FIITJEE AIEEE — 2004 (MATHEMATICS)

Important Instructions:

i) The test is of 1% hours duration.

ii) The test consists of 75 questions.

fii) The maximum marks are 225.

iv) For each correct answer you will get 3 marks and for a wrong answer you will get -1 mark.

1. Let R={(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} be a relation on the set A ={1, 2, 3, 4}. The

relation R is
(1) a function (2) reflexive
(3) not symmetric (4) transitive
2. The range of the function f(x) = 7‘XPX_3 is
(1M {1, 2, 3} (2){1, 2, 3,4, 5}
(3){1,2,3,4} (4){1,2,3,4,5,6}
3. Let z, w be complex numbers such that z+iw=0 and arg zw = w. Then arg z equals
i 5n
1)— 2) —
(1) 2 (2) 2
3n s
3)— 4) =
(3) 2 (4) >
e 570
4. lfz=x-iyand z3=p+iq,then&isequalto
2 2
(p*+?)
(1)1 (2)-2
(3)2 (4)-1
5. If‘z2 —1‘ = |z|2 +1, then z lies on
(1) the real axis (2) an ellipse
(3) acircle (4) the imaginary axis.
0O 0 1
6. Let A= 0 -1 0 |. The only correct statement about the matrix A is
-1 0 O
(1) A is a zero matrix (2) A% =|

(3) A~'does not exist (4)A = (-1)I, where | is a unit matrix
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10.

11.

12.

13.

14.

17 -1 1 4 2 2

Let A=|2 1 -3|(10)B=|-5 0 «].IfBisthe inverse of matrix A, then o is
17 1 1 1 -2 3

(1) -2 (2)5

()2 4) -1

If a,, a,, a,, ....,a,, ... arein G.P., then the value of the determinant

n’

loga, loga,,, loga,,,
loga,,; loga,,, loga, s|,is
loga,,s loga,; loga,.q
(10 (2) -2
(3) 2 (4) 1

Let two numbers have arithmetic mean 9 and geometric mean 4. Then these numbers are
the roots of the quadratic equation

(1) x> +18x+16=0 (2) x> -18x-16=0
(3) x> +18x-16=0 (4) x> -18x+16=0

If (1 — p) is a root of quadratic equation x* + px + (1 - p) =0, then its roots are
(1)0, 1 (21,2
(3)0, -1 (4)-1,1

Let S(K) =1+3+5+...4+ (2K —1) = 3+K?. Then which of the following is true?

(1) S(1) is correct

(2) Principle of mathematical induction can be used to prove the formula

(3) S(K) = S(K+1)

(4) S(K)= S(K+1)

How many ways are there to arrange the letters in the word GARDEN with the vowels in
alphabetical order?

(1) 120 (2) 480
(3) 360 (4) 240

The number of ways of distributing 8 identical balls in 3 distinct boxes so that none of the
boxes is empty is
(15 (2) °C,

(3)3° (4) 21
If one root of the equation x* + px+12 =0 is 4, while the equation x? +px +q=0 has equal
roots, then the value of ‘q’ is
49
(1 )7 (2) 4
(3)3 (4)12

2

FIITJEE Ltd. ICES House, Sarvapriya Vihar (Near Hauz Khas Bus Term.), New Delhi - 16, Ph : 2686 5182, 26965626, 2685 4102, 26515949 Fax
12651394



15.

16.

17.

18.

19.

20.
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The coefficient of the middle term in the binomial expansion in powers of x of (1 + ocx)4 and

of (1- cxx)6 is the same if o equals

3 3

(1) —3 (2) =
-3 10
T @3

The coefficient of x"in expansion of (1+x)(1-x)" is

(1) (n=-1)
@) ()" (n-1)

n

@) (-1)"(1-n)

@ (-)""'n

-1 r t
If S, =) —— andt, = > ——,then ~ isequal to
;‘ C z C S

r r=0 r

n

1 1
(1)En (2) En—1
2n -1
3)n-1 4) 5

Let T, be the rth term of an A.P. whose first term is a and common difference is d. If for

some positive integers m,n, m=n, T = 1 and T, = l then a — d equals

n m
Mo (2) 1
1 1 1
(3)— 4) —+—
mn m n
2
. . 2 2 2 2 2 2 H n(n+1)
The sum of the first n terms of the series 1° +2-2° +3“+2-4° +5°+2.6° +... IST
when n is even. When n is odd the sum is
3n(n+1 n?(n+1
(ﬂg (Q)M
2 2
n(n+1)2 n(n+1) 2
3)——— 4
(3) 2 ( ){ 5 }
. 1T 1 1 .
The sum of series —+—+—+... is
2! 41 ¢!
(e2—1) (e—1)2
1 -—-7 2) ——~—
(1) 5 (2) %6
e? -1 e? -2
(3)% o
e e
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21.

