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AIEEE 2008 Maths Solutions

1let p bethestatement “xisanirrational number” , q be the statement “y is a transcendental
number”, and r be the statement “xis a rational number if y isa transcendental number”.

Statement-1:
R is equivalent to either g or p .
Statement 2:

R is equivalent to ~(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

2 In ashop there are five types of ice-creams available. A child buys six ice-creams.
Statement -1:

The number of different ways the child can buy the six icecreams is *° Cs.

Statement -2 :

The number of different ways the child can buy the six ice-creams is equal of different ways of
arranging 6 A’s and 4 B’s in a row

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

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

(3) Statement-1istrue, Statement -2 is true
Statement -2 is a correct explanation for Statement -1

(4) Statement-1istrue, Statement-2 is true :

Statement -2 is not a correct explanation for Statement -1

Ans
X1, X2, X3, X4, X5 be the number of icecreams selected from 5 types of icecreams
X1+ Xot X3+ Xg4+ X5 = 6
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x.>0,1=0,1,2,3,4,5,6
solve to get number of ways = °*°*C, ,=°C,

=> statement (1) is false but statement (2) is correct

3. Statement-1 :

i
z {r+1) “{:I. =(n+2) 2™
r=10

Statement-2 :

I
E r+1) "flr X" =1+ x)" + nx (1 +x)"L
r=0

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

(3) Statement-1 is true, Statement-2 is true:
Statement-2 i1s a cvrrect explanation for
Statement-1

{4) Statement-1 is true, Statement-2 is true:

Statement-2 is not a correct explanation
for Statement-1

Ans
Zn:(r +1)"C, = Zn:r”Cr + Zn: "C,
r=0 r=0 r=0

=n2"" +2" =2""(n+2), so statement 1 is correct
n
@1+x)"=>"C.x

r=0

Multiply with x & differentiate

ix(1+ X)"=>(r+1)"C,x’
dX r=0
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n

@L+X)" +nx@+x)" =) (r+1)"C X’
r=0

statement 2 is correct

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

AL S RO
- T —= oo n.
NN Jn

Statement-2 :

For every natural number n 2 2,

Jnl{n w1) emia L

(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 nof a correct explanation
for Statement-1

Ans

statement-2: \/n(n+1) < (n+1) = JnV/n+1< («/n +1)2
\/ﬁ <a/n+1 Always true

Statement (2) is correct

\/ﬁ<\/n+1:

1

1

_>—
\/ﬁ Vn+1
N S S S
V172 4B Jn

statement-1.:

--@
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Mg ~> 2t 1t 1
V142 43 Jn
LHS >i+i+ 1 1 using (1)

dnovn A

— LHS >~ = LHS > /n

Jn

statement 1 is correct

statement 1 is correct using statement 2

5. Let Abe a2 = 2 matrix with real entries. Let I be
the 2 x 2 identity matrix. Denote by trfﬁz‘}, the
sum of diagonal entries of A. Assume that A" = L.

Statemeni-1 :
A+ and A= -1, then det A=-1.

Statement-2
IMA+1 and A« —1, then triA}=0.

(1) Statement-1 is true, Statement-2 is faise
(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 nof a correct explanation
for Statement-1
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a b a b 1 0

c d c d o 1
=

aZ+bc  ab+hd 10

ac+dc  beo+d? a1

=>c[a+d] = 0, b[a+d] = 0, d*+bc = 1, a*+bc=1
As b#0,c#0,a+d=0=>a=-d

a 1]
Det{h) =

C i

=ad —bc = -d* —bc = -(d” + bc) = -1(as d* + bc = -1)
statement 1 is correct
tr(A)=a+d=0, {-a=-d}

statement 2 is false

6 Thee statement p — (q — () is equivalent to

(1) p—(p <—q)

2) p > (p >q)

B) p—— (V0

4 p ——>(p~0)

5 2
7. The value of cost (COS ec™ 5 +tan™ gj is

5
1) —
()17
6
7

(2) 1
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3
3 -
(3) 17
4
4) —
(4) 7
Ans
cot(tan 42 tan ! gj = cot(tan -3 L tant gj
3 3 J25-9 3
= cot(tan 13 +tan™t gj = cot| tan™* M]
4 3 1-6/12
cot| tan™ ). cotcot™ 6_6
6 17 17

8. The differential equation of the family of circles with fixed radius 5 units and centre on the liney =2

Ans
C=(t 2) r=5
(x-t)*+(y-2)*=25
dy
2(x—t)+2(y-2)—=0
dx
dy ~ x-t
dx 2-y
replace (x -t)°

o 25-(y-2)°

=Y T 2y
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Letl=

[

COS X

and J= .[de.

