AlEEE 2005

M ATHEMATICS

1. The differentia equation representing the family of curves y = 20(X+«/E) ,Where C > 0, is a

parameter, is of order and degree asfollows :

(1) order1,degree3 (2) order2,degree2 (3) order 1, degree2 (4) order 1, degreel
Ans. (1)
Sol.: The given equation is differentiated once and ¢ is eiminated which gives y? + 4x2y'2 — 4xyy” = 4yy’2

Hence the order is 1 and degree is 3.

2 2

X
2. Areaof the greatest rectangle that can be inscribed in the ellipse pes +§ =lis
a
@ Jab )] 5 (3 2ab 4 ab
Ans. (3)
P ,bsi . " .
Sal.: (3c0sa,bsing) From the figure, it is clear that area of the rectangle = 4ab cos g sn g
=2absn2q
Hence, maximum area = 2ab.
el .1 2 ,4 1_..u
3. In-(érpsnzw: F"'F F"‘"""ﬁ%c 1H&]Uds
1 1 1
() tanl %) Etanl €) > secl (4) > cosecl

Ans. (2)

2
r 0 r 1
Sol.: The general term T, =F8602§5—r:% . Put ﬁ:X and E=dX which gives the value of limit
! tanl
Oxsec® X dx = ==
0 2

4.  If the cube root of unity are 1, w, w2 then roots of equation (x —1)3+ 8=0, are

D -L1-2w,1-20° (2) -1 1+2w, 1+ 207
() -1,-1+2w,—1— 22 4 -1,-1,-1
Ans. (1)
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Sol .

Ans.

Sol .

Ans.

Sol.:

Ans.

Sol.:

Ans.

Sol.:

Ans.

Sol.:

The given equationis (x —1)3+8=0
ax- 16 ax- 16
] 1 —_— :-1 —_— - -WwW
Th|3|mpI|e58 > p S 5 1-wW and w2

b x=-1,1-2wand1—2w2

If A2—A+1=0, thentheinverse of Ais

1) A—l @ 1-A 3) A+l @ A
(2

Multiplying the given equation by A1, weget A— 1+ A1=0p Al=1-A

Let R={(3, 3), (6 6), (9, 9), (12, 12), (6, 12), (3, 9), (3, 12), (3, 6)} be a relation on the set
A={3,6,9 12}. Therdatonis

(1) anequivaence reation (2) reflexive and symmetric only
(3) reflexive and trangitive only (4) reflexive only
3

Since (3, 3), (6, 6), (9, 9), (12, 12) are the membersof R Riisreflexive.
Again, (a,b)T Rand(b,c)T RP (a,c)l R b Ristrangtive

If in a frequency distribution, the mean and median are 21 and 22 respectively, then its mode is
approximately

1) 255 @) 24.0 @) 220 4) 205
(3)
mode =M * gmed'a” - 21+§ 22 _ 5166022

L et P be the point (1, 0) and Q apoint on the locus y? = 8x. The locus of mid point of PQis
(1) x2+4y+2=0 (2 x2—-4y+2=0 () y?—4x+2=0 (4 y*+4+2=0

3)

2
+ 2t andk:0+4'[

1
Let the point Q be (2t2, 4t) and mid point of PQ be (h, k) then h=

Eliminating t, we get y? — 4x + 2=0.
If Cisthe mid point of AB and P is any point outsde AB, then
() PA+PB+2PC=0(2 PA+PB+PC=0 (3 PA+PB=2PC (4 PA+PB=PC

3

PA+PB

The position vector of mid point of AB is PC =
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10. ABCisatriangle. Forces P, Q, R acting dong IA, IB and 1C respectively are in equilibrium, where |
istheincentre of DABC. Then P: Q : Ris

A B __C
(1) cos?cosa.cosE (20 cosA:cosB:cosC
(3 snA:snB:snC 4 sn2:sinBsin&
: : 5 Sin=sin
Ans. (1)

A
Sal.: }45\ PBIC=p- EEB CS PAIB =p- EEA B? PAIC=p- EBA o

P _ Q _ R

Applying Lami’stheorem, weget, §nB*C  gnAtC 4 AtB
2 2 2

P _ Q _ C

b AT B _C
COS— COS— COS—
2 2 2

aPo = 9J0)
11. Inatriangle PQR, DR—%- If ta”g?;, and tmgza aretheroots of ax?> + bx + c=0,a! 0 then

) b=c @ b=a+c 3 a=b+c 4 c=a+hb
Ans. (4)
Q__ b Q_C P +Qo_
: tan—+ta1 — tan—t === tan ==1
Sal.: 2 2 a and 2 > e gvesa+b=c.