22.

23.

24.

25.

26.

27.

28.

Let a, p be such that t < o - B < 3x. If sina + sinp = —% and cosa + cosp =—%, then the

value of cosOL;B is
3 3
. 2) 2 _
M V130 @ V130
6 6
(3)@ (4) “55

Ifu = /a2 cos? 0 + b2 sin? 6 + v/a2 sin? 6 + b2 cos? 0 , then the difference between the
maximum and minimum values of u? is given by

(1)2(a* +b?) (2) 24/a? +b?

(3)(a+b)’ 4) (a-b)’

The sides of a triangle are sina, cosa and +/1+ sina.coso for some 0 < a <g . Then the

greatest angle of the triangle is
(1)60° (2) 90°
(3)120° (4) 150°

A person standing on the bank of a river observes that the angle of elevation of the top of a
tree on the opposite bank of the river is 60° and when he retires 40 meter away from the

tree the angle of elevation becomes 30° . The breadth of the river is
(1)20 m (2)30m
(3)40m (4)60 m

Iff :R —> S, defined by f(x)=sinx —3cosx+1, is onto, then the interval of S is
(1) [0, 3] 2) [-1,1]
(3) [0, 1] 4)[-1. 3]

The graph of the function y = f(x) is symmetrical about the line x = 2, then

(1) f(x + 2)=f(x — 2) (2)f(2 +x)=f(2-x)
(3) f(x) = f(-x) (4) f(x) = - f(-x)
, , sin” (x-3) .
The domain of the function f(X) = —————+is
9-x?
(12, 3] (2)[2,3)

)1, 2] 4)[,2)

2x
If lim (1 +E+%J =e?, then the values of a and b, are
X

X—>00 X
()aeR,beR (2)a=1,beR
(B)aeR,b=2 4)a=1andb=2

4
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30.

31.

32.

33.
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35.

36.

37.
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Letf(x) = 1—tanx1 X ;tz, xe|0, T f(x) is continuous in | O, kil , then f Tlis
4x -1 4 2 2 4
1
1)1 2) —
(1) (@) 5
(3)-1 (@)1
2

lfx =" x>0, then % is

X
()X @
1+ X X
1-Xx 1+ X
O W

A point on the parabola y? =18x at which the ordinate increases at twice the rate of the

abscissa is
(1) (2, 4) (2) (2,-4)

-9 9 9 9
@53 /(53]

A function y = f(x) has a second order derivative f"(x) = 6(x — 1). If its graph passes through
the point (2, 1) and at that point the tangent to the graph is y = 3x — 5, then the function is

(1)(x-1)° ) (x-1)
3)(x+1)° (4) (x+1)°

The normal to the curve x = a(1 + cos0), y = asin0 at ‘0’ always passes through the fixed
point

(1) (a, 0) (2) (0, a)
(3)(0,0) (4) (a, a)
If 2a + 3b + 6¢ =0, then at least one root of the equation ax? +bx +c¢ =0 lies in the interval
(1)(0, 1) (2)(1,2)
(3)(2,3) 4)(1,3)

n r
lim» —enis
nﬁw; n

(Me (2)e—-1

(3)1-e (4) e + 1

|fj_Sde — Ax +Blogsin(x —a)+ C, then value of (A, B) is
sin(x — o)

(1) (sina, cosa) (2) (cosa, sina)

(3) (- sina, cosa) (4) (- cosa, sina)

dx .
j—,ls equal to
cos X —sinx
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38.

39.

40.

41.

42.

43.

