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Inspiring leadership

Mathematics

1. If (2, 3, 5) is one end of a diameter of the sphere x? +y? +z? —6x —12y -2z +20 =0, then the
coordinates of the other end of the diameter are
(1) (41 31 _3) (2) (41 9! _3) (3) (4| _3: 3) (4) (41 3; 5)

Sol. (2)

Centre of sphereis (3, 6, 1)
Let other end is (x,, y,, Z,)

2
0 X12 = 30 x, 4

N6 gy: 9
2
z,+5
2
O Other end of diameter is (4, 9, —3)

=10z -3

2. Leta=i+]+kb=i-j+2kandc =xi {x —2)j =k, . Ifthe vector c lies in the plane of a and

b, then x equals

(1)-2 (20 31 44
Sol. (1)

-+ ¢,aandb are coplanar

OGN apu b

xi+(x-2)j-k = )\(i +] +l§) + u(f -j +2l2)

O xA+p . (D)

X=2=A-} (1))

—1=A+2p .. (iii)

From (i) and (ii)

A=x=-1,pu=1

O From (i)—1=x-1+2

0 x=-2
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1 1 1

1 -1 2|=0
X X-2 -

O2x- 4
O x=-2

D {=3.-2

Sol. (4)
A=1

i

Ood g
Xx:y

-1
=3

@ CAREER LAUNCHER
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013 2x 4y H + 2x} 1x 2 xF O

3. 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

(2){1,3} (3){0, 2} 4 {-1.3}

@ By k@ 2} 12 2k 2

4. LetP=(-1,0),Q=(0,0)and R = (3, 3\/5) be three points. The equation of the bisector of the

angle PQRis
(1) x++/3y =0 (2) V3x+y =0 (3)x+§y=0 (4)§x+y=0
Sol. (2)
Y
S P(3, 3V3)
2.
: D3 N
P(-1,0) Q
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Slope of QS, m = tan120° = —/3
y =—J3x
y+ J3x =0

xy =0, then mis

1)2 2, —% (3)-2
Sol. (4)

Since my2 +(1—m2)xy -mx? =0

O (y mx)(my x¥ O
O One of the line is bisector of xy = 0
Om=1

6. Let F(x) = f(x) + fE&H where f(x) = Iogt

1
1
2 2) > (3)0
Sol. (2)

Fe) = f(e) +1 %ﬁ

1l/e

[ [ oo
=l +1

_1/e|0gt
For |, = I . dt

1

Let’t=1 0 ot - idz
z 22

Whent=1 0 z=1

Joint equation of bisector of the lines xy = 0 is y? - x?

@ CAREER LAUNCHER
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5. If one of the lines of my? +(1—m2)xy -mx? =0 is a bisector of the angle between the lines

@1

=0

dt Then F(e) equals

4)1
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—dt —Is ds s =logt; ds =%dt, whent =1.s =0 andt =e.s =1

DSZ
i

N

ny
0 =
B

7. Let f:R - IR be a function defined by f(x) = Min{x + 1, |x| + 1}. Then which of the following is

true?
(2) f(x) is not differentiable at x =0

2)f(x) > 1forall xOR

(3) f(x) is not differentiable at x = 1.

(4) f(x) is differentiable everywhere
Sol. (4)

f(x) = Min{x + 1, |x]| + 1}

N
N\
N\
N
N\
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fx)=x+1 x=0
x+1 x<0
O f(x) is differentiable everywhere.

