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M aths M odel Practice Paper For AIEEE 2010

Q. 1. If the roots of the equation bx? + cx + a= 0 f the roots of the eguation be imaginary, then
for all real values of x, the expresson is

1. lessthan —4ab
2. greater than 4ab
3. lessthan 4ab

4. greater than —4ab

Sol .

Givenc® < dab
ix? fhex+ 20t = (hx+ o) - &

Now, 3(hx+e) e 2 -2 = —dad
Answer: (4)

Q. 2. Forrea x, let, f (x) x> + 5x + 1 then

1. fisneither one-one nor onto R
2. fisone-one but not onto R
3. fisonto R but not one-one

4. fisone-one and onto R
Sal:

Fix)=3x2 + 5, which is positive.

= Fix)ic strictiy increasin g hence i is ong — ong.
Ao, f(00) =00 and f(—00) — -

Thersfors range af 7 (x)is R

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

c a+1 a—1 +1 5+1 c—1
bilate)=0 0 -8 b+1 =1+ -1 -1 c+1(=0

o=l el [=D™a DM D then the value of nis

1. any integer

2. zero

3. any even integer

4. any odd integer

Sol: The given equation can be written as

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

= n has io be any odd int eger.
Answer: (4)

Q. 4. Thelinesp (p2 +1)x-y+q=0and (p2 + 1) x+ (p2 + 1)y + 29 =0 are perpendicular to a
common line for

1. more than two values of p

2. novalueof p

3. exactly one value of p

4. exactly two valuesof p

Sol:
2
pipi+l= (pz + 1 as the given lines will be parallel.
(p°+1
= p=-1
Answer: (3)
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Q. 5. Inabinomial distribution ] , If the probability of at least one successis greater

9
than or equal to 10 | then nis greater than

4
1. 1'3'.%;3 - logfu

1
2. log ;fu —log fu

4
3 leg o +logiy

9
4. 1.3,5;'0 - lﬂgfu

Sol:

p (af least 1gveess) =1— p (afl faifures)

iven that] — [E] = 2 plat least 1 suress) =1~ [E]
4 10 4

1

13y ; s
=_—=|2| =-1zg? -1 =nr—
[] (Ogm Ogm) " logyy —logiy

10 44
Answer: (2)

cdx
Q. 6. The differential equation which representsthe family of curves ¥ =<1« where ¢y and ¢y

where and are arbitrary constants, is

1 =007

o ¥=)'

3 W =yY

4. W'=Yy
Sol:
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,}"=C'1 Ecﬂx :‘>_}?\=Clé‘dx =Cg.}’:’y_=cg
|y
Differentiating again we get y"'y = (¥")°

Answer: (1)
Q. 7. If the mean deviation of thenumbers1,1+d,1+ 2d,....... ...... , 1+ 100d from their mean
is 255, then the d isequal to
1. 20.2
2. 10.0
3. 200
4. 101
Sol:
Mean af given numbers, X = I+i+d)+ 1[]1 """ (1+1002) =1+ 504
100
 Sh-F S [+ - (14 504)]
Mean deviation = =1
” 101
100
—50)d
:}El& ) |_d50><51
101 101
Cfiven that mean deviation is295
:%M: 200 =4 =101
101
Answer: (4)

Q. 8. Let A and B denote the statements
Acostcos B+cosyp=0 8 ain ee4sin A 4ain ¢ =10

fFroos(A-—pi+cos(yp—e) +oos (a—ﬁ)=—§,ﬁzm

1. both Aand B arefase
2. Aistrueand B isfalse

3. Aisfalseand B istrue
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4. both A and B are true
Sal:

3

as(a—ﬁ]+cos(ﬁ—y}+cos(y—az):—E

=3+ Z2cos (- M +cos(F—p)tcos(p—e))=0
=‘,>(cos.tx+cosﬁ+cc:sng + (s o + st F 4 sin j-’:lj =10
Answer: (4)

Q.09

statament— 1.~ I,':p - q) is equivalent to p <> g.
Statament — 2~ I:p =~ q) is @ fantalog v

1. Satement-1 isfalse, Satement-2 is true.

2. Satement-1 istrue, Statement-2 istrue; Statement-2 is a correct explanation for
Satement-1.

3. Satement-1 istrue, Satement-2 istrue; Statement-2 isnot a correct explanation for
Satement-1.

4. Satement-1 istrue, Satement-2 isfalse.

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

P Q perg ~q P ~qg ~(pe~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

Cleariy colmn af p < g and (~ p > ~ g) in fruth table show egquivalence.
Also — (p 3 — g) dogs not show faualog v in this case.

Answer: (4)

However if we consider ‘p’ and ‘g’ astwo statements which may be dependent on each other then
the equivalence becomes meaningless. Nothing can be said about tautology in general.