44,

1 X = 1 X
1)—log|tan| = ——= |+ C 2) —log|cot| — ||+ C
RN R (2 8J+ @ 7' (2j+

1 X 3n 1 X 3n
3)—logjtan| =—— |+ C 4) —log|tan| —+— ||+ C
MRS [2 8]‘ VRS [2 sj

3
The value of j|1—x2 |dx is
)

28 14
1)— 2) —
(1) 3 2) 3

7 1
3)—- 4) —
( )3 (4) 3

" (sinx + cos x)?
The value of | = | —————dXxis
5 V1+sin2x

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

m /2
If j xf(sinx)dx = A j f(sinx)dx, then A is

0 0
(1o (2) n
(@), (4) 2n

X f(a) f(a) |
Iff(x) =——, |1 = j xg{x(1- x)}dx and I, = j gix(1-x)}dx then the value of 2 is
1+e f(-a) f(-a) I1

(12 (2)-3

(3) -1 (4) 1

The area of the region bounded by the curves y = [x — 2|, x = 1, x = 3 and the x-axis is
(1)1 (2) 2
(3)3 (4)4

The differential equation for the family of curves x? + y? —2ay =0, where a is an arbitrary
constant is

(1)2(x* —y*)y' = xy (2) 2(x* +y*)y' =xy
(3)(x* —y*)y' = 2xy (4) (x* +y?)y' =2xy
The solution of the differential equation y dx + (x + x?y) dy = 0 is
(1)—i=C (2) —i+logy=C
Xy Xy
(3)i+logy:C (4) logy = Cx
Xy

6
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46.

47.

48.

49.

50.

51.

52.

53.
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Let A (2, -3) and B(—2, 1) be vertices of a triangle ABC. If the centroid of this triangle moves
on the line 2x + 3y = 1, then the locus of the vertex C is the line

(1)2x+3y=9 (2)2x-3y=7

(3)3x+2y=5 (4)3x—-2y=3

The equation of the straight line passing through the point (4, 3) and making intercepts on
the co-ordinate axes whose sum is —1 is

M 2 Y- qand XY - 4 @) 2 Y_ qand X+ Y- 4
23 21 2 3 271

@) 24 —qandX+ Y -1 @) XY _qang XY _+
23 21 2 3 21

If the sum of the slopes of the lines given by x* —2cxy —7y? =0 is four times their product,

then c has the value
(1)1 (2) -1
(3)2 (4)-2

If one of the lines given by 6x? —xy + 4cy? =0 is 3x + 4y = 0, then c equals
(11 (2) -1
(3)3 (4)-3

If a circle passes through the point (a, b) and cuts the circle x* + y? =4 orthogonally, then
the locus of its centre is

(1)2ax +2by +(a® +b? +4) =0 (2) 2ax+2by —(a®> +b? +4)=0
(3)2ax—2by +(a® +b? +4)=0 (4) 2ax —2by —(a® +b* +4)=0

A variable circle passes through the fixed point A (p, q) and touches x-axis. The locus of the
other end of the diameter through A is

(1)(x—p)? = 4qy (2) (x—q)* = 4py
(3)(y —p)? = 4ax (4) (y-q) =4px

If the lines 2x + 3y + 1 = 0 and 3x —y — 4 = 0 lie along diameters of a circle of circumference
10x, then the equation of the circle is

(1)x* +y? —2x+2y-23=0 (2) x> +y? —2x-2y—-23=0
(B)x* +y? +2x+2y—-23=0 (4) x* +y? +2x-2y-23=0

The intercept on the line y = x by the circle x* +y? —2x =0 is AB. Equation of the circle on
AB as a diameter is

(x?+y?> —x-y=0 (2) x> +y?* - x+y=0

B)x®+y? +x+y=0 (4) x> +y?*+x-y=0

If a # 0 and the line 2bx + 3cy + 4d = 0 passes through the points of intersection of the
parabolas y? = 4ax andx? = 4ay, then

(1)d® +(2b+3c)’> =0 (2) & +(3b+2c)? =0
(3)d* +(2b-3c)?> =0 (4) &> +(3b—-2c)?* =0
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54.

55.

56.

57.

58.

59.

60.

61.