12. If the coefficient of rth, (r + 1)th and (r + 1)th and (r + 2)th termsin the binomia expansion of (1 +
y)Marein A.P., then mand r satisfy the equation

(1) mP-mér+1)+42-2=0 (2 mMP-m4r—-1)+42+2=0
(3 mP-m4r-1)+42-2=0 4 mP—mér+1)+42+2=0
Ans. (1)
Sol.: Since "C_,,"C.,"C,,, aeinAP.Pp 2"C ="C_,+"C,,

which gives m?- m(4r +1) +4r®- 2=0
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13.

Ans.

Sol .

14.

Ans.

Sol.:

15.

Ans.

Sol.:

16.

Ans.

2
Letf: (-1, 1) ® B, be afunction defined by f(X) =tan'11 ))((2, then f is both one-one and onto

when B isinterval

Q- O:

°0 8
N o
N o
I
Pom)
)
B
N T
I
—~
*
mc?b
N T

g3 e

(2)

2X
Since tan‘ll > |sanmcrewngfunctlonsotherangeBwnIbeg ggg.

N , LA

é el au e el w
If the coefficient of x” in @X* +c—=; equals the coefficient of x7 in X - ¢c—5 =y , then a and
& "o & &bl &
b satisfy the relation
(1) %:1 @ ab=1 @ a-b=1 @ a+b=1
1)
ael o - :
The coefficient of x’ in the expansion of eax ol = = 11C; ab b and coefficient of x7 in the

11
e el a

expansion of @aX - 8F% =11C, a° b®. On equating, we get a/b = 1.
e X

z ,
If w= and |w| =1, then z lieson

1.
z- =i
3
(1) agraghtline (2 aparabola (3) andlipse (4) acircde
(1)
w=—%_p |Z|i =1b |z|=|z- '5‘ which is bisector of the line joining origin and the point
z- =i z- —
i/3). 3 3‘
1+a’x  (1+b*)x (1+c?)x
Ifa2+b2+c2=—2and f(X)=|1+a’)x 1+b°x (1+c*)X, then f(x) isapolynomial of degree
(1+a’)x (@A+b*)x 1+c°x
@ 3 @ 2 @ 1 @ 0
(2
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Sol.:

17.

1+a’x  (1+b*)x (@L+c*)X

f()=|@+a’)x 1+b’x (@+c*)X,ApplyingC, ® C, + C,+ Cy, We get
(1+a’)x (1+b%)x 1+c’x

1 x+b’°x x+c°X

1 1+b°x x+c*x=(1- x)°

1 x+b°x 1+c¢°x

If z; and z, are two non-zero complex numbers such thet [z, + z,| = [z;] + [z,|, thenarg z; —arg z, is
equal to

@ o @ 3 ® 2 @ -»

Ans. (1)

Sol.:

18.

Giventhat [z, + z,| = |z;| + |z,| whichispossiblewhen Argz, =Argz, P Argz, —Argz, =0.
The value of a for which the sum of the squares of the roots of the equation

x? —(a—2)x—a—1=0assumetheleast valueis

@ 3 @ 2 B 1 4 0
Ans. (3)
Sol.: Let a and b be roots of equation, then a2 + b2 = (a + b)?2 — 2ab = (a—1)2 + 5which givesa = 1.
19. If theroots of the equation x2 — bx + ¢ = 0 be two consecutive integers, then b2 — 4c equas
@ 2 @ 1 @ -2 4 3
Ans. (2)
Sol.: Thedifferenceof roots=1 b b?2—4c=1

20.

The system of equations
ax+y+z=a-1
X+ay+z=a-1
Xx+y+az=a-1

has no solution, if a is

(1 not-2 @2 1 3 -2 (4) ether—2o0rl
Ans. (3)
a 1 1
Sol.: The vaue of the coefficient determinentD=|1 a 1|=0 whichgives(a —1)?[a +2] =0. So,
1 1 a

a =1ora =-2but for a = 1 there are infinite number of solutions of the given system.
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21.

Ans.

Sol .

22.

Ans.

Sol .

23.

Ans.

Sol .

24.

Ans.