8. The functionf: R—{0} — R given by

f(x)=2-_2
X er _1
can be made continuous at x = 0 by defining f(0) as
@1 22 (3)-1
Sol. (1)
im or 2 O
x-0 e 11
e —1-2x

- im & 2172 O
x-0 x(ezx _1) %H

~im 262X -2 oo
x-0@2X —1+x.2e2X BH
. 4e%*

= lim
x-02e2X + 22X + 4xe?X

ﬂ:]_
4

0f(0)=1

X
dt T
9. The solution for x of the equation =5 s
g JIE 2 -1 2

D) 242 (2)2 B)

Sol. Wrong Question

@ CAREER LAUNCHER
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40

Ne

@
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10 L |
' Icosx+\/§sinx equais
X T10d 1 x 10
log tanp=—-—p+C —log tan[= +—+C
(1) o9ty = 1oH (2) 918N 1o
1 X mnQ X 10
—log tanf-—-—p+C log tanp= +—p+C
(3) Zlogtanty -~ o0 (4) ‘g tanp * o0
Sol. (2)
1 dx
|==
21 V3

~COSX +—sinXx
2 2

i dx

. T LT
SiNXCOS — + COS X Sin—
6 6
dx
sinD +ED
H " sH

1 O . g
= EJ'COS ec B( + ngx

1
2

_1 x , mO
= 2IogtanB5 +1ZH+C
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11. The areaenclosed between the curves y2 =xandy = x]|is

1 2 1
@3 @3 3)1 @
Sol. (4)
Y J=x
7 (1,1)
X o\(0, 0) X
y'=x
v
1

O
5(3/2 2
EEEE
02 )

211
3 2 g S4 units

12.  Ifthe difference between the roots of the equation y2 4+ gx +1 =0 is less than /5, then the set
of possible values of ais

(1) (—e0, =3) ) (-3,3) 3) (-3, ») @) (3, )
Sol.

|(X _ B| < \/g

Again a+pB=-a ap =1

0q-B )& 5
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Oq+p )% #3< 5
Dat & 5
Oa% 90 D& ( 33) (D)
AlsoD =0
-420
0 alfw - 20 (& ) .. (i)

From (i) and (ii)

adf{ 3- 2p (2.3)

13. Inageometric progression consisting of positive terms, each term equals the sum of the next two
terms. Then the common ratio of this progression equals

) %(«/5—1) 2) %(1—@) 3) %ﬁ @) J5

Sol. (1)
Let the GP be a, ar, ar?, ar®...
Oa=ar+ar?
O1l=r+r?
Orr+r-1=0

~1+\1+4
2

J5-1
2

Oe

(- GP has positive terms)

14. If sint %ﬁ+ cos ec_lﬁ% :g then a value of x is
15 (21 )3 (4)4

Sol. (3)
041 - m

. 1 xO
sin %H+sm B% =—
O sin™t ﬁ cos 1@%

O =x 3

O
U'|I|><
glw
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15.  Inthe binomial expansion of (a- b)n, n>5, the sum of 5th and 6th term is zero, then b equals
1 n-4 5 5 3 6 4 n-5
()_5 ()n—4 ()_n—5 ()_6
Sol. (1)
T5 + TG =0

nC4 an—4 b4 _ nC5 an—5 b5 =0

. an—4 b4_ nC5

an—4 b5 nC4
0a nt 41(n-4) n-4
b 5!/(n-5)! n! 5
16. ThesetS:=1{1, 2, 3...,, 12} is to be partitioned into three sets A, B and C of equal size. Thus,

AOBl] € SA € 8 € A €¢ .Thenumbers of ways to partition S is
12! 12! 12! 12!

@ (@ @) 31(a1)? ) 3131y @) (a1y?

Sol. (4)
12! 3l = 12!
Total number of ways = (4!)3 x 31 (4!)3

-t 10
17 The largest interval lying in B? EB for which the function

a(x) =47 +cos™ % —1@ +log(cos x)ﬁ

is defined, is

mJ gmn g gmn md
() @ 2F @ [0 m (3§35 2H @ g3 2P
Sol. (1)

f(x) =47 +cos™ % —1@+Iog (cosx)
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18. 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 arod 13 m long. If the rod be so held that the body hands immediately
below the middle point. The tension in the strings are
(1) 5 kg and 13 kg (2) 12 kg and 13 kg (3) 5 kg and 5 kg (4)5 kg and 12 kg
Sol. (4)

Inspiring leadership

For 4"(2 0K R ()
For 005_1%‘1@
1<faici e X2
2 2
D& x 4 .. (i)