The eccentricity of an ellipse, with its centre at the origin, is%. If one of the directrices is x =

4, then the equation of the ellipse is
(1)3x% + 4y? =1 (2) 3x% +4y® =12
(3)4x% +3y? =12 (4) 4x* +3y? =1

A line makes the same angle 6, with each of the x and z axis. If the angle 3, which it makes
with y-axis, is such thatsin? = 3sin? 9, then cos® 6 equals

2 1
(1)5 (2) 5
3 2
(3)5 (4) 5
Distance between two parallel planes 2x +y+2z=8and 4x+2y+4z+5=0 s
3 5
(1)5 (2) 2
7
@)~ “@ -

A line with direction cosines proportional to 2, 1, 2 meets each of the lines x =y + a =z and
X + a = 2y = 2z. The co-ordinates of each of the point of intersection are given by

(1) (3a, 33, 3a), (a, a, a) (2) (33, 23, 3a), (a, a, a)

(3) (3a, 2a, 3a), (a, a, 2a) (4) (2a, 3a, 3a), (23, a, a)

Ifthestraightlinesx=1+s,y=—3—ks,z=1+ksandx=%,y=1+t,z=2—twith

parameters s and t respectively, are co-planar then A equals
(1) -2 (2) -1

(3) —% 4)0

The intersection of  the spheres X2 +y?+22+7x-2y—-z=13 and
x? +y? +z? -3x+3y+4z =8 is the same as the intersection of one of the sphere and the

plane
Mx-y—-z=1 (2)x-2y—-z=1
B)x-y—-2z=1 4)2x-y—-z=1

Let 3, b and ¢ be three non-zero vectors such that no two of these are collinear. If the
vector a+2b is collinear with ¢ and b+3¢ is collinear with a (. being some non-zero
scalar) then a+2b +6¢ equals

(1)ra (2) b

(3)rc 40

A particle is acted upon by constant forces 4i + ] ~3k and 3i +]—R which displace it from a

point T+2]+3I2 to the point5?+4]+l§. The work done in standard units by the forces is
given by

8
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63.

64.

65.

66.

67.

68.
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(1) 40 (2) 30
(3)25 (4) 15

If a b, ¢ are non-coplanar vectors and A is a real number, then the vectors

a+2b+3c, Ab+4c and (21 -1)c are non-coplanar for

(1) all values of A (2) all except one value of A
(3) all except two values of A (4) no value of A

Let U, v, W be such that|u| =1, [v| =2, |w|=3. If the projection V along U is equal to that of
w along u and v, w are perpendicular to each other then |G—V+\Tv| equals

(1)2 2) V7
(3)\14 (4) 14

Let 3, b and T be non-zero vectors such that(axb)xc = %‘BHEE. If 8 is the acute angle

between the vectors b andc, then sin 0 equals

1 V2
(1 )§ (2) 3

2 22
(3)5 (4) 3

Consider the following statements:

(a) Mode can be computed from histogram

(b) Median is not independent of change of scale

(c) Variance is independent of change of origin and scale.
Which of these is/are correct?

(1) only (a) (2) only (b)

(3) only (a) and (b) (4) (a), (b) and (c)

In a series of 2n observations, half of them equal a and remaining half equal —a. If the
standard deviation of the observations is 2, then |a| equals

(1)% 2) V2
(3)2 w L2

The probability that A speaks truth is%, while this probability for B is%. The probability that

they contradict each other when asked to speak on a fact is

3 1
()55 @z
7 4
(®)55 @ <

A random variable X has the probability distribution:

X: 1 2 3 4 5 6 7 8

p(X): | 0.15 | 0.23 | 0.12 | 0.10 | 0.20 | 0.08 | 0.07 | 0.05
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69.

70.

71.

72.

73.

74.

For the events E = {X is a prime number} and F = {X < 4}, the probability P (E U F) is
(1)0.87 (2)0.77
(3)0.35 (4)0.50

The mean and the variance of a binomial distribution are 4 and 2 respectively. Then the
probability of 2 successes is

37 219
1) — 2) —
( )256 @ 256
128 28
3)— 4) ==
( )256 @) 256

With two forces acting at a point, the maximum effect is obtained when their resultant is 4N.
If they act at right angles, then their resultant is 3N. Then the forces are

(1)(2+~/2)N and (2-+2)N (2) (2++/3)N and (2-3)N
(3)[2+%\/§]N and (2—%\/EJN (4) [2+%J§jN and (2—%\/5]N

In a right angle AABC, ZA = 90° and sides a, b, ¢ are respectively, 5cm, 4 cmand 3cm. Ifa
force F has moments 0, 9 and 16 in N cm. units respectively about vertices A, B and C,

then magnitude of F is
(13 (2) 4
(3)5 4)9

Three forces P, QandR acting along IA, IB and IC, where | is the incentre of a AABC, are
in equilibrium. Then P: QR is

