Directions : Questions number 1 to 5 are Assertion-Reason type questions. Each of these questions
contains two statements : Statement-1 (Assertion) and Statement-2 (Reason). Each of these questions
also has four alternative choices, only one of which is the correct answer. You have to select the correct
choice.

1.

Sol. (..)

2. In a shop there are five types of ice-creams available. A child buys six ice-creams available. A child
buys six ice-creams
Statement-1:
The number of different ways the child can buy the six ice-creams is *°C..
Statement-2 :
The number of different ways the child can buy the six ice-creams is equal to the number of
different ways of arranging 6 A's and 4 B's in a row.
(1) Statement-1 is true, Statement-2 is false
(2) Statement-1 is false, Statement-2 is true
(3) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1
(4) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1
Sol. (2)

MATHEMATICS AW@
(3

ACAREER LAUNCHER PROGRAM

Let p be the statement “x is an irrational number”, q be the statement “y is a transcendental
number”, and r be the statement “X is a rational number iff y is a transcendental number”.
Statement-1:

ris equivalent to either g or p.

Statement-2 :

ris equivalentto ~(p - ~Q).

(1) Statement-1 is true, Statement-2 is false
(2) Statement-1 is false, Statement-2 is true

(3) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1
(4) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1

r Statement —| Statement -l
P d ~p ~q ~p-g qlp ~(p~ ~0)
FF T T F F T
FT T F T T F
T F F T T T F
T T F F F T T

r is not equivalent to either of the statements

atb+c+d+e=6
a ice creams of type I, b off type II, . . .
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O total ways = *°C,

10!

B6A’'S and 4B'S can be arranged in a row in G141 =

4 ways

3. Statement-1:

n
S (r+3)"C, =(n +2)2" L,
r=0

Statement-2 :

n
S (r+1) "Cx" =@ +x)" +nx (1 +x)" 1,
r=0
(1) Statement-1 is true, Statement-2 is false
(2) Statement-1 is false, Statement-2 is true
(3) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1
(4) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1

Sol. (3)
n n n
> (r+1) "C =T "C, ) "C,
r=0 r=0 r=0
=nx2"1 42"

=2"n+2)
Statement-1 is true
n n n
Sr+DC x =y rC x' +5 "C, X'
r=0 r=0 r=0
=nx(L+x)"t + (1 +x)"

Statement-2 is true & Statement-2 explains Statement-1

4, Statement-1:
For every natural number n > 2,

1 1 1
ﬁ+E+...+ﬁ >n.

Statement-2 :

Jn(n+1) <n +1.

Page 2 AIEEE 2008 SOLUTIONS MATHS



(1) Statement-1 is true, Statement-2 is false
(2) Statement-1 is false, Statement-2 is true

(3) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1
(4) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1

Sol. (3) n>2

1
1>—
Jn

\%

\

= §‘||—\ §‘|H §|||—\

B S G RS

N

Adding them

P R Y

2 BT

Statement-1is True

Jn(in+1) <n+1
OV Ja 1 (True)

1 1

I e

5. Let A be a 2 x 2 matrix with real entries. Let | be the 2 x 2 identity matrix. Denote by tr(A), the sum

of diagonal entries of A. Assume that A =1.

Statement-1:
If A#land A #-l, then det A = -1.

Statement-2 :
If A#land A £, then tr(A) #0.

ACAREER LAUNCHER PROGRAM
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(1) Statement-1 is true, Statement-2 is false
(2) Statement-1 is false, Statement-2 is true
(3) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1
(4) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for Statement-1

Sol. (1) (A bMa bﬂ%l
. O M
[t dmc DOE

%12+bc b(a+d)%_[[l 00
20 1H
Ha+d)c bc+d?H 0
a’+bc =1 b(a+d) =0
(a+d)c =0, bc+d? =1
ifb=0 0a=d?=1
nowifa+d=0
a=l,d=-lora=-1,d=1

o 00 0O-1 @

0o,
EP -1 gc E
Then A #lor -1
Thentr(A)=0, |[A|=-1 ifa+d#0,¢c =0
then A=1or-l
6. The statement p - (q - p) is equivalent to
Wp-(@Q-p @p-(@(P-a
@ p-(Lag (4)p - (pUq)
Sol (3) p g plg g- g p- (9- 9 p- (pU )
FF F T T T
F T T F T T
TF T T T T
T T T T T T
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O 15 120,
7. The value of cottosec ~—+tan ~—is
TO°% 3 3
5 6
@ 7 @ 7
3 4
®) 7 @ 7
Sol (2) cotﬁan 12 +tan 12@
0 3.2 0
O 4 4730
cot[fan O
3.2
St
4 3
cot ﬁan_1£D
6
-6
17
8. The differential equation of the family of circles with fixed radius 5 units and centre on the line
y=2is

(1) (x-2)? y'? =25 -(y -2)?
@) (y-2)y'?2 =25 —(y -2)?

Sol (4) Let centre be (h, 2)
equation of circle becomes

(x-h)® +(y -2)* =25
2(x—-h)+2(y —=2)y' =0
X=h=(2-y)y
(y=2)%(y)* +(y -2)* =25

@) (x-2)y? =25 —(y -2)?

(@) (y-2)%y? =25 -(y -2)°

ACAREER LAUNCHER PROGRAM
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4
1) 3

1
3 3

1

10. The area of the plane region bounded by the curves x + 2y? = 0 and x + 3y?

smx cos . N
9. Let | = dx and J = [—=dx. Then which one of the following is true ?
[T I 9
2 2
(1)I>§andJ<2 (2)I>§andJ>2
2 2
(3)I<§andJ<2 (4)I<§andJ>2
smx 1cosx
Sol (3) I—I—dx J= I N dx
forO<x<1 sin X < X
sinx
0>22< Jx
Jx
lsinx 1f
O [—dx X dx
P |
o4 —
COS X 1
dx < [—=dx
[ " [%
J<?2

=1isequalto
5
@3

2
4) 3
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On solving

1 1
——X==(1-x
S X =307

1 1
-—x==—(1-x
> 3( )

y? =1
y=%1
Required Area

= I;(Xl ~Xp) dy
= 2[[1-3y%) ~(-2y*)] dy

=2[(1-y?) dy

AIEEE 2008 SOLUTIONS MATHS Page 7



A CAREER LAUNCHER PROGRAM

10
=24 -=
% 3
_4
3
11.  Thevalue of fILXdX is
smB(
1) x—Ioglcos(x—E)l +c ) x+log|c05(x—2)l +c
(3)x—|og|sin(x—§)|+c (4)X+|09|Sin(><‘£[)|+C
sinx

Sol (4) V2 I

SIHBX

sin
_[I ng B 4Ddx
smax
sin% - ;ﬁcos£+ sinzncoﬁx -
sinfk - °H
H " an
=2 cong’dx +ﬁsin£jcot§<—zﬁdx

V2|

=x +log

sinEr —gﬁ +C
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12.

Sol (3) Let height of pole isy m

ACAREER LAUNCHER PROGRAM

AB is a vertical pole with B at the ground level and A at the top. A man finds that the angle of
elevation of the point A from a certain point C on the ground is 60°. He moves away from the pole

along the line BC to a point D such that CD = 7 m. From D the angle of elevation of the point A is
45°, Then the height of the pole is

W3 o1 \/5 1
<3)i(ﬁ+1)m (4)i(f Hm

A 4
y
\ 60° 45°
B & X \C< 7m D

_Yy
X__
H V3
o_ Y
& tan 45 7
O X+7=y
L+7:
O \/5 y
10
-——r=7
. y@ Ng
o y=-3
J3-1
y-—7f(«/§+1)m
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13. How many real solutions does the equation x” + 15x° + 16x3 + 30x — 560 = 0 have ?
(1)5 )7
31 4)3

Sol (3) f(x) =x" + 14 x5 + 16 x3 + 30x — 560
O f'(x)>0
O f(x) is increasing
O f(x) = 0 has only one solution

1 .
Xx-1)sin— if #1
14. Let f(x) = Et ) x-1

H 0 if x=1

(1) fis differentiable at x =1 but notat x =0
(2) fis neither differentiable at x = noratx =1
(3) fis differentiable atx=0and atx =1

(4) fis differentiable at x =0 but notat x = 1

Then which one of the following is true ?

, 1 1 1
Sol (4) f(x):smx_l—x_lcosx_l
f(x) is differentiable at x =0
but not differentiable at x = 1

15.  The first two terms of a geometric progression add up to 12. The sum of the third and the fourth
terms is 48. If the terms of the geometric progression are alternately positive and negative, then
the first term is
1)4 24
(3)—12 412

Sol (4) atar=12
a(l+rn=12
ar’+ar’=48
ar2(1+r) =48

r=4
r=+2

O =2

O a(l-2)=12
a=-12
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16. Itis given that the events A and B are such that p(A) = % P(A|B) :%and PB|A) :%_ Then
P(B) is
1 1
1) > 2 s
1 2
(3) 3 (4) 3
Sol. (3)

17.  ADieisthrown. Let A be the event that the number obtained is greater than 3. Let B be the event
that the number obtained is less than 5. Then P(AUB) is

2 3
™z @z
(30 (4) 1s
Sol. (4)

A={4,5,6},B={1,2 3,4}
AOB =1{1,2,3,4,5, 6}

P(AOB¥ 1

18.  Suppose the cubic x® — px + g has three distinct real roots where p > 0 and g > 0. Then which one
of the following holds ?

(1) The cubic has maxima at both \E and —\/g
(2) The cubic has minima at \E and maxima at —\/g
(3) The cubic has minima at _\E and maxima \/g

(4) The cubic has minima at both \/g and _\E
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sol. (2)
Let f(x) = x> —px +q
f'(x) =3x% -p =0

0 x+ P

3
f"(x) = 6x

f'(x) at x = \/g is positive

O Minimaat X = \/g

and f"(x) at x = —\/g is negative

So, maxima at X = — %

19. How many different words can be formed by jumbling the letters in the word MISSISSIPPI in which
no two S are adjacent ?

1) 7.5c,.8c, (2) 8.5c,.’c,

() 6.7.8c, 4) 6.8.C,
Sol. (1)

Total words which have no two s are adjacent

_8c, x T 8, x7x_©

41x 2! 4 41x 2!

= 7x5¢c, x8¢c,

20. The perpendicular bisector of the line segment joining P(1, 4) and Q(k, 3) has y-intercept —4. Then
a possible value of k is
(1)-4 2)1
(3)2 (4)-2
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Sol. (1)

21.

ACAREER LAUNCHER PROGRAM

R

HeT
=~eO

3)

1
|
|
|
|
:k+1]7_) (
N2 2

|
|

Let the equation of perpendicular bisectorisy =mx - 4

o . REk+1 70
Now, this line is passing through BT ZH

Z:m[k+1D_4
0.2 "H2
OF mk m 8 ()
Now m——Dg—l .
' slope of PQE
0 m- (ll—kl (k 1) ... (ii)

Putting value of m in equation (i)

(k-Dk +(k -1) -8 =7

Ok% & 15

0 k% 16

Okt 4

A parabola has the origin as its focus and the line x = 2 as the directrix. Then the vertex of the
parabola is at

(1)(2,0) (2)(0,2)
(31,0 (4)(0,1)
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Sol. (3)

™ y
(0,0) y(l,o)

/ —> X = 2

22.  The point diametrically opposite to the point P(1, 0) on the circle X2 +y2 + 2x + 4y -3 =0 is

1) (3. 4) (2)(3,-4)

(3)(=3.4) (4) (=3,-4)
Sol. (4)

Let the other point is (h, k).

m =-1

2

Ok- 3

E =2

2

Ok- 4

1
23. Afocus of an ellipse is at the origin. The directrix is the line x = 4 and the eccentricity is —. Then

2
the length of the semi-major axis is
5 8
@3 @ 3
2 4
® 3 4 3
Sol. (2)

A O
Distance between focus and directrix = E - aeB

—e20
0 a%ﬁ 4 (given)
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24,

Sol. (1)

25.

Sol. (1)

ACAREER LAUNCHER PROGRAM

T
N

O
I\
MmO
N

1
N

O
€
w| oo

d X+
The solution of the differential equation % = Ty satisfying the condition y(1) = 1 is
QDy=xInx+x )y=Inx+x

B)y=xInx+ x? (4)y = x e*-1

y =xInx +cx
Now, 1=1.In1+c O 1

Oy xlnx X

Let a, b, c be any real numbers. Suppose that there are real numbers x, y, z not all zero such that
X=cy +bz,y=az+cx, and z = bx + ay. Then a? + b? + ¢ + 2abc is equal to

1 (2)2

-1 40
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01 2% of e ab} blas b} 0
04 a% c% abe abe b= 0

0 a% b% c% 2abe 1

26. LetAbe asquare matrix all of whose entries are integers. Then which one of the following is true ?
(1) If det A =<1, then A need not exist

(2) If det A = 1, then A exists but all its entries are not necessarily integers
(3) If det A # <1, then A* exists and all its entries are non-integers

(4) If det A = %1, then A exists and all its entries are integers

Sol. (4)
-~det A=x1 [J inverse of matrix A exists and since all entries of matrix A are integers and Adj

A is matrix of transpose of co-factors of matrix A.
O Entries of Adj A is also integers.

27.  The quadratic equations x? — 6x + a = 0 and x2 — cx + 6 = 0 have one root in common. The other
roots of the first and second equations are integers in the ratio 4 : 3. Then the common roots is

(12 (21

(4 4)3
Sol. (1)

Leta, Bareroots of y2 _gx +3 =0 .. (i)

and q, yare roots of y2 _cx +6 =0 .. (i)

a+B= 6op= a

and a+y=c, ay =6

LOB_apn B a4 A, g
ay 6 vy 6 3 6

O From (i) x2-6x+8=0 0 x 2 4;-ay=6 [ cannotbe4 (Y isinteger)
b= 2

28. The mean of the numbers a, b, 8, 5, 10 is 6 and the variance is 6 [80. Then which one the following

gives possible values ofaand b ?
(1)a=3,b=4 (2)a=0,
(@a=5b=2 4a=1

b=
b=

7
6
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Sol. (1)

0 a% b% 25 .... (i)
By equation (i) and (ii), we get
a=3,b=4

29.  Thevector a = ai+2]j+Bk lies in the plane of the vectors b =i+ and ¢ =] +k and bisects
the angle between b and c . Then which one of the following gives possible values of a and B ?
(1) a=1 B=1 (2 a=2p=2
B)a=Lp=2 4 a=2p=1

Sol. (1)

ACAREER LAUNCHER PROGRAM

a+b+8+5+10 _
5

Da b 7 . (D)

6

(a-6)> +(b-6)° +4 +1+16 Ces
- -

0 a% b% 93 12(a b} 34

-+ a, b, ¢ are co-planar

a 2 B
ol 1 0
0 1 1
n+B= 2 .. (i)

and angle between a and b is same as a and ¢

0 oa+2 _ 2+ _ )
\/a2+4+[32\/§ \/0‘2"'4*'[32\/5 ... (ii)

From (i) and (ii), we get

a=1,B=1
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30. The non-zero vectors a, p and ¢ arerelated by a = 8band ¢ =-7b. Then the angle

between a and ¢

@Omn (2)0
T m
3 2 (4) >
Sol. (1)

-+aand b are parallel with same direction and b and ¢ are parallel with opposite direction.

0 Angle between a and ¢ is Tt

31. The line passing through the points (5, 1, a) and (3, b, 1) crosses the yz-plane at the point

17 130
"5 o BThen
1)a=8,b=2 (2)a=2,b=8
B)a=4,b=6 4 a=6b=4
Sol (4) Equation of line is

X-5_y-1_z-a
2 1-b a-1
17 130

O It passes through Py ?B

From Ist and 2nd ratio
-5+5b =17 -2
Ob 4

and from Ist and lird ratio
-5a+5 =-13 -2a

O 3a=180 & 6.

x-1_y-2 _z-3 x-2 _y-3_z-1

32. If the straight lines K = 5 = 3 and 3 K = 5 intersect at a point, then the
integer k is equal to
(1)-2 (2)-5
(35 4)2
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Sol (2)O Lines are intersecting

2-1 3-2 1-3 11 =2
u K 2 3|(=00k 2 3= 0
3 K 2 3 k 2

(4 -3k) -1(2k —9) —2(k?® -6) =0
4-3k -2k +9 —2k? +12 =0

2k% +5k =25 =0
k=-55/2

O o o o

1
33.  The conjugate of a complex number is 1 Then that complex number is

1 -1
Wi @i
1 -1
®) i1 @i

Sol (4)O 27 =z

O Z X 1 :E
-1+i 2
0 =1+ -1-i
2 -1-i
_ 1+1
2(-1-i) 1+i

34. LetR be the real line. Consider the following subsets of the plane R x R :
S={x,y):y=x+land 0<x<2}
T={(x,y) : x—y s an integer}.
Which one of the following is true ?
(1) T is an equivalence relation on R out S is not
(2) Neither S nor T is an equivalence relation on R
(3) Both S and T are equivalence relations on R
(4) S is an equivalence relation on R but T is not
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Sol (1) -+ Sisnotreflexive 0 S in not equivalance relation.
T is reflexive, Symmetric, and transitive
O Tisequivalance relation.

35. Let f:N - Y beafunction defined as
f(x) = 4x + 3 where
Y ={yON:y= 4x+ 3for some xJ N}.
Show that f is invertible and its inverse is

@ 9y) = yf;?’ 2 a(y) = 33%4

(3)9(y)=4 +yf:3 4 ay) = y%;?’
Sol (1) y=4x + 3

0 x=") :

O 9 9= y;

Page 20 AIEEE 2008 SOLUTIONS MATHS