For log(cosx)
-1 i
>00 < x =
cosx >0 > 2 (iii)

From (i), (ii) and (iii)

13 kg

@ CREER LAUNCHER o 12
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132 =52 +122 0 ABZ AC% BC?I AEB °90
-+ G is mid-point of hypotenuse AB.
O0GA=GB=GC 0O GC=6.5m
Let OGBC =6, then, IGCB =6
By Lami’s theorem

T _ T, _ 13
sin(180°-6) sin(90°+6) sin90°

sin® cos6 1

O T 13si6 and T+ 13co&
5 12

OTF 18 —andTF 13 —
T 13 z 13

O Tt 5kgand Tz 12kg

9 twice is
8 1 8
M) 543 2) 759 Sy
Sol. (1)

Probability of getting exactly 9 is %

and probability of not getting 9 is 1—é :g

1 8
0 Required probability = 3C2 %ﬁz ><§
311 8
= — X— X —
21 81 9
-_6x8 _ 8
2x81x9 243

@ CREER LAUNCHER o 12

as sino :i, cosf=—
13

19.  Anpair of fair dice is thrown independently three times. The probability of getting a score of exactly

Inspiring leadership

12
13

8
4) 759
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20. Consider a family of circles which are passing through the point (-1, 1) and are tangent to x-axis.
If (h, k) are the coordinates of the centre of the circles, then the set of values of k is given by the

interval
1 1 1 1 1
k<= = k>= -—<ks=
(1) k<3 (2)0<k< 3 @) k=3 (@) —5 sk<3
Sol. (3)

(h+1)* +(k -1)* =k?
0 h% 2k 1 k% 2k E K?

0 h% 20 (2 2k¥F O

OD=0
04-4(2-2k)=0
04-8+8k=0
O 8k=4
1
k> =
2
21. LetL be the line of intersection of the planes 2x + 3y + z=1 and x + 3y + 2z = 2. If L makes an
angle a with the positive x-axis, then cos a equals.

@5 @7 oF @1
Sol. (2)

Given planes are

2x+3y+z-1=0 ()

X+3y+2x -2 =0 (1))

Let I, m, n be the direction cosines of line of intersection of plane (i) and (ii).
2l+3m+n =0 ... (i)

[+3m+2n =0 e (IV)
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Solving (iii) and (iv), we get

m=-,n=|
1> +m? +n? =1
1
03% 10=% —
V3
22.  The differential equation of all circles passing through the origin and having their centres on the
X-axis is
My =2 - 29 Y @22 =y? +xy Y

dx dx

@) x2 =y? +3xy W
X

dy
= 4) y? =x% +2xy -2
g @y Y ix

Sol. (4)
General equation of circle
X% +y? +2gx +2fy +c =0
As centre is on x-axis, f =0
As circle is passing through origin, ¢ =0
Equation of required circle will be
x2+y2+29x:0 ()
Differentiating w.r.t. x, we get

dy

2Xx+2y—=+2g =0 ii
ydx g ... (i)

Eliminating g from (i) and (ii)

dyd

—/==0
dx

2. .2 .,.0
X< +y +xH—2x—2y

y2 =x? +2xyd—y
dx
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23. If p and g are positive real numbers such that p2 + g2 = 1, then the maximum value of (p + q) is

1 1
1) 2 (2)2 ©) 5 @ 5
Sol. (1)
Given p? +¢? =1 .. (i)
From (i), wecansayO<p<land0=<qg<1l
O Putp =sin® g = cosf

O p + q=sinb + cosO
Maximum value of sin® + cosf = /2

0 Maximum value of p+q = /2

24.  Atower stands at the centre of a circular park. A and B are two points on the boundary of the park
such that AB (= a) 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

2a a
1) a3 (2) NE] (3) 2av3 (4) Na

Sol. (4)

OA = OB =radii
In AOAB, OA=0B=AB=a
In APOB

h
tan30° = —
a
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o2 h
a

3

Ok 2

V3

25.  The sum of the series

20C,—20C, +20C, — 0C,+ ... — ... +20C i

120

@) 2C,, (2)-2°Cy4 (3) 5 "C1o 4o
Sol. (3)