(1)cosé:cosE:cos9 (2) siné:sinE:sin9
2 2 2 2 2 2

(3)3ecézsecE:secE (4) cosecézcosecgzcosecg
2 2 2 2 2 2

A particle moves towards east from a point A to a point B at the rate of 4 km/h and then
towards north from B to C at the rate of 5 km/h. If AB = 12 km and BC = 5 km, then its
average speed for its journey from A to C and resultant average velocity direct from A to C
are respectively

(1) ﬂkm/h and 13 km/h (2) Ekm/h and 7 km/h
4 4 4 4
(3) %km/h and g km/h (4) %km/h and 137 km/h

A velocity % m/s is resolved into two components along OA and OB making angles 30° and
45° respectively with the given velocity. Then the component along OB is
(1) %m/s 2) %(\/5—1)m/s

3) %m/s 4) %(JE—JE) mis
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If t, and t; are the times of flight of two particles having the same initial velocity u and range
R on the horizontal, then t7 +t is equal to
2 2
u 4u
(N— (2) —
g g

u2
(3)2—g (4) 1
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FIITJEE AIEEE — 2004 (MATHEMATICS)

ANSWERS
1. 3 16. 2 31. 4 46. 4 61. 1
2. 1 17. 1 32. 2 47. 3 62. 3
3. 3 18. 1 33. 1 48. 4 63. 3
4. 2 19. 2 34. 1 49. 2 64. 4
5 4 20. 2 35. 2 50. 1 65. 3
6. 2 21. 1 36. 2 51. 1 66. 3
7. 2 22. 4 37. 4 52. 1 67. 3
8. 1 23. 3 38. 1 53. 1 68. 2
9. 4 24. 1 39. 3 54. 2 69. 4
10. 3 25. 4 40. 2 55. 3 70. 3
11. 4 26. 2 41. 1 56. 3 7. 3
12. 3 27. 2 42. 1 57. 2 72. 1
13. 4 28. 2 43. 3 58. 1 73. 1
14. 1 29. 3 44. 2 59. 4 74. 4
15. 3 30. 3 45. 1 60. 4 75. 2
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FIITJEE AIEEE — 2004 (MATHEMATICS)
SOLUTIONS

(2,3) e Rbut(3,2) ¢ R.
Hence R is not symmetric.

f(X) =" I:)x—3

7-x>20 = x<7

x-3>0 = x=3,

and 7-x>x-3 = x<5

= 3<x<5=x=3,4,5=Rangeis {1, 2, 3}.

Here o = E = arg [ZE) =n = 2arg(z)—arg(i)=n = arg(z) = %
i i

z=(p+iq)’ =p(p* -3¢ )-iq(q” —3p®)

= Xopr3g & Logr-3p?= P9 __ 5
q

X
p
-1 =(2" +1)2 = (22 -1)(22 1) =[4* +2[zf +1

=22 +72°+2272=0=2+2=0
= R (z) =0 = z lies on the imaginary axis.

AB=1 = A(10B)=101

1 -1 1|4 2 2| [10 0 5-« 100
=12 1 -3||-5 0 a|={0 10 a-5|=10/0 1 O|ifa=5.
1 1 1 1 -2 3 0 0 5+a 0 0 1
loga, loga,,; loga,,,
loga,,; loga,, loga,
loga,.; loga,,; loga,,,

C;—>C3-C, C; > C3-Cq4

loga, logr logr
logr logr| =0 (whereris a common ratio).
logr logr

= |loga
loga

n+3

n+6

Let numbersbea,b = a+b=18, \/5=4 = ab =16, aand b are roots of the
equation
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10.

11.

12.

13.

14.

15.

16.

17.

18.

= x?>-18x+16=0.

3)
(1—p)2 +p(1-p)+(1-p)=0  (since (1 —p) is a root of the equation x* + px + (1 —p) = 0)
= (1-p)(1-p+p+1)=0

= 2(1-p)=0=>(1-p)=0=p=1

sum of root is o+ =—p and product af =1-p=0 (where 3=1-p=0)
= a+0=-1 = a=-1= Rootsare0, -1

S(k)=1+3+5+....... +(2k-1)=3+k>
Sk+1)=1+3+5+....... +(2k — 1) + (2k + 1)
= (3+K*)+2k+1=K* +2k+4 [from S(k) =3 +k?]