Sol .

6
Thevaueof *°C, +q *'C, is
r=1
1) Cs @ *c, @ *c, @ *C
(2)
6
“c,+a *® "C, =50C, + 55C, + 54C, + 53C, + 52C, + 51C, + 50C,,

r=1

- 5OC3 + 50C4 + 5lc3 + 52C3 + 5303 + 54C3 + 5503 - 56c4_

él Ou él Ou

If A:gl 18 and | :g) 18’ then which one of the following holds for al n 3 1, by the principle
of mathematica induction
() A"=nA+(n-1l (2) A"=2VIA+ (n-1)I
3 A'=nA-(n-1)I 4 A'=2-1A—(n-1)I
(3)
0
A=1+ 1 0 The two matrices on the right commute, hence by the Binomial theorem
. 00 00
A =1 * i, ol because powers higher than or equal to 2 of the matrix |, | areO.

If the letters of word SACHIN are arranged in al possible ways and these words are written out as
in dictionary, then the word SACHIN appears at serid number

(1) 603 2 602 (3 601 4) 600
(©)

The aphabatica order of lettersis A, C, H, I, N, S. The number of words which begin with any of
thefiveletters A, C, H, I, N are 120 x 5 = 600. The next word will be SACHIN soitsrank. is 601.

¥ é‘ ¥
If x=g a", y=ab", z=§ c" wherea, b,caeinA.P.and ja| <1, p|< 1, | <1lthen X,y, z

n=0 n=0 n=0
arein
(1) Arithmetic — Geometric Progression (2 HP
@ GP 4 AP
(2)

3 3 4 1 1 1
= anl = bnv = Cn p X:_, - and Z:—
X 20 Y 20 z na:E) 1-a y 1- b 1-c
Sincea, b, carein A.P.x,y,zaeinA.P.
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3

3
@47 a2
25. If x isso small that x3 and higher powers of x may be neglected, then - 2 o may be
(L- )2
approximated as
3 2 X 3 2 3 2 3 2
- =X —- =X 1- —x 3X+—=x
@ 8 ) > 8 ©) 8 (4) 8
Ans. (1)
Sol.: Upto terms of order x2
3 .3
(1+x)2—a?[+_x9 3 3 3.0 1 g 3
g g - §+—x+ xz-l-—x-—x2,°,§+—x+—x2u=-—x2
1 2 4 2 g 8
@- x)?
26. If costx- cos‘l%za,then 4x2 — 4xy cosa + Y2 isequd to
(1) 4dn%a (2) —4sin?a (3) 2dn2a 4 4

Ans. (1)

Sol.: Giventhat cos*x- cos*Y =a, b cos(cosIx — cosly/2) = cosa

X
p 1w fl- y?/a=cosa b 42+y2 -4y cosa =4sin’a

27. If in aDABC, the dtitudes from the vertices A, B, C on opposite sides are in H.P., then sin A, sin B,

snCarein
(1) Arithmetic — Geometric Progression (2 HP
3 GP 4 AP
Ans. (4)
2D 2D 2D
Sol.: The dtitudes of the triangle are PR aegivenin H.P.

P d9nA,sSnB,snCaeinA.P.

28. Inatriangle ABC, let BC :g. If r istheinradius and R is the circumradius of the triangle ABC,
then 2(r + R) equds
(1) a+tb+c @ c+a 3 b+c 4 a+b

Ans. (4)

Sol.: For aright angled triangleR=c/2 and " = P 2(r+R=(a+b)

at+b+c
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29. A function is matched below against an interva where it is supposed to be increasing. Which of the
following pairsisincorrectly matched?

L
® $¥3 @ (-¥.-4 @ ¥¥) @ [2¥)

Ans. (1)

1
Sol.: Giventhat f(x) =3x2—2x+1 b f&x)=6x- 230 P x3§

o . 1- cos(ax’ +bx + c)
30. Leta and b bethedistinct roots of ax?+ bx + ¢ =0, then LIM

o (x- a) isequa to

® @b @ @by @ @b @ o
Ans. (3)

1- cosa(x- a)(x-b) g 2 _ 1-cosx _ 1
= —(a- b)” because lim———==.
2 ®0 X 2

2
sol . Limi SX@X X+ Q) _ iy .
" x®a (X- a) x® a (X- a)

31. Thenormal to the curve x = a (cosq + qang), y = a (Sng + qcosq) at any point ‘q’ is such that

& 0]
(1) it passesthrough ga% - aE (2 itisat acongant distance from the origin
(3) it passesthrough the origin (4) it makesangle g +Q with the x-axis

Ans. (2)

Sal.: The equation of normal to the curve a any point is y Sn q + x cos q = a which is at a constant
distance from origin.

