. Given The value of standard electrode potential for the
Fe™* (ag) + e~ — Fe** (ag) will be

change,
1. -0270vVv
2. -0.072V
3. (3)0.385V
4. 4)0.770 vV
Sol:

Fe™ + 32" — Fe, B =— 00361, AG =+0.108F
Fo —Fe™ + 207 By =+ 04397 AGY =— 08787

Fe™ +o~ — Fe™ & =-077F

0.77F
A =-n FE L E = —— =070V

Answer : (4)
Q. 9. In which of the following arrangements, the sequence is not strictly according to the property written against it?
1. B<C<O0<N;increasing first ionization enthalpy

2. CO, < Si0; < Sn0; < PbO;: increasing oxidising power
3. HF < HCI < HBr < HI: increasing acid strength

4. NHs; < PHs; < AsHs < SbHs: increasing basic strength
Sol.: On moving down the group, the basic tendency of hydrides of group 15 decreases.
Answer : (4)
Q. 10. Knowing that the chemistry of lanthanoids (Ln) is dominated by its +3 oxidation state, which of the following
statements is incorrect?
1. Ln () hydroxides are mainly basic in character.

2. Because of the large size of the Ln (lll) ions the bonding in its compounds is predominantly ionic in
character.
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3. The ionic sizes of Ln (lll) decrease in general with increasing atomic number.

4. Ln (lll) compounds are generally colourless.
Answer : (4)
Q. 11. The set representing the correct order of ionic radius is:

Mg™ = Be** =Li™ » Na*

1.

Li™ = Be™ = Na* » Mg™
2.

Nat = Li™" » Mg® = Be™
3.

Li™ = Na* = Mg™ »Be™
4.

Sol.: On moving down the group, the ionic radius increases. In case of isoelectronic ions, more the charge on the
ion, smaller will be its size.

Answer : (3)
Q. 12. Buna—N synthetic rubber is a copolymer of:
1.
H,C=CH-CNand H,C=CH-C=CH,
|
CH,
el
|
H,O=CH-C=CH,and H,C=CH - CH=CH,
2.
H,O=CH-CH=CH, and H,C, - CH = CH,
3.
H,O=CH-CNand H,C=CH - CH=CH,
4.

Sol.: Buna—N is a copolymer of buta—1,3—diene and acrylonitrile.

Answer : (4)

Q. 7. The energy required to break one mole of CI-Cl bonds in Cls is 242 kJ mol™'. The longest wavelength of light
|'r Sl [ g 1 cand A 8 P L |

capable of breaking a single CI-Cl bond is. .

1. 594 nm
2. 640 nm
3. 700 nm
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4. 494 nm
Sol
L HZxlo 2 EETRw I w0 .
I - S N .u'f ;};.-j-j.-?,»‘;,.'f.-;
e A 1
& G26 o A N
.i‘?. = ’
1410
Ao N7 0"y

A A

Answer: (4)
Q. 8. Which one of the following has an optical isomer?
1. [zn(en)(NH5)]"
2. [Co(en)s]*
3. [Co(H.O)(en)]**
4. [Zn(en)s?* (en = ethylenediamine)
Sol :

Square planar complexes of Zn?" cannot show optical isomerism. So, options (1) and (4) are ruled out.

-
-
NI,

will have two planes of symmetry, so it is optically inactive. Thus optically active compound is
as it has no plane of symmetry.
Answer: (2)
Q. 15. The two functional groups present in a typical carbohydrate are:
1. -OHand -CHO
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2. —OHand -COOH
3. —CHO and —COOH

=0 and - OH
4,

Sol.: Carbohydrate is a polyhydroxy aldehyde or polyhydroxy ketone or any compound which give these on
e

hydrolysis. group includes aldehydic as well as ketonic group.

Answer : (4)

Q. 16. Calculate the wavelength (in nanometer) associated with a proton moving

1.0x10% s (M.:;tss af proton=161x10" kgand h=663x10-* Js):

at
1. 14.0mm
2. 0.032nm
3. 0.40 nm
4. 25nm
Sol:
4
R 6.65x 107" Js =297 %10 m = 0,297,
my 167 %10 kg %1% 10% ms™
Answer: (3)

Q. 17. The bond dissociation energy of B—F in BF3 is 646 kJ mol-1 whereas that of C—F in CF4 is 515 kJ mol-1. The
correct reason for higher B—F bond dissociation energy as compared to that of C—F is

PT—pr
1. lower degree of interaction between B and F in BFsthan that between C and F in CF,.

2. smaller size of B atoms as compared to that of C atom.

o
3. stronger bond between B and F in BF3 as compared to that between C and F in CF4

P — PR
4. significant interaction between B and F in BFs whereas there is no possibility of such interaction
between C and F in CF, .
2= PR
Sol: Boron in BF3 has a vacant p—orbital, allowing back bonding while carbon in CFshas no vacant

orbital, so no back bonding is feasible. Thus, B—F bond is stronger than CF..

Answer: (4)

Q. 18. The major product obtained on interaction of phenol with sodium hydroxide and carbon dioxide is:
1. phthalic acid
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2. benzoic acid
3. salicylaldehyde

4. salicylic acid

Sol:
CH oH
NaOH : AR
e e This is kolbe's synthesis
Answer: (4)

1.0x10™ M Na, OO0,

Q. 19. Solid Ba(NOs); is gradually dissolved in solution. At what concentration of Ba** will
(K, for Ba CO; =5.1x107);

a precipitate begin to form?