=3+ (K2+2k+1)=3+(k+1%=S (k+1).
Although S (k) in itself is not true but it considered true will always imply towards S (k + 1).

Since in half the arrangement A will be before E and other half E will be before A.

I
Hence total number of ways = % = 360.

Number of balls = 8
number of boxes = 3
Hence number of ways = 'C, = 21.

Since 4 is one of the root of X’ + px + 12=0= 16 +4p+ 12=0=p =7
and equation x? + px + q = 0 has equal roots
:>D=49—4q=0:>q=?.

Coefficient of Middle term in (1+ ax)' =t, =*C, - o?

Coefficient of Middle term in (1-ox)° =t, =°C, (-a)’

4C2a2 =—6C3.a3:> -6=20ac = a:%
Coefficient of X in (1+x)(1 = X) = (1 + X)("Co = "Cix + r-vvveee * (=17 "Co g X1 (=1
nCn Xn)
= () "Co+ (A7 "Coi= (1) (1-1)-
L o n-r  \n-r
t: = = b nC :n C
rZ:O: nCr —r nCn—r rZ:O: n(:r ( r n—r)

Tm—%=a+(m—1)d ..... (1)
and Tn=1=a+(n—1)d ..... (2)
m
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20.

21.

22.

23.

24.

25.

AIEEE-PAPERS--15

from (1) and (2) we get a =i, d=—
mn

mn
Hencea—-d=0

, , (n-Nn*> , n’(n+1)
If nis odd then (n — 1) is even = sum of odd terms=T+n =—5
eq+e—a (XZ 4 (1,6
— =1t —t—+—+ .

2 2! 4! 6!
ea+e—a (12 (14 6
— 1=t —+—F.......

2 2! 41 6!
puta =1, we get
(e-1° 1 1 1
= —t—t+—F

2e 2! 4! 6!
sina+sin[3=—ﬂandcosa+cosB=—£.

65 65
Squaring and adding, we get
1170
2+2cos(a—p)= >
(65)
= cos?[ 2P| :cos[q_ﬁjz_—3 (-.-£<G_B<3—nj.
2 130 2 130 2 2 2

u = va2 cos? 0 + b? sin? 6 + va? sin? 0 + b2 cos?

2 2 2 2 2 2 2 2
=\/a +b 42 —b cos26+\/a +b +b ~3 0s20
2 2 2 2

2 m2\? 2 12\
:u2=a2+b2+2\/(a erb J _(a 2b J cos? 20

min value of u? =a® +b? +2ab

max value of u? = 2(a2 + b2)

:urznax - uiin = (a - b)2 .

Greatest side is~/1+ sina.cosa , by applying cos rule we get greatest angle = 120°.

tan30° = 40h h
+b

=J3h=40+b .. (1) 30° 60°

tan60°=h/b =h=+3b  ...(2) 40 b

=b=20m

—2<sinx—+/3cosx<2 = -1<sinx—+/3cosx+1<3
= range of f(x) is [-1, 3].
Hence S is [-1, 3].
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AIEEE-PAPERS--16

26. If y = f (x) is symmetric about the line x = 2 then f(2 + x) = f(2 — x).

27.  9-x?*>0and -1<x-3<1= xe[2 3)

1
2x
28.  lim[1+2+2 :|im(1+i+£ a,b
X X2 X2

X—>0 X—>00 X

29, 1:()()21—tanx N Iim1—tanx:_1
4x — ok AX—m 2
4
30 X:ey+ey+eY+ ..... 0 :>X= ey+X

31. Any point be (%tz, 9tj; differentiating y* = 18x

:ﬂzgzlzﬂgiven):t:l.
dx y t 2

= Point is (9 g}
8 2

32. f"(x)=6(x—-1)=>Ffx)=3(x-1)7>+c
andf (2)=3=c¢c=0
=f(x)=(x-1>°+k andf(2)=1=k=0
=f(x)=(x-1)>.