32. Letf bedifferentiablefor al x. If f(1) =—2and f €x) 3 2for x1 [1, 6], then

1) f(6)<5 @ f(6)=5 3 (6)° 8 @ (6)<8

Ans. (3)

Sol.: Applying Lagrange's mean value theorem, %= f¢c) " cl (1,6)
.ﬂ%;332p £(6)28
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33. |If fisared-vaued differentiable function satisfying [f(x) — f(y)| £ (x — y)4 x,y 1 Rand f(0) = 0,
then f(1) equals

@ 2 @ 1 @ -1 4 0

Ans. (4)

Sol.: [f(x) —f(y)| £ (x—y)2, x,y1 R takingthelimitasx® y, weget |f{X)|[E0O P f&x)=0b f(x)
isacongtant function b f(1) =0

1
34. Supposef(x) is differentiable at x = 1 and Ihggﬁ f(1+h) =5, then f 1) equas

@ 5 2 6 @ 3 4 4
Ans. (1)

f (1)

fa+h- f@ 1 .
fa+h- 1@ exissand lim= f (1+ h) exigts, it follows that lIm—= exists
h heo h h®eo h

Sol.: Since lim
h® 0

Hence, f(1) =0and f &) =lim f(1+hh)- F@ _ iy f@+h) -5

he® 0 h
N .2
35. (Iog—x-l)zt) dx isequa to
11+ (g )" p
xe" X log x X
+C S — 22 +C +C
W e @ ogxy?+1 @ Tlogx? +1 4 1
Ans. (2)
i (logx- 1) i’ w?;e 1 2 9d
Sol.: Letl= §——=""~2 5 dx. Putlogx=t,thenl = CF 2\ 7. at
|1+(Iogx)2g = 3(1“) (1+1%) o
e X

— —2+C:—2+
1+t 1+ (log x)

36. A spherical bal 10 cmin radiusis coated with alayer of ice of uniform thickness that melts at arate
of 50 cm3/min. When the thickness of ice is 5 cm, then the rate at which the thickness of ice

decreases, is
1 . 5 . 5 . 1 .
——cm/min. — cm/min. ——cm/min. — cm/min.
D 3 ™ ¢y op &) 360 ) 5
Ans. (4)
Sol.. LetV=£pr3 P ﬂ:4przﬂ b 50:4p(225)i b izicm/m
" 3 dt dt dt dt 18p
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37.

Ans.

Sol.:

38.

Ans.

Sol .

39.

Ans.

Sol.:

40.

Ans.

Sol.:

Let f(x) be a non-negative continuous function such that the area bounded by the curve y = f(x), x-

. o) (o}
axis and the ordinates x=2 and x=b>P is a%S'nb+BCOSb+~/§b+- Then f8€£+ is
4 4 "% 4 P &2

&q. PR &g PR &, f2-1° & 7+1°
@D ¢ 7 Vg @ ¢ 4"V ® ¢z Z @ g2 :
(2)
b D dA
Lat A= (‘)f(x)dx=bsinb+zcosb+\/§b, Hence %= f (b) =sinb + bcosb - %sinbh/i
p/4
faa_n':_': LW
&25
16 f(x) 3
- ifferent i i =6, F€2) =2 Then lim Q——0t equals
Let f: R® Rbeadifferentiable function having f(2) = 6, €185 wr 0575
1 12 (@ 18 ] 24 4 36
@)
f00 g43

4
— 1 3_ 4 —
dt—le@grngx)4[f(x)] =—"216=18

' ital’ lim ¢
By L'Hospitd’srule 'IM 9x-2

The area enclosed between the curve y = log, (x + €) and the coordinate axes is
® 3 @ 4 @ 1 @ 2
(3)

Y Required area = Area of the sector OAB =

O >X o\ e\ e
On(x+e dx=gnudu=fu Inu -u] =1
1

1-e

-e /A
The parabolas y? = 4x and x? = 4y divide the square region bounded by the linesx = 4, y = 4 and the
coordinate axes. If S;, S,, S; are respectively the areas of these parts numbered from top to bottom;

thenS,:S,:S;is

@ 2:1:2 @2 1:1:1 3 1:2:1 4 1:2:3
@)
(44)
S, X2 64 “y? 64 128 64
S =O—dx=— = =— =16- §-S,=16- —=—
4 BT0y . 80, Y, 6805516
o) X
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41.