Given series is

x=20C, —zzocl + 2‘;%:2 - 202303 +—t 2001%0

0 2x=2%C,—-2%C;+2%C, +...-...+2°C,,

_ (20CO 420 Czo) _(20(:1 420 Clg) +(20C2 420 018) + Jr(zoc10 +20(:10)

0 2% (20 CO‘ ZOCi‘ ZOCj' .t Zocld' .t 20C18_ 20C19+ ZOCZO)“ Zoclo

As 29c, -20c, +20C, +...+20C,, =0

O2% 2°Ccpd = %20010
26. 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

(1) hyperbola (2) ellipse (3) parabola (4) circle

Sol. (1, 2)
Lety =f(x) be a curve

dy
0 ==
dx slope of tangent

O X = slope of normal
dy

Equation of normal
_dx

Y_y= dX(X_X)

| dy 0O

0G o y&’OE
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d
Given x+y—y‘ =|2x]
dx
0yI ey xdx or y=P=ax
ydx y dx
2 2
y° X
0 == —+ Kor ydy - 3xdx
5 yay
2 _ay2 2 2
O y% X% Klory_=— L Korx_q- y_:
2 2 2/3 2

O Curve is hyperbola or ellipse.

27.  If |z + 4| < 3, then the maximum value of |z +1 is
o 2)4 (3)10 46

Sol. (4)
Given |z +4|<3
lz+1 =]z +4 +(3) <]z +4] 4 3|
Ol % |z 4 3
Oz & 3 3
Oz & 6

Maximum value of |z +1] is 6.

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

reversed, the resultant would be \19N. The value of P is
(1)4N (2)5N (3)6N (4)3N

Sol. (2)

-
FZ

0
-
Fl

R =en
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P2 - (40 —PZ) =10 [(from i)]
2P? =50
O P=5N

29. Two aeroplanes | and Il bomb a target in succession. The probabilities of | and Il 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
(1)0.7 (2)0.06 (3)0.14 (4)0.2

Sol. (3)

Inspiring leadership

Fi -

R, =32 +P2 +6Pc0os B =7

40 -Pp?

cosBO =

. ()

R, = /9 +P? +6Pcos (-6 =/19

P2 -6Pcos0 =10

Let A is the event of the plane I hit the target correctly.
B is the event of the plane Il hit the target correctly.

P(A) = .3 P(AC) =7
P(B) = .2 P(BC) =8

Probability that the target is hit by the second plane = P(AC)-P(B) =.7x.2=.14

Assume second plane hit the target only one time.
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30. IfD=11 1+x 1
1 1 1+y

(2) divisible by y but not x
(3) divisible by both x and y

Sol. (3)

1 1 1
D=1 1+x 1
1 1 1+y

C; - C-Cy,Cy -Cy -C3

0 O 1
D=[-x x 1 |=xy
0 -y 1+y

O D is divisible by both x and y.

2 yz
31.  Forthe hyperbola O

cos“a sin“a
(1) Abscissae of foci

(3) Directrix
Sol. (1)
2 2
¥y _
2 ;1

cos“a sin“a
sin® a = cos? a (e2 - 1)

Ocost e& 10 eds+ 1

Here, a = cosa, b = sina
Abscissae of foci = tae = +tecosa = +1

1
e= (depends on a)
cosa
a 2
X =+— =*cos“qa
e

Abscissae of vertices = +a = xcosa

@ CAREER LAUNCHER
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for x#0, y#0, thenDis

(2) divisible by neither x nor y
(4) divisible by x but not y

=1 which of the following remains constant when o varies?