33.  Eliminating 6, we get (x — a)® + y* = a°.
Hence normal always pass through (a, 0).

3 2
34. Letf’(x)=ax2+bx+c:>f(x)=a%+7+cx+d

=f(x) = %(Zanx3 +3bx? +6cx + Gd) , Now f(1) = f(0) = d, then according to Rolle’s theorem

= f'(x) = ax® +bx +c¢ =0 has at least one root in (0, 1)
. 1 - «
35. limY —e"= _[e dx = (e -1)

36. Putx—oa=t
N J~sin(9+t)
sint
= cosa(x—a)+sinalnsint|+c
A= cosa, B=sina

dt = sinajcottdt+cosajdt
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40.
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43.

45.

45.

AIEEE-PAPERS--17

tan £+3—n +C
2 8

Icosxdﬁ \/_ICOS( Zj :%J‘sec(x+%jdx=%log

' 1 , 3 o [ N e
L(x —1)dx+j1(1—x )dx+!(x _1)dX=?—X_2+X—?_1+?_X1=?
- (smx+cosx 2 )
lJ5|nX+COSx E[(smx+cosx)dx = |-cosx +sinx|? =

Letl =

O t— 1

xf(sin x)dx ]E (m—x)f(sinx)dx = nIf(smx)dx—I (since f (2a — x) = f (x))
0
/2

=l=n j f(sinx)dx = A = .
0

f(-a) + f(a) = 1

f(a) f(a) b b
I, = j xg{x(1— x)}dx = j (1-x) g{x(1- x)}dx {'.'jf(x)dx:jf(a+b—x) de
f(-a) f(-a) a a
f(a)
2l, = j gix(1—xNdx =1, = Ip/ 15 = 2.
f(-a)
J(a-x0c-
Area = | (2—x)dx+ | (x—2)dx =1.
1 2 y=2—x
1 2 3

2x +2yy' -2ay' =0
- X+YY'

(eliminating a)

= (x> = y?)y' = 2xy.

y dx + x dy + x?y dy = 0.

(2xy2)+ dy = 0:>—i+logy C.
Xy

X7y y

If C be (h, k) then centroid is (h/3, (k — 2)/3) it lies on 2x + 3y = 1.
= locusis 2x + 3y = 9.
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AIEEE-PAPERS--18

46. 5+X=1wherea+b=-1 and i+§=1
a b a b

=a=2,b=-3ora=-2,b=1.

Hence5—1=1 and L+X=1.
2 3 -2 1

2c 1
47. mi+my=—-—andmiymy,= ——
1 2 7 1 2 7

ms + my =4mms, (given)
=Cc=2.

48. m1+m2=i,m1m2=£ and m1=—§.
4c 4c 4

Hence ¢ = -3.

49.  Letthe circle be x* + y? + 2gx + 2fy + ¢ = 0 = ¢ = 4 and it passes through (a, b)
—a’+b?+2ga+2fb+4=0.
Hence locus of the centre is 2ax + 2by — (a? + b? + 4) = 0.

50. Let the other end of diameter is (h, k) then equation of circle is

(x—=h)x—p)+(y-k)y—-q)=0
Puty = 0, since x-axis touches the circle

=x* = (h +p)x + (hp + kg) = 0 = (h + p)* = 4(hp + kq) (D=0)
= (x—p)* = 4qy.
51. Intersection of given lines is the centre of the circle i.e. (1, — 1)

Circumference = 10xr = radiusr=5
= equation of circle is x? + y? — 2x + 2y — 23 = 0.

52. Points of intersection of line y = x with x* + y* — 2x = 0 are (0, 0) and (1, 1)
hence equation of circle having end points of diameter (0, 0) and (1, 1) is
X +y?-x-y=0.

53. Points of intersection of given parabolas are (0, 0) and (4a, 4a)
= equation of line passing through these points is y = x
On comparing this line with the given line 2bx + 3cy + 4d = 0, we get
d=0and2b+3c=0= (2b+3c)*+d?=0.

54. Equation of directrixisx=ale =4 =>a=2
b’=a’(1-e?)=b’=3
Hence equation of ellipse is 3x* + 4y? = 12.

55. I =cos 6, m=cos6,n=cosf
cos® 0 +cos? 0+ cos?’f=1=2cos’0=sin’p=3sin’0 (given)
cos’® 0 = 3/5.

56. Given planes are
2x+y+2z2-8=0,4x+2y+4z+5=0=2x+y+2z+5/2=0
|d,-d, | _ [-8-5/2| 7

Ja? +b% +¢2 _\/22+12+22 2

Distance between planes =
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AIEEE-PAPERS--19

X _y+a z

Any point on the line 1 1= t, (say) is (14, t1 —a, t) and any point on the line

1

X ; a_ % = % =t, (say) is (2tz—a, tz, tp).