21107 M
1.
41x107° M
2.
51x107 M
3.
21107 A
4,
14 Bal'C -#
BaCO, = n ¥ P S1XA0T gy s gy
[sfeXd 10x10°

Sol: Concentration of Ba** needed to precipitate
Answer: (3)
Q. 20. Which one of the following reactions of xenon compounds is not feasible?

XeF, + RbF — Rb [XeF, ]

XeO, + 6HF — XeF, +3H,0

3XeF, + 65,0 — 2 Xe +Xe0, H2HF +1.50,

D XeB, + 2H,0 — 2 Xe ¥4 HE + O,
4.

Sol: XeF6 reacts violently with water and gets hydrolysed to give highly explosive XeOs.
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XeR, + 6H,0 = XeO, 43H,0
; Reaction (2) is reverse of this, so it is not feasible.
Answer: (2)

Q. 21. The IUPAC name of neopentane is:
1. 2,2-dimethylbutane

2. 2-methylbutane
3. 2,2-dimethylpropane

4. 2-methylpropane
Sol.:
LH
|
UH, - O = CH; 2, 2 - dim ethylpropane

|
CH,

Answer: (3)
Q. 22. In context with the transition elements, which of the following statements is incorrect?
1. Once the o configuration is exceeded, the tendency to involve all the 3d electrons in bonding decreases.

2. In addition to the normal oxidation states, the zero oxidation state is also shown by these elements in
complexes.

3. Inthe highest oxidation states, the transition metal show basic character and form cationic complexes.

4. In the highest oxidation states of the first five transition elements (Sc to Mn), all the 4s and 3d electrons are
used for bonding.
Sol.: In highest oxidation state, the transition metal will form complexes which will have large degree of covalent
character, which shows the acidic behaviour.

Answer: (3)
Q. 23. Which of the following pairs represents linkage isomers?
1. [PtClz(NH3)4]Br2 and [PtBrz(NH3)4]C/2

2. [Cu(NHa)4[PtCL] and [Pt(NHs)s] [CuCl]
3. [Pd(PPhs)(NCS),] and [Pd(PPhs)(SCN),]

4. [Co(NH3)5N05]SO. and [Co(NH3)5S04]NO;
Sol: Linkage isomerism is shown by ambidentate ligands. (SCN- and NCS- are ambidentate groups).
Answer: (3)
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Q. 24. In an atom, an electron is moving with a speed of 600 m/s with an accuracy of 0.005%. Certainity with which
the position of the electron can be located

(h=66x10"" Kgm®s™, mass aof electron, = 9.1x 107 Kg)

is
284 %107 m
1.
1.52 %107 m
2.
510%107%
3.
1.92%107% m
4.
Sol:

L 66107

Ay =600x5x1077 mfs: Ax |z > = —
dmmty 4x 314 =3 1x1077 =600 = 510

2 1.92% 107 m

Answer: (4)
Q. 25. Which of the following on heating with aqueous KOH, produces acetaldehyde?
1. CH.CHCL

2. CHsCoCI
3. CHCH.C/

4. CH.CICH.CI

Sol: on
KOH -H-0
CHLCHCl, ——m CHCHT 2 e CHyCHO
A oH
gem dial
Answer: (1)

Q. 26. A liquid was mixed with ethanol and a drop of concentrated H.SO, was added. A compound with a fruity smell
was formed. The liquid was:
1. CH,COOH

2. CHsOH

3. HCHO
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4. CH;COCHb3
CH,CO0K + O, H OF —S%E8 oy 000, H, + H,0

Sol:
Ethyl acetate (ester) has fruity smell.

Answer: (1)
Q. 27. Using MO theory predict which of the following species has the shortest bond length?
03
1.
O3
2.
Oz
3.
Oy
4.
O oF 0F 05 o3
Sol: The bond order of , , and is 1, 3, 2.5 and 1.5 respectively. Since, has highest bond

order, so it has shortest bond length.

Answer: (2)
Q. 28. A binary liquid solution is prepared by mixing n-heptane and ethanol. Which one of the following statements
is correct regarding the behaviour of the solution?

1. n-heptane shows +ve deviation while ethanol shows —ve deviation from Raoult’s Law.

2. The solution formed is an ideal solution.
3. The solution is non-ideal, showing +ve deviation from Raoult’s law.

4. The solution is non-ideal, showing —ve deviation from Raoult’s Law.
Sol: When n-heptane is added to ethanol, the H-bonding interaction between ethanol molecules is loosened, so
weaker interaction among molecules leads to higher vapour pressure. Thus, it forms a non-ideal solution with positive
deviation from Raoult’s law.
Answer: (3)
Q. 29. The alkene that exhibits geometrical isomerism is:

1. 2-methyl-2-butene

2. propene
3. 2-methyl propene

4. 2-butene
Sol: Terminal alkenes never show geometrical isomerism and non—-terminal alkene with 2 different groups attached to
each atom having restricted rotation is capable of showing geometrical isomerism.
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Answer: (4)
Q. 30. Which of the following has an optical isomer?

[Colen), (32,),
1.

[colve, ), ]t
2.

[Colers) (32,
3.
[CG[H 2 0)4 [‘m j]3+
4.
Sol: Square planar complexes can not show optical isomerism. So, option (2) and (3) are ruled out. Compound in
[CGI:H 2 '9:]4 I:é'” )]3+
option (4) i.e. has a plane of symmetry, so it is also optically inactive.
Answer: (1)
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