(2) Eccentricity
(4) Abscissae of vertices
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32. If aline makes an angle of 7 with the positive directions of each of x-axis and y-axis, then the

angle that the line makes with the positive direction of z-axis is
I I T s
@5 @ 5 ® 3 4 5

Sol. (1)

Onz @ =n 0

0 cog = Oy = g

33.  Avalue of C for which the conclusion of Mean Value Theorem holds for the function f(x) = log_ x on
the interval [1, 3] is

(1) log, 3 (2)2log, e (3) %loge 3 (4) logg e
Sol. (2)

Given function f(x) =log x

Mean Value Theorem for [1, 3]

f0) = @@
3-1
1 _loge3-logel =ElogeS
c 2 2
c= 2_. 2logz e
loge
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34.  The function f(x) = tan™* (sin X +Cos x) is an increasing function in

Fm T ot 10 -1 70 L=
O Ok O @
Sol. (3)
f(x) = tan"* (sinx +cosx)

Let Z = sinx + cosx
f(x) =tan7(2)
f(x) is increasing only when Z increases

0
Z=2sinpx +=
H "
. . s s
From options Z increases only when _E <X < 2

b 50 a0
3. LletA=® a 503

B 0 5§
If ‘Az‘ =25, then |a| equals
15 (2) 5 )1 4 z

Sol. (4)
5

Q

a
5a

A= o
0O 5

[BLETA
mooo

[a%|=25 O |a% 25

O|Af+ 5

B 50 aO

A= a S5aJ=5(5a-0)=25q

B 0 5§

026=+ 5=+ %

Od ¥

I+

Ul
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1 1
36. The sum of the series — —

o1 31t T up to infinity is
+1 _1
e ? (2) e72 3)e™ (4) e 2
Sol. (3)
1 1 1
i 1.1
21 31 4l
2 3
eX :1+§+X_ +X_+ o
21 3l
-1 1 1 1 1
e "=l-—t -t
1 20 3 4
1 1 1 o
———+—+...0 =€
21 31 4l

37. If G and v are unit vectors and 8 is the acute angle between them, then 20 x3V is a unit vector for

(1) Exactly one value of 6 (2) Exactly two values of 6
(3) More than two values of 6 (4) No value of 6
Sol. (1)
A
v
0
A L
u
20x 3V
= 60/|V|sin6n

Where n unit vector perpendicular to G and v
=20x3V =6sin M

6sin6=1 0O sifA = %

O Here is one and only one value of 6 between 0° and 90° for which sin@ = %

Career Launcher 8 — 12 / Solutions AIEEE Test Paper 2007 Page 21



Code: N ® cueuncry BB

Inspiring leadership

38.  Aparticle just clears a wall of height b at a distance a and strikes the ground at a distance ¢ from
the point projection. The angle of projection is

-1 bc 1 b -1 bc
1 1 2) tan " — 3) 45° 4) tan
(1) tan a 2 2 ) 4) a(c-a)
Sol. (4)
_S(@b)
/// \\\
Ve
b AN
u/ZB AN
L a T M(c, 0)

Let u = velocity of projection
0 = angle of projection

g N
2u® cos? 6
As M is on the trajectory.

0 :ctane—Lc2

2u° cos® 8

0tl= — 9 ¢ .. ()

2u2 cos? 0

y =xtan@ -

g 2
b=atan6-——————a i
2u® cos? 0 - (i)
From (i) and (i), we get

tan® = be

39. 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
(1) 60 (2)40 (3)20 (4)80

Sol. (4)
Let x = Number of boys in the class
y = Number of girls in the class
Sum of marks of all boys = 52x
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Sum of marks of all girls = 42y
Average of boys and girls combined marks = 50

50=52x+42y
X+y
0 x =4y

X 4
Percentage of boys in the class = x100 ==Y x100 =80%

Sy

40. The equation of a tangent to the parabola y2 =8xis y =x +2. The point on this line from which

the other tangent to the parabola is perpendicular to the given tangent is
(1) (=2,0) (2)(-1,1) (3)(0,2) 4)(2,4)

Sol. (1)
Given parabola is y2 = 8x

<

Giventangenty =x+2 ...(I)

As second tangent is perpendicular to (i), so that pair is on the directrix as directrix is the
director circle.

Equation of direcrix x = =2 ...(ii)

Solving (i) and (i), we get (-2, 0)
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