AIEEE 2007 Mathematics

Q. 1. In a geometric progression consisting of positive terms, each term equals the sum of
the next two terms. Then the common ratio of this progression equals

a %(1—4‘5)
, 27
5

d. %(ﬁ_l)
Ans. d

[5)rere(3)-3
—1|=|+cosec” |=|=—
Q. 2. If sin E 4 2 then a value of x is.

ac o

Ans. b

Q. 3. In the binomial expansion of

. @
[ - E:':l”, w5, the sumar 5% and 6" termsin zero, then — aquals

5
a B 4
&
b. n=5
-
c &
n—4
d ¢
Ans. d
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Q.4.ThesetS:={1,2,3, ...... , 12} is to be partitioned into three sets A, B, C of equal

size. Thus, AvBuC=8And=5nl=4AnC= ‘ES'Thenumberofwaysto

partition S is

121
3
. 340
121
b 3By
121
3
o (41
121
el
Ans. ¢

-
Q. 5. The largest interval lying in ( 2 2] for which the function

[f (x)= 47 4 cos™ [% - 1] +log [cos x):| ie defined is

a [D,J‘E]
— J?.'J
b, 22
_E )’E]
c. L 472
m,f]
a L 2
a.
Ans. d

Q. 6. A body weighing 13 kg is suspended by two strings 5 m and 12 m long, their other
ends being fastened to the extremities of a rod 13 m long. If the rod be so held that the
body hangs immediately below the middle point. The tensions in the strings are

12 kg and 13 kg
Skgand5 kg
Skgand 12 kg
Skgand 13 kg

e o o
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F.‘l"g'
Ans. ¢

Q. 7. A pair of fair dice is thrown independently three times. The probability of getting a
score of exactly 9 twice is

1
a 720
g
b. ¥
g
c. 728
8
d. 243
Ans. d

Q. 8. Consider a family of circles which are passing through the point (- 1, 1) and are
tangent to x-axis. If (h, k), are the co-ordinates of the centre of the circles, then the set of
values of k is given by the interval

0wk <=
a.
P
b 2
el
C. 2 2
<1
d 2
Ans. 2

Q. 9. Let L be the line of intersection of the planes 2x + 3y +z=1and x + 3y +2z=2. If
L makes an angle & with the positive x-axis, then "“* “ equals
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Ans. a

Q. 10. The differential equation of all circles passing through the origin and having their
centers on the x-axis is

)
x :yz + xy—y
a. cfx

x2 :yz +3xy§—y

b. x
yi=x"+2xy @
C. fx
yi=x = 2xy 4
d. dx
Ans. c¢
2 7 _
Q. 11. If p and q are positive real numbers such that then ¥ tg" =1, the maximum
value of (p + q) is
a. 2
b. 12

.. V2
d 2

Ans. d

Q. 12. A tower stands at the centre of a circular park. A and B are two points on the

boundary of the park such that A8 (: Ig)subtends an angle of 60° at the foot of the tower,
and the angle of elevation of the top of the tower from A or B is 30°. The height of the
tower is

2

a. "E
p, 2a+3
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7

c.

o aB
Ans. ¢

a0 a0 20 20 20 .

Q. 13. The sum of the series Co— 7O+ 70 - T+ s

a. PCy

1

b 5 EUCID

c. 0

d. ® Cllil
Ans. b

Q. 14. The normal to a curve at P(x, y) meets the x-axis at G. If the distance of G from
the origin is twice the abscissa of P, then the curve is a

a. ellipse
b. parabola
c. circle
d. hyperbola
Ans. a,d
Q. 15. i |z + 4| = 3, then the e imuim value af |Z + 1|:és
a. 4
b. 10
c. 6
d 0
Ans. ¢

Q. 16. The resultant of two forces P N and 3 N is a force of 7 N. If the direction of 3 N

force were reversed, the resultant would be 19N . The value of P is

a. 5N
b. 6N
c. 3N
d 4N
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Ans. a

Q. 17. Two Aeroplanes I and II bomb a target in succession. The probabilities of I and II
scoring a hit correctly are 0.3 and 0.2, respectively. The second plane will bomb only if
the first misses the target. The probability that the target is hit by the second plane is

a. 0.06
b. 0.14
c. 0.2
d. 0.7

Ans. None

1 1 1
fF = 1+x 1 |forxz20,y=0then Dis
1 1 1+ ¥

Q.18
a. divisible by neither x nor y
b. divisible by both x and y
c. divisible by x but not y
d. divisible by y but not x
Ans. b
2 B yz iy

3 3
Q. 19. For the hyperbola %% & &t & which of the following remains constant
when o varies?

a. Eccentricity

b. Directrix

c. Abscissae of vertices

d. Abscissae of foci
Ans. d

T

Q. 20. If a line makes an angle of % with the positive directions of each of x-axis and y-
axis, then the angle that the line makes with the positive direction of the z-axis is

W | oon | A
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d.