Then which one of the following is true?

(2) 1>

(2) 1>

(3) I<

(4) 1<

WIN WD wind wliN

Ans

Yo < X<1, x>sinx

X smx
«/_ \/_:I«/_dx

VO<x<l cosx<l

cosx 1 cosxd ,[

ffff

andJ<2

andJ>2

andJ<2

andJ>2

S X 2/351=1<2/3

o'—.H
2,
=

:>J<2«/§‘::>J >2

10. The area of the plane region bounded by the curves x + 2y* = 0 and x + 3y* = 1 is equal to

(1)

(2)

Wl Wb

(3)

(4)

WIN Wik

Ans
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2y* = -x and 3y’ = -(x-1) => x +3y’=1

R
o

solve 2y” = -x and x +3y’*=1

— X+§(_x)=1:_—X=1:> X=-2
2 2
Area = 2Jl‘[(1—3y2)—(—2y2)]dy
0

1 37t
=2[(-y*)dy = Z{y—y?} —2(1-1/3)=4/3
0

0

11. The value of

\/5_[ sin xdx <

4

(1) x-log | cos(x-£)|+c
4

(2) x+|og|cos(x—%)|+c

(3) x-log | sin(x—%)|+c

(4) x+log | sin (x-%) | +c

Ans

ZJ- . sin xdx ZJ- sin xdx

inX cosx 9 sinx—cosx

V2 2
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_J‘(sinx—cosx)+(sinx+cosx)dx
sin X —cos X

sin X 4+ cos X .
[dx+ [=—=———"dx = x + loglsin x — cos x| + C
Sin X — cos X

1 . ,
X+ In—=+Injsin x—cos x| +¢

N
= X+ In[sin(x — 7/ 4)| + ¢’

12. 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

743 1

1) —— m

W 2 J3+1

o B
2 J3-1

3) ?(\/5+1)m

(@) ?(ﬁ—l)m

Ans

D Tm

in AADB

hcot45° =7+ BC - 1)

in AABC
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h cot 60° = BD ----(2)
subtract 2 from 1,

hoot45° —hcot60® =7 = h— 1 =7

V3
743 B 7«/5(\/5+1)

h= =
V3-1 2
13. How many real solutions does the equation x” + 14x> + 16x° + 30x = 0 have ?
(1) 5 (2) 7 (3) 1 (4) 3
Ans

f(x) = x" +14x° +16x° +30x — 560
f'(x) =7x® +70x* +48x* + 30
f'(x)>0 VvxeR

lim £ (x) =0 > 0,  (0) =560 < 0

=> f(x) crosses x-axis only once

14.

.1 .
Let f(x) = (x—1)smﬁ if x=1

0 if x=1

Then which one of the following is true ?

(1) fis differentiable atx=1but notatx=0

(2) fis neither differentiable atx=0noratx=1
(3) fis differentiable atx=0andx=1

(4) fis differentiable atx=0but notatx=1

Ans
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F(x) = (x—1)sin(ij
x-1

RHD at x=1
. 1
@+h-1sinf——|-0
) 1+h-1
=lim
h—0 h
hsin1
) .1
=lim =limsin=
h—0 h h—0 h

= Oscillating between -1 & 1
=> RHD does not exists

Non diff. At x=1

At x=0, f(x) is continuous & diff. As both (x-1) and sin(1/x-1) are continuous & diff. At x=0

15. The first two terms of a geometric progression add up to 12. The sum if the third and the fourth
terms is 48. If the terms of the geometric progression ate alternately positive and negative, then

the first term is

(1) 4
(2) -4
(3 -12
(4) 12

Ans

Given b+br =12 ---(1)

br’ + br’=48 r<0

b(1+r) = 12 & br? (1+r) = 48
Devide =>r’=4=> 1 =+2

As r<0, we take r =-2
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Replacerin (1) to get

b(1-2)=12=>b=-12

16. It is given that the events A and B are such that P(A) = %, P(A | B) = %and P(B | A)= % Then
P(B) is
1
1 —
(1) >
1
2 —
(2) 5
1
3 —
(3) 3
2
4 —
(4) 3
Ans
P(A/B) :m&p(B/A) _P(AnB)
P(A)

P(AIB) _P(A) _ oy 2/3x1/4 1
P(B/A) P(B) 1/2 3

17. A die is thrown. 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(AU B) is

2
(1) 5
3
(2) 5
(3) 0
(4) 1

Ans
P(AUB) =P(A)+P(B)-P(ANB)

©100Percentile Education Private Limited



Content Partner:

100Percentile

Practice Towards Perfection Vidyamandir Classes

3 4 1 6
6 6 6 6
18. Suppose the cubic x* — px + g has three distinet real roots where p> 0 and g > 0. Then which one

of the following holds ?

P P
(1) The cubic has maxima at both \/; and — \/;

P
(2) The cubic has minima at \/; and maxima at —

orel @i

/p
(3) The cubic has minima at — E and maxima at ,|—

P P
(4) The cubic has minima at both \/; and —\/;

Ans

let f(x) = x*-px+q

f'(x) = 3x*-p
=3(X—\/EJ[X+\/EJ
3 3

+ +

I - I

_ [z \E

3 3
[ max [. rmin

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

(1) 7e°C,e°C,
(2) 8e°C,e'C,

(3) 6e7e 8C4
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7
(4) 6e8e 'C,
Ans

MIIPPI SSSS

Arrange MIIIPPI in
=
ENES
select 4 position out of 8 in 8C4 ways
L

4 |z
22, Tx0Sic _agye,

Between 7 letter there are 8 possibilities for 4

= ways =

= 7><6C4><8C4

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
Ans

I I

! E Q. 3)
P14

{3
2 2

equation of L bisector
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7 (K —1)()(_ K +1j

2 (3-4) 2
Putx=0&y=-4
_4_Z:_K—1 -(K+1) N =15 :_(K—l)(K +1)
2 -1 2 2 2

= K?-1=15= K =+4

21. 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)
(3) (1,0)

(4) (0, 1)

Y
W

Ans

2

distance of vertex from directrix = distance from focus
=>V=(1, 0)

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

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

Ans
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(

(. b)

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

length of the semi-major axis is

5 8 2 4
(1) 3 (2) 3 (3) 3 (4) 3
Ans
equation of ellipse
distance of P from focus  =C

distance of P fom directriz

ey

_ 2 2: 2 BAY
x—4 =e=>X"+y =e"(x-4)

= x> +y? :%(x—4)2

= 3x* +8x+4y° =16
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4 16 16
= 3{x2 + 2(§)x + E} - +4y® =16

= 3(x+4/3)* +4y® :6—34

2 2
(x+41/3) +y_

o el
9 12
, 64 8
aA°=—=a=—
9 3
24, The solution of the differential equation % _X+y
X X

satisfying the condition y(1) =1 is

(1) y=xInx+x
(2) y=Inx+x
(3) y=xInxx+x*

() y=xe?

Ans

ﬂ:1+lz>d—y—lzl (linear DE)
dx X dx x

J.—%dx g _ =
X

ylzj.l[ijdx+C:>lln|x|+C
X X X

IF=¢e

y(l):1:>%:ln|1|+C:>C:1

:>1=In|x|+1:>y:xln|x|+x
X

25. 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 + cz, and z = bx +ay. Then a® + b? + ¢’ + 2abc is equal to
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(1) 1
(2) 2
(3) -1
(4) 0
Ans
x-cy-bz=0
cx-y+az=0
bx+ay-z=0
It is given that system of equations is consistent.
i.e. posses a solution.
It is given that not all x, y, z are zero.

=> Non trivial solution exist

=> D:O
1 -c -b
c -1 a =0
b a -1

Evalute 1(-1-a%)+c(-c-ab)-b(ac+b)=0
=>-1-a>-c*-abc-abc-b* =0
=> a’+b’+c’+2abc = -1
26. Let A be a square matrix all of whose entries are integers. Then which one of the following is true ?
(1) Ifdet 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
Ans

For example, let
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5
1z det(A) = 1
p z
Al= |1 3

Al exists & all entries are integers.
27. The quadratic equations x> —6x+a=0and x> —cx+ 6 =0

have one root in common. The other roots of the first and second equations are integers in the
ration 4: 3. Then the common root is

(1) 2 (2) 1 (3) 4 (4) 3
Ans

Let common root be &

a’—-6a+a=0 &

a’-ca+6=0

subtract,

(c-6)a=6-a

=878 Q)
c—6

a
other root of first equation = —
a

other root of second equation= 6/«

Ration of other root = 4/3

—=al6=4/3=a=8

Replace a = 8 in first quadratic,
a’—6a+8=0=(a-4)(a-2)=0=a =42

28. The mean of the numbers a, b, 8, 5, 10 is 6 and the variance is 6.80. Then which one of
the following gives possible values ofaand b ?
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(1) a=3,b=4

(2) a=0,b=7

(3) a=5b=2

(4) a=1,b=6
Ans

a+b+8+5+10

- =6————(1)

(a-6)*+(b—-6)*+(8—6)*+(5-6)° + (10— 6)* =6.8x5

simplify (1) to get:

23+a+b=30=>a+b =7 ----- (3)

simplify (2) to get
(a-6)*+(b-6)*+4+1+16=34

=> (a-6)°+(7-a-6)* = 13
(a%-12a+36)+(a’+1-2a) = 13

2a>-14a+24 =0
a’-7a+12=0=>(a-4)(a-3)=0=>b=3,0r 4

29. The vector @ =ai +2] + S liesin the plane of the vectors b =i + jand ¢ = j +kand

bisects the angle between b and C . Then which one of the following gives possible values of

a and §?

1 a=1p8=1
2) a=2 B=2
3) a=1p3=2
4 a=2 B=1

Ans
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3= K(b+c):>K[I+J s kJ

RN
_ K - 2 ~
a=—=(1+2j+Kk)
V2
:>af+2}+ﬂl€—£(f+2i+‘2)
V2
Comparing coeff. of ]

2:%(2):K=ﬁ

comparing coeff. of P&k

a=1p=1

30. The non-zerovectors @ , b and ¢ arerelatedby a =8b and a =—7b . Then the angle

between a and c is

(1) T
(2) 0
T
3 -
(3) 4
T
4 -
(4) >
Ans
a=8b, c=-7b
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a & C are anti- parallel angle between them is 7

31.

Ans

(1)
(2)
(3)
(4)

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

[O,E, _—13j Then
2 2

a=8,b=2
a=2,b=8
a=4,b=6

a=6b=4

Equation of line is

X_

5 y-1 z-a

2 1-b a-1

let coordinates of intersection of | with yz plane be [2k+5, (1-b)k+1, (a-1)k+a]

it lies on yz plane,

2k+5=0=>k =-5/2

Also (1-b)k+1=17/2 => 1-b = 15/2(-2/5)=-3=>b =4

Also (a-1)k+a =-13/2

A(1+k)-k = -13/2 => a(1-5/2) = -13/2-5/2 = -9

=>-3/2a=-9=>a=6

32.

x-1 y-2 z-2

and

Xx-2 y-3 z-1

If the straight lines "

the integer k is equal to

2

3

3

k

intersect at a point, then
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(1) -2
(2) =5
(3) 5
(4) 2
Ans
Let given be
r=a +Kb &
r=a,+Kb,

lines are intersecting if (&, — 52).(51 X 52)= 0
=> scaler triple product if
(@, —a,),b, &b, is0

= [a) —a, 51 Ez]=0

1 1 -2
2 3 |1=0
3 k i

=1(4-3k)-1(2k —9) - 2(k* -6) =0
—2k? -5k +25=0=+2k? +5k —-25=0

2k? +10k =5k —25=0= (k +5)(2k —=5) =0

k=-5k=5/2
. 1 :
33. The conjugate of a complex number is —1 Then that complex number is
I_
1 -1 1 -1
1 e 2 —_— 3 —_— 4) —.
W @ G W
Ans
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= 1
Z =T
-1
1 1 -1
Z = — = - = -
i-1 —-1-1 1+1
34. Let R be the real line. Consider the following subsets of the plane R xR:
S={(x,y):y=x+1land0<x<2}
T={(x,y) : x—yis an integer}.
Which one of the following is true ?
(1) T is an equivalence relation on R but S is not
(2) Neither S nor T is an equivalence relations on R
(3) Both S and T are equivalence relation on R
(4) Sis an equivalence relation on R but T is not
35. Letf: N — Y be a function defined as f(x) =4x + 3 where
Y={y eN:y=4x+ 3 forsome x € N}. Show that f is invertible and its inverse is
y—-3
1 ==
g(y) 1
3y+4
2 9gy)=—7—
3
y+3
B 9g(y)="——
4
y+3
4 9=
4
Ans

To find inverse of f, replacey by x and x by y.

i.e.

x = 4f Y(x)+3 => f }(x) = g(x) = x-3/4

Interms of y
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gly) =y-3/4
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