Now direction cosine of the lines intersecting the above lines is proportional to

(2b—a-t, -ty +a, t,—ty).

Hence 2t, —a—-t; =2k, tb—ty+a =kand t, —t; = 2k

On solving these, we get t; =3a,t, = a.

Hence points are (3a, 2a, 3a) and (a, a, a).

x—1=y+3=z—1=S and X =y—1 zZ-
-\ A 1/2 1 -1

passing through these lines has normal perpendicular to these lines

Given lines

=a-br+cr=0 and g+ b-c =0 (where a, b, ¢ are direction ratios of the normal to

the plan)
On solving, we get A =-2.

Required planeis S1—S,=0

where S, =x*+y? + 22+ 7Tx-2y—z—-13=0 and
S,=x?+y*+7z°—3x+3y+4z-8=0
=>2x-y-z=1.

(@+2b) =t (1)

and b+3c=t,a ...(2)

(1)-2x(2) = a(1+2t,)+G(~t,—6)=0 = 1+2,=0= t,=-1/2 & t; =-6.
Since a and ¢ are non-collinear.

Putting the value of t; and t, in (1) and (2), we geta +2b+6¢ =0.

Work done by the forcesF, and F, is (F, +F,)-d, where d is displacement
According to question F, +F,= (4i+j—3k)+(3i + k) = 7i + 2j — 4k
andd = (5i +4]+k)— (i +2j+3k) = 4i + 2j - 2k . Hence (F, +F,)-d is 40.

1 2 3
Condition for given three vectors to be coplanaris [0 A 4 |[=0=A=0,1/2.
0 0 2xn-1

Hence given vectors will be non coplanar for all real values of A except 0, 1/2.

I — _ _ —. V-u W-u .
Projection of v along u and w along uis Tl and Tlrespectlvely
u u
. . V-u wW-u  _ _— _ _ _
According to question ﬁ :|T =Sv-u=w-u.and v-
u u

gl
I
o

|G-V+ WP TR +| VP +| WP —20-V+20-W—-2V-W=14 =|T-V+W|=14.
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64.

65.

66.

67.

68.

69.

70.

71.

72.

(axB)xc = [blE[a= (a-c)b-(B-c)a = 4[B[lcla
= (5.5)5:(%\5\|a|+(5.5)j5 = 3:6=0 and L Jb|g|+(55) =0
2\2

‘b“c( +cosej 0:>cose=—1/3:>sin9=T.

Mode can be computed from histogram and median is dependent on the scale.
Hence statement (a) and (b) are correct.

x;=a for i=12 ...,nand x, =—a for i=n,...., 2n

2n
_ = | L i _ _ | ona? _
(x, -X)* =2= Zx [Slnce ;xl OJ = 2= >-2na" = la| =2

E, :event denoting that A speaks truth
E, :event denoting that B speaks truth

+

Probability that both contradicts each other = P(E1 NE )+ P(E1 NE ) = %

S_7
4~ 20

PN
SN

P(E UF)=P(E)+P(F)-P(ENF)=0.62 + 0.50 - 0.35 = 0.77

. 11y 28
Giventhatnp=4,n =2 =1/2 =1/2,n=8 x=2)=8C, |=||=| ==—
P pag=2=9q =p = p( ) 2[2J (2) 56

P+Q=4, P2+Q2=9:>P=[2+%x/§]NandQ [2——[)

F.3sin6=9
F.4cos0=16
= F=5.

By Lami’s theorem

P:Q:R=sin 90"+A :sin 90"+E 1sin 90"+E
2 2 2

A B C
=>C0S—:COS— :COS—.
2 2 2
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. 12 °
Time T4 from AtoB = T =3 hrs.

5 13
TzfrothoC=§=1hrs. 5
Total time = 4 hrs.

Average speed = 177 km/ hr. A 12 B

Resultant average velocity = ? km/hr.

lsin30° 1 \/_ \/_
ComponentalongOB= ——— = (/6 —+2 ) m/s.
P g sin(45° + 30°) 8( )
t, _2usina = 2usinf where o + B = 90°
g
2
S
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