Ans.

Sol .

42.

Ans.

Sol.:

43.

Ans.

Sol.:

44,

AnNs.

Sol .

If |1=lc‘gX2 dx, |2=l‘ < dx, |3:2‘ “ dx, and |4=2‘)2X3dxthen
0 0 1 1
@ 13=1, @ 13>, @ 1> @ 1,>1,
(4)
¢ 5 o if 0<x <1 Hencel; > I,.
The line pardld to the x-axis and passing through the intersection of the linesax + 2oy + 3b = 0 and

bx —2ay — 3a =0, where(a,b) * (0,0)is

3 2
(1) abovethe x-axis at a distance of 2 fromit (2) above the x-axis at a distance of 3 fromit

3 2
(3) below the x-axis at a distance of 2 fromit (4) below the x-axis at a distance of 3 fromit

(3)

The equation of the required line can be written as ax + 2oy + b+ | (bx — 2ay — 3) = 0. The
coefficient of x must be zero which implies | equals —a/b. Subgtituting this value the equation of the
lineisy =-3/2.

It x%:y(log y - log x+1), then the solution of the equation is
&0 ax0 a0 &0
loga=—-=cx logc—==c loge— == xloge=-=¢C
D 09ng ) ggyg y ® Vv g%yg cy 4 98Xg y
(1)
. . . dy_ya yo LY N
The given equation can be written as &—;gn;5+l, Substituting U = gives the differential

_ du .
equation X = ulnu whose solutionisIn u = cx.

If avertex of atriangle is (1, 1) and the mid points of two sides through the vertex are (-1, 2) and
(3, 2), then the centriod of the triangle is

() 836 () 83’35 () 8 36 () 83’35
1
The coordinates of the other two vertices are obtained using section formula and are (-3, 3) and

(5, 3). Hence the centroids has coordinates (1, 7/3).
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45,

Ans.

Sol.:

46.

Ans.

Sol .

47.

Ans.

Sol.

If the circles X2 + y? + 2ax+ cy + a=0and x2 + y2 — 3ax + dy — 1 = O intersect in two distinct
points P and Q then the line 5x + by — a = 0 passes through P and Q for

(D) infinitely many vaues of a (2 exactly two valuesof a
(3) exactly onevalue of a (4 novaueof a
(4)

The equatin of the common chord is5ax + (c —d)y + a + 1 = 0. This should be the same as 5x + by
5 - d_a+l

—a = 0. Hence §=CT:% which gives the quadratic a2 + a + 1 = 0 which has no redl

roots.

X 1
If non-zero numbers a, b, ¢ arein H.P., then the straight line a +% + c =0 always passes through a

fixed point. That point is

ai 106
o @1-2 @ ¢ 23 G 12 @ (-L-2
(1)
1 1

2 X 1
2 +E - E:O' Comparing this with the equation 3 +%+ c =0 the required point is (1, —2)

If a circle passes through the point (a, b) and cuts the circle x2 + y2 = p? orthogonally, then the
equation of the locus of its centreis

(1) x2+y2—2ax—3by+(@2—-b? p?)=0 (2) 2ax+2by—(a®+b2+p?d) =0

(3 x2+y?’-3ax—4dby+@+hb?-p?)=0 (4 2ax+2by—(a®-b2+p?)=0

(2

L et the centre be (h, k) and suppose the equation of the circle is x2 + y2 — 2hx — 2ky + ¢ = 0. The

orthogondlity condition gives ¢ = p2. Substituting this value of ¢ and putting x = a, y = bin the equation
of the circle gives the locus 2ax + 2oy — (a2 + b2 + p2) = 0.

48. Andlipse has OB as semi minor axis, F and F ¢its focii and the angle FBF ¢is aright angle. Then
the eccentricity of the elipseis
1 L 2 < 3 =3 4 L
® @ 7 ® 37 @ 3
Ans. (3)
(0, b)
Sal.:

(-ae 0)f (ae, 0 By Pythagoras theorem 2(b? + a2e?) = 4a2e?. Hence b2 / a2 = €2. For an

dlipse b2/a2 = 1 — €2 which gives e=1/+/2 .
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49.