Ans. d

Q. 21. A value of C for which the conclusion of Mean Value Theorem holds for the

function S [x) =log, * on the interval [1,3]1s

a Zlogs e
1 log, 3
b. 2
log, e
d log, 3
Ans. a

= tan! (s
Q. 22. The function J (x)=tan™ (sin x + cos x) is an increasing function in

Ans. b
5 Sex &
let A=|0 b7 e | JF |ﬂ2| =25, fﬂzm|a| eqpricls
Q.23 0 0 5
a. 57
b. 1
1
c. 2
d 5
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Ans. ¢

The sum af E‘é‘f‘ié‘.‘:’-‘—-l+l— ..... tpiomb inity is
Q.24 21 31 41
-
a. :
b. 2
_1
c. €°
+1
d e’
Ans. b

Q.25.1f ¥ and V are unit vectors and 0 is the acute angle between them, then 28 %37 is
a unit vector for

a. Exactly two values of #

b. More than two values of #

c. No value of #

d. Exactly one value of &
Ans. d

Q. 26. A particle just clears a wall of height b at a distance a and strikes the ground at a
distance ¢ from the point of projection. The angle of projection is

1

tan— —

a. e

b, 45"

-1 be

tan

c. e [c — .:zjl
t -1 E;'C

d. @

Ans. ¢

Q. 27. The average marks of boys in a class is 52 and that of girls is 42. The average
marks of boys and girls combined is 50. The percentage of boys in the class is

a. 40
b. 20
c. 80
d. 60
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Ans. ¢

2 _ ; —
Q. 28. The equation of a tangent to the parabola = ~ Sxisy=uxt2. The point on this
line from which the other tangent to the parabola is perpendicular to the given tangent is

(' 17 1)
(0,2)
2,4)
(-2,0)

ac o

Ans. d

Q.29. If (2, 3, 5) is one end of a diameter of the sphere

2 2 ]
Ayttt —bx-l2y-2z+20=0, then the coordinates of the other end of the

diameter are

a. 4,9,-3)

b. 4,-3,3)

c. (43,5

d 4,3,-3)
Ans. a

-

Lei&z?+}+£,5z?—f+2£amd5:x?+f:x—2)f—ﬁc.
Q. 30 IF the vector T les in the plane of @ and b, then x eguals

ao op
—

Ans. d

Q. 31. Let A (h, k), B(1, 1)and C (2, 1) be the vertices of a right angled triangle with AC
as its hypotenuse. If the area of the triangle is 1, then the set of values which ‘k’ can take
is given by

. 3]
N (7
. =13
4 =3-2

Ans. ¢
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.32, Let P=(=10),0=(0,0)and R =[3,3.f3)
bisector of the angle PQR is

a LI+ y=0
x+qﬁy:[:l
b. 2
£x+y:[]
c. 2
d. x+a3y=0
Ans. a

be three points. The equation of the

2 2 1
Q. 33. If one of the lines of ¥ F (1 T ) xy = mx” =00 o bisector of the angle

between the lines xy = 0, then m is

/o o
|
&}

Ans. c¢

¥

Let F (x)=f (x)+ S G],w;gm flx)=]

11

oo o
N = O —

Ans. a

Q. 35.
the following is true?

Flxlz1 forall xe R

f (x) is not differentiable at x = 1.
f (x) is differentiable everywhere
f (x) is not differentiable at x = 0.

/o o

log ¢

let {1 R — Rbea function defined by [ I':le = Min {x +1, |x| + 1}.

di Then F (2] equals

Then which of
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Ans. c¢

The function {1 R\{(0} =R given by § (x)= 1_ sz

Q. 36. x 2% =1 an be made
continuous at x = 0 by defining f (0) as

a. 2
b. —1
C.
d. 1
Ans. d
fx
_[ —— eguals
Q.37 COSX"“\ES]III
1 x
—logtan[—+—]+if
a £ 2 12
1
—logtan[i—i]+if
b < 2 12
1
—logtan(i—£]+if
c. 2 2 12
10gtan(£+£]+lff
d. 2 12
Ans. a

a2 _ _ .
Q. 38. The area enclosed between the curves " =xand y=|xlis

2

a. 3
b. 1
l

c. b
1

d. 3
Ans. ¢

2 s
Q. 39. If the difference between the roots of the equation * +ax+1=Uis less than -5

then the set of possible values of a is
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e T = o