Q. 10.
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Let A bea 2”2 matrix
Satement 1: adj (adj A) = A.

qatement 2: 194 A =14

1. Satement-1 isfalse, Satement-2 is true.

2. Satement-1 istrue, Statement-2 istrue; Statement-2 is a correct explanation for
Satement-1.

3. Satement-1 istrue, Satement-2 istrue; Statement-2 isnot a correct explanation for
Satement-1.

4. Satement-1 istrue, Satement-2 isfalse.
Sal:

a b ) -k a b
Consider A= adi A= =  ad (adi A)=
) c C o

(A -

Alse |cz.:fj fi| = |ﬂ| but this does not exp lain the siatement —1.
Answer: (3)

nt =1

Q. 11. Statement-1: The variance of first n even natural numbersis 4

nin+1)

Statement-2: The sum of first n natural numbersis <2 and the sum of sguares of first n
nin+0 2o+

natural numbersis &

1. Satement-1 isfalse, Satement-2 is true.

2. Satement-1 istrue, Statement-2 istrue; Statement-2 is a correct explanation for
Satement-1.

3. Satement-1 istrue, Satement-2 istrue; Statement-2 isnot a correct explanation for
Satement-1.

4. Satement-1 istrue, Satement-2 isfalse.
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. —ad
[xz - x)
Farignee, o = Z— where T igihe mean Lot 24,6, 2nbe the numbers,
M

200 (n+1)

2n B

5224# —Ar (A + e+ D A (k) e D) dn e+ 1)
» fim 2n

_2(227 43+ _dnt 4 bn+2-3n" —6n-3 ' -1

+ 1 =
Sol- 3 (r+1 3 3

= x= #+1

+(n+1)2

Answer: (1)
Q.12

Let Fix)=(x+1* -1 x=-1
mtatement | The sef [x F = (x]l]: {EI, - 1}.

Statement-2: f isa bijection.

1. Satement-1 isfalse, Satement-2 is true.

2. Satement-1 istrue, Statement-2 istrue; Statement-2 is a correct explanation for
Satement-1.

3. Satement-1 istrue, Statement-2 istrue; Statement-2 isnot a correct explanation for
Satement-1.

4. Statement-1 istrue, Statement-2 isfalse.

Sol:

Fix=y=(x+D* -Lzxz-1Ly=-1

frin=-1+f1+xx=2-1 [f'l (x) exist ondv if Fi(x)is bgeczive]

Alse, F7H (%) = F ()

=+ -1=-1+f1+x=x=0,-1
Answer: (3)
Q. 13. Let f (x) =x |x]and g (x) = SinXx.
Statement-1: isdifferentiable at x = 0 and its derivative is continuous at that point.
Statement-2: istwice differentiable at x = 0.

1. Satement-1 isfalse, Satement-2 is true.
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2. Satement-1 istrue, Statement-2 istrue; Statement-2 is a correct explanation for
Satement-1.

3. Satement-1 istrue, Satement-2 istrue; Statement-2 isnot a correct explanation for
Satement-1.

4. Satement-1 istrue, Satement-2 isfalse.

Sol:

B =g(f(x)=snx,x=0
=—snxi x 0

B ix)=Z2xcosxt, x <0

=k (0" R (0=)=0

B (x)=—4x% sin x° + Zeosxt, x 20

=—[—4x2 sity x- +2cosxg,x201x{0
=k (0H=2
A 0-=-2

Answer: (4)

Q. 14. Given p(x) = x* + ax3+ bx? + cx + d such that x = O isthe 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 (-D)isthe minimum and p(1) isthe maximum of p
3. p(-1) isnot minimum but p(1) isthe maximum of p

4. p (-1) isthe minimum but p(1) is not the maximum of p
Sol:
plx)= ttax +bx toxtox+d
Mowp' (=0=c=10

=px=x" 4ax® +bx* +d

Clearly p(l)is max imuem but p(—1) iz nof tn ismem,
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-1 0 1

Answer: (3)

Q. 15. The shortest distance between the liney —x = 1 and curve X = y2is

1.
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Answer: (2)

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

1. 12
2.3
3.6

4. 9
Sol:

(y-2=x-1

2y -2y’ =1=y'= iy‘:lazy:B

2 (y —2) 2

Hauation af tan gent ¥ —3= % (x—2)

=2y—fb=x-—2=x=2y—4
3

ﬂ:hu—2p+1—@y—@ﬁ@=juz—5y+w@u¥§=9

i

’ P
2, 3)
:
b
2”0 ’
Answer: (4)
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o Mottt
Q. 17. The sumto infinity of the series 3 3% 3% 3

1.6
2.2
3.3
4. 4
Sol:
_1+2+6+10+14+ (1)
sttt

o
Sply2,6,00,
L2800,

Subtracting (i) from (1) we g23,3—=1+—+?+:—3
4 4 1 4 4 3
503 1_1 3005 2
3
S=3
Answer: (3)

Q. 18. Theellipse X2 + 4y2 = 4isinscribed in arectangle aligned with the coordinate axes, which
in turn isinscribed in another ellipse that passes through the point (4, 0). Then the equation of the
ellipseis

1. 4x° + 64y2 =48

2. x°+ 16y° = 16

3. X°+ 12y° = 16

4. 4x%+ 48y* = 48

Sol:
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2 2
Let the new ellipse be 2y }*‘_2 =1
16 &

Satighing (2,1) we get b* = %

b

A B )

s
“'\_‘3 _/_/?{4.u1

Answer: (3)

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

632
77777

2. 6,-3,2

|
il
|

&
5 :

6
4. 7

Sol.: Directionratios are: 6, -3, 2

-1

-3
,?,

~1| o

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 arow on a shelf so that the dictionary is alwaysin the middle. Then the
number of such arrangementsis

1. atleast 1000

2. lessthan 500

3. at least 500 but less than 750

4. atleast 750 but lessthan 1000
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Sol:

e guired number af arrangement = "Cy x *Cy x *C, (2 I:lz
=15x3x6x4=10580
Answer: (1)

Q.21 L&YW e non-coplanar vectorsand p, g are real numbers, then the equality
[32 pv pio| - [p¥ W gF] - [29 g7 g | = 0 holds for

1. all valuesof (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:

307 - pg +24* |, ¥,%] =0
=>3p2 - g +2qr2 =0 for real p

D=0
=gt —dx2x3i 2 0=-23 2 0=4=0
=p=10

sa exactly one vahie af I':p q)

Answer: (2)

Q.22

Lot the fine x—2:y—1:z+2
3 -5

fie in the plane x+ 3y —a=z + A =10

Then (o, ) eguais

1. (-5,5)

2. (6,-17)

3. (-6,7)

4. (5, -15)

Sol:
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(21, -2 Hesonx +3v—z+ =0
=2+ f+-5
Alsa3i-150-2a=0=a=-6 =7
(e, B)=1(-67)

Answer: (3)

Q.23
3F—f

= 2, then the max i value af |E| ig equal fo
z

5 AZ+1

3 541

4. 2

Sal:
||El|_ |Zz||5|21 _Zz|
:>|z|—i52
2]
=|zf -2)z|-4=0=|z =5+1
Answer: (3)

n n+l
Q. 24. The remainder left out when 87— (2™ is divided by 9is

1.8

2.0
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82?! _ (62)2?“-1
= (9 _ 1}2?& _ {63— 1)2?&1 — (2?! Cru 92?& _ 2?4[;192?!—1 + +1)_ (2H+ICD 632?¢+1 _ 2?¢+1C|'1632?¢ + - 1)
= 9K 42

o the remainderis 2

Answer: (3)

Q.25.1f A, Band C are three setssuch that A7 & = AN Cand A B =AU T, then

1 AmB=g
2. A=B
3. A=C
4. B=C
Sol:
AmB=AnTand A B=40C
= 8=
Answer: (4)

I[cot x]dx,w?zere []
Q.26. 0 denotes the greatest integer function, isequal to
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{ [l:ot x] dx

[ —

I= I[— cot x].:fx = dx 2 :I[[cot x]+[— cotxhﬁx:—)’r if:%
o 0

Answer: (1)

Q. 27. If P and Q are the points of intersection of the circles X2 + y2 +3x-7y+2p-5=0and
X2+ y2 +2x+ 2y — p2 =0, thenthereisacircle passing through P, Q and (1, 1) for

1. exactly one value of p
2. al valuesof p
3. all except one value of p

4. all except two valuesof p
Sol:

Let thecircle be S|+ A5, =0
Pyt i+ Ty +2p -5+ 4 (xg + ¥ 42x 42y - pg:]: 0 passes through (1, 1)
T+2p+ 4 (6 - p? ) =0, where p =1 w.llg reguired circle become 5, =1

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 distance of any one of them from the point (1, O)to the distance from the point (-1,
1

0) isequal to 3 . Then the circumcentre of the triangle ABC is at the point

1.
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Sol:

1":11 = (15, D], .e":lg = (2, D:I

Circumicentre = (% ) CI]

PCLO Ay, QILO) P2
i

Answer: (3)

Q. 29. Oneticket 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
digitsis zero, equals

1.

E [

Sol:
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00 10 203040
0111213140

0919 29 39 49
2 (S =14, % (4 =1

1
= P(d)= —
@=3

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

4. log2

Sol:
Af x=l=coty=10
TG I

)
2cosecy

Answer: (2)
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