Ans.

Sol .

50.

Ans.

Sol.:

5l

Ans.

Sol .

52.

Ans.

Sol.:

53.

AnNs.

Sol .

A circle touches the x-axis and aso touches the circle with centre at (0, 3) and radius 2. The locus
of the centre of the circleis

(1) ahyperbola (2 aparabola (3) andlipse (4 acircle
(2

A circle which touches the x axis has equation x2 + y2 + 2gx + 2y + g2 = 0. This touches the given
circeif g +f2+ 6 +9= (f + 2)2. Hence the locus is parabola.

The angle between thelines2x =3y =—zand 6x = -y = —4zis

1 4° 2 A @ @ 4) o
(4)
o _ _ al 1 06 ae’l. 16
The direction ratios of the two lines are €23 1. an 8 - Z+. The dot product of these two
a 2
vectors is zero. Hence the angle is 90°.
x+1 -1 z-2
If the angle g between the line 1 =y2 = > and the plane 2x- y+ I z+4=0 is such
. 1
that Sin ng thevaueof | is
3 - 5 -
@ 2 @ = ©® 3 @ 3
(3)

Thedirectinratio of thelineis e=(1, 2,2). Thedirection ratio of the normd to the planeis (2, -1 \/l_)

5
= +] s i 2l =5+ . | ==
nxe=3,/5+1 sinqg gives 24 =[5+ .So 3

The locus of a point P(a, b) moving under the condition that the line y = ax + b is a tangent to the

2 2

hyperbola % %:1 is
(1) aparabola (2 ahyperbola 3 andlipse (4) acirde
(2)

Condition for tangency gives b? = a? a2 — b2. Hence the locus is the hyperbola.

The distance between theliner =21 —2) + 3k + | (i—j + 4k) and the planer.(i + § + k) =5is

3 10 10 10
0 @ 3 ® 3 @ 37
4)
The distance can be obtained by taking any point on the line and any point on the plane and projecting

the vector joining these two points aong the unit norma to the plane. A point on thelineisd — 2 +

| . . i+5] +k 10
3k and the point on the plane isj. The unit normd is 33 . Therequired distance is 33
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4.

Ans.

Sol .

55.

Ans.

Sol .

56.

Ans.

Sol.:

S7.

Ans.

Sol.

58.

Ans.

Sol .

For any vector a, the value of (ax )2 + (ax j)2 + (ax k)2 isequd to

(1) 282 (2) 482 (3) 3a2 4 &

(1)

Use |a” i =|af - (ax)? ec. gives 2[al.

If the plane Zax — 3ay + 4az + 6 = 0 passes through the midpoint of the line joining the centres of
the spheres x? + y? + 72 + 6x — 8y — 2z = 13 and x? + y? + 72 — 10x + 4y — 2z = 8 then a equals

@ -2 @ 2 ¢ -1 @ 1

(1)

The centres of the two spheres are (-3, 4, 1) and (5, —2, 1) whose mid point is (1, 1, 1). Thislieson
the plane. We get a = 2.

Let a, b and c be distinct non-negative numbers. If the vectors ai + aj + ¢k, i + k and ci + ¢j + bk
liein aplane, then c is

(1) equal to zero (20 theHarmonic Mean of aand b
(3) the Geometric Mean aand b (4) theArithmetic Meanof aand b
(3)
a a ¢
The scalar triple product of the three vectors must be zero whichgives|1 0 1=0
ccb
implying ab = ¢?
If &, b, c are non-coplanar vectorsand | isarea number then g (@ +b)1 ?bl cg=[ab+cb] for
(1) exactly three values of | (2) exactly two vaues of |
(3) exactly onevaue of | (4 novaueof |
(4)
g (a+b)l *bl cg=1"“[abc], [a b+c b]=- [abc]. Hence the equation has no solution for | .
Leea=i—k,b=xi+j+(l—-x)kandc=yi+x +(1+x-Yy)k. Then[a, b, c] depends on

(1) bothxandy (2) neither x nory (3 onlyy (4) onlyx
(4)

10 -1
[abc]=[x 1 1-x [=1+2x

y X 1+x-y
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59.

Ans.

Sol .

60.

Ans.

Sol.:

61.

Ans.

Sol .

62.

Ans.

Sol.:

63.

Ans.