Ans. a
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SOLUTIONS

Let geometric progression is a, ar, ar2,............. ; (@, 1>0)
-1+ _
@.:;t:.:;tr+.:zr2$r2+r—1:0:‘~r:%ﬁjr:"ﬁz 1

Correct choice: (4)

. x a9y = Cafx a3y =
sin — 1| — |+ cosec —|=— = —|+cos |[=|l==—=zx=3
5 4 2 5] 3 2

Correct choice: (2)

O+ =0="c, a0 + ;0 (-2 =0= =t

Correct choice: (4)

© 12 different objects are to be divided into 3 groups of equal size, which are

121 121
= Number of ways = —5——x 3= Q
named as set A, B and C. [4 !) 3 (4 !) Correct
choice: (3)
Sol:

Flx)= 47 4 eos™ [% - 1] +1log (cos x)
47 i5 defined for¥ xe R ... (i)
cos™ [% - 1] iz defined when — 1E% —1=liewhen0=x =4 (i)

log cos xis defined when cos x =0, i when x € [— g i] ........... el

Jrom (1), () and (1), wehave domain of f Iile czs|:|:|, EJ

Correct choice: (4)

Sol:
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Locos@+Tan B=mg, Toin @+ cos 8T, =mgroz 8
. 5

T =mgan & tan 8= —

1 g 12

?;:[13@)%:5@;? =I:13£:g)%=12k‘g

So tension in the strings are 5 kg and 12 kg. Correct choice: (3)

1
7. Probability of getting sum of nine in a single throw ¥
Probability of getting sum nine exactly two times out of three draws
e (1Y (88
=0, =] | =[=—
9 9) 243

Correct choice: (4)

8. & Centre of circle is (h, k) and x-axis is tangent. = Radius of the family of circle
= [¥]

Also circle passes through

(LU= 0+k +(1-kV =k =8> + 20 +2- 2k =0 for real bz

2

Correct choice: (2)

9. Sol:

Y

Fector normal fothe plane 2x+ 3y +z=1iz £ = 21 + 354
Fector normal o the plane x+ 3y + 2z =27 § =i + 3}+2F€

Vector paralle! toline of mt ersection of given planes =2 x § =3i =3 i+3 k
1

Angle o between 31 — 35 43 kandiis giver by cos & =

S

Correct choice: (1)

10. Equation of family of circles passing through origin and having their centers on
X-axis is

" nitro™"



11.

12.

=yt = 2xh=0...01
Lifferentiating wri xwe have 2x+ 2y j_}’ —2k=0__ (&)
%

Elim inating 'k from (D) and (5), we have y* = x° + 2xy .::t’_y

dx
Correct choice: (3)

Equation of family of circles passing through origin and having their centres on
X-axis is

=yt = 2xh=0...01

Lifferentiating wri xwe have 2x+ 2y j_.}’ —2h=0._ 0
x

Elim inating 'k' from (i) and (i), we have y° = x° + 2xy j_}f
x

Correct choice: (3)

@ £ ACE = 60"
= Triangle ABC is an equilateral triangls
= Radius of circle = a

Wow 25— tan 30" = D= 2

Sol : AC "E

Correct choice: (3)

13.
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14.

15.

16.

Correct choice: (2)

Sol :

@|x+my|:2x:>x+my:iExiydy:xdxarydy

2 2

= —3xdr = % = % + (which is byperbala))
2 2

ar STI + % = k (which is an ellipse )

Correct choice: (1, 4)

i |z + 4| = 3, then the max imum value of |Z + 1| is
= z fies inside or on the circle af radius 3 and centre ai (— 4, 1)

= max prum vahe af |Z + 1| is 6.

Correct choice: (3)

Sol:

7 =P+ 9+ 6P cos 8 = 6P cos 8= 40— P?

and 19=FP* +9+6Pcos [z —8) =19 =P  +9—6FPcos 8
=19 =P% +9 - 40+ P* {usin g (i)}

= P=5N

Correct choice: (1)
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17.

18.

19.

20.

Sol:

P(=03 P(H)=02
Re quired probability = P(I). P(IYP(T)P I+ ...
=07 02 +07) 080702+

7
22
No choice is correct
Sol:
1 1 1
D=1 1+x 1 |0y =0, -
1 1 1+ y
C, =T, - C)
1 0 0
=l g
1 0 v

Sol:

cos® o osinC oo

@32'2:(12(2—1);‘>Sﬁ12&=E052&[22—1);‘>€2=tan2EE+1=SEI:2 b
= & =5EC £

. i c
Directriz z=*_ =+cos’ &

g
Abscissae af vertices=ta=tcos &

ABCISSAE R FOCT =dqe=tcos o sec =11

Correct choice: (4)

Sol:
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21.