Sol.:

Three houses are available in a locality. Three persons apply for the houses. Each applies for one
house without consulting others. The probability that all the three apply for the same house is

8 7 2 1

@ 9 @) 3 €) 3 @ 9

4)
Number of points in the sample space is 27 and the number of points favourable to the event is 3.

1
Hence, the required probability is 3

A random variable X has Poisson distribution with mean 2. Then P(X > 1.5) equals

® 13 @ = ® = @ o

1)

P(X>15)=1- P(X =0)- P(X =1) = 1- e_:’;

Let A and B be two events such that P(m) :%, P(AC B) :% and P(K) =%, whree A stands
for component of event A. Then events Aand B are

(1) independent but not equaly likely (2 mutudly exclusive and independent

(3) equdly likey and mutudly exclusve (4) equdly likely but not independent

(1)

P(A) =%, P(AE B) =—2, P(AC B) =% p P(B) =% .So, P(AG B =P(A)P(B).

A lizard, at initid distance of 21 cm behind an insect, moves from rest with an acceleration of

2 cm/s? and pursues the insect which is crawling uniformly along a straight line at a speed of

20 cm/s. Then the lizard catch the insect after

1 21s 2 24s 3 20s @ 1s

1)
Sr)}xqp‘

21

¢ t? =21+20t givest=21s.

t

The resultant R of two forces acting on a particle is at right angles to one of them and its magnitude
is one third of the other force. Theratio of larger force to smaller oneis

1 3:2 2 3:22 B} 2:1 @ 3.2
(2

3x_ 3
m 2= X2+ y? VAR
; By Pythagoras theorem, 9x< = x“ + y<. So, y 8
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64. Two points A and B move from rest dong a straight line with constant acceleration f and f ¢respectively.
If Atakes m sec. more than B and describes ‘n’ units more than B in acquiring the same speed then

(€N %(f+ff9m:ffﬂ2 @ (f¢—f)n:%ff¢nz
(3 (f- fgnr’ = ff@ @ (f +f9m? = ffh
Ans. (2)

1
Sal.: Area of triangle OAD — Area of triangle OCB = n gives N =§ e

f(m+T)=fT b (f¢ )T =fm. Using the first equation, we get,

O"TB m A !
on(fe- f)= ffen?

65. Aand Baretwo like pardld forces. A couple of moment H liesin the plane of A and B and is contained
with the. The resultant of A and B after combining is displaced through a distance

H H 2H H
D 2(a+B) @ A" ©® a8 @ A+B

Ans. (4)

Sal.: When the forces A and B are acting on the plane, the distance of resultant from the force A is equal

dB
to mwhere d is the distance between the points of action of the forces A and B. When the

couple of moment H is also acting on the plane, then distance of the resultant force from the force

_ dB H H
"A+B A+B- Thus the position of resultant is shifted by A+B"
66. Thesum of the series: 1+ ! + 1 + 1 +... adinf.is
42! 164! 64.4
, &l , &l , el , &t
N 206 ) 2Je ©) Jo 4 Jo
Ans. (2)
1

. - ——,n=0,2,4
Sol.: Genera term = >l

X

e’ +e
2

X

5 X=
neven nl
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IOg an IOg ELl IOg an+2
67. If a;, a,, ag, ..., a, aein G.P, then the determinant D=loga,,, loga,, loga,,s| isequa to

loga,, loga,, loga,.,
A 4 @ 2 B 1 @ 0

Ans. (4)

Sol.: loga,,loga,,,,loga,, aeinA.P.

68. If both the roots of the quadratic equation x2 — 2kx + k% + k —5 = 0 are less than 5, then k liesin
the interval

O .49 @ [49 3 (6 4 (6¥)
Ans. (1)

Sol.: Discreminent equals —4(k —5) 3 0 bk £ 5. The quadratic equation at x = 5 must be +ve and
sum of the roots must be less than 10. These conditions implie k2 — 9k + 20> 0. So, k < 4.

69. If theequation ax"+a,_x"~1+ ..+ a;x=0a,1 0,n3 2 hasapostiveroot x= a, then the
equation na X" + (n —La, ,x"2 + ... + a; = 0 hasapositive root, which is

(1) greater than or equa to a (2 equatoa
(3) greater than a (4 smadlerthana
Ans. (4)

Sol.: The expresson na X" + (n —1)a, X2 + ... + a, isthe derivativeof a x"+a,_ X"~ 1