22.

23.

24.

25.

1 1
©r cos? o+ cost F4cos’ p=1 :‘,>§+§+|:052}f:1 a5 &

:’}*EGSg}’:D:"*?:%

Correct choice: (4)

JBO-SO_ 1 log,3

Fic)= 5 =

=C=2log, ¢

Correct choice: (1)

Sol:

T
:‘SZZ

I I:le = tan ! I:sin x+cos x}s imcrea s gif I:sin x+cos le i increasin g

. . fo oy
= cosx—sm x>0 = CO3X >SN X = xE[—E,Z]

Correct choice: (2)

Sol:
5 Sc 23

A=0 o  So|=|Ad=|4|=25e)f =25=a" =
00 5

Sol :
] 3
L Put x=-1
1 21 3l
1 1 1 .
=t —— ... =g
21 30 41

Correct choice: (2)

Sol :

25 5
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26.

27.

28.

29.

30.

|28 =% 37| 6 | x ¥ =1
:~|12“><{5|=l:~sin g=+1

& &
Az 8is acute angle forsn 8= % sa 8 can take anly ane Value.

Correct choice: (4)

2

! _ .
b=atan o ——z,g—z lequation af frajeciory)
2u cost e
2 . .
1S osn 2 e s 2 e
Sﬂ,.ﬂ:—:»%:
g 7] c
1 asin 2o a
s, b= tan a——x—j:‘ﬁb:atan o — —tah o
coost oo o
ac —a® be
= b= tan o = tah o =
o c;tl':c—a:)

Correct choice: (3)

Let there are x boys and y girls in the class. So, total marks are

52 x +42 y and according to second condition total marks = (x +y) 50

Now, 2 x4+42y=00x4+00y = 2x=Hy=x=4

So percentage of boys is 80.

Correct choice: (3)

Point of intersection of two perpendicular tangents to the parabola lies on directrix

of the parabola. Equation of direct rix isx +2 =0
So point is (- 2, 0) Correct choice: (4)

Centre (3,6, 1)

(2. 8. 7)
Sﬂ,&+2:3,‘5+3:6,?+5
Let other end is 2 2 2

Correct choice: (1)

" nitro™"

:1:?*55:4,‘5:9,?:—3



31.

32.

33.

34.

1 1 1

1 -1 2=0=1(1-2(x-2))-1(-1-2x)+1(x-2+x)=0

x r—2 =1

=Zx+d=0=x=-2

Correct choice: (4)

A:%.1.|£c—1|:1::>k—1:2.::nr—2:‘>k:3,—1

Correct choice: (3)

Stope af OR = {3 Sa. ZPOR = 120°
So my, =tan 120" = - .f3
ao eguation af Ly is y=— J3x

i3, 343

/

-1, 0. 9

Correct choice: (1)

myz+(1—m2:|xy—mxz:Dﬂﬂy—mx)[my+x)[]=>y:mx,—lx
m

Som=laor—1

Correct choice: (3)

Ilogﬁdﬁ+f log ¢ i

1+¢ e (1+12)

1
Fix)= Illoi dt +]:
%)

_ Ilog.ﬁ I':logf S0 Fle)=
1+¢ 2

Correct choice: (1)
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35.

36.

37.

38.

flxl=x+1¥xeRr

Correct choice: (3)

Im ejx—12x_2h-m gl —1-

0=
f[:) x—}[lxé‘gx_l 1—}D£.E¢_1
_om ¢ -1 By L' Hospital Rule
STt 4t ¥
lim é'z_]. . . )
= 21,0 ————  Again by L' Hogpital Fule
e +e" +e
:Exlzl
2

Correct choice: (4)

o 1 ax

J' dx 1

cos x4+ /3 sm xE'I-ﬂ,E 1 ZE'I-S].H(JT ]

— sin x+§cosx

-[. T X g X
st | —+— | Ccos [ — +—
(12 zJ (12 2}

Correct choice: (1)

—+x
&

=

:llogtan I B
2 12 2

In | —

¥ = x and ;u:|x|:‘>x2 =x=zx=0arl

1 -
Ee gquirad ﬂfEcI:-I- (ﬁ\,.'r;? - x) dx = [% x% - x_:| = % -
o 0
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39.

Correct choice: (3)

g+ f=-a

le— 8| <5 =(@-8) <5=a*-4<5=ae(-33)

Correct choice: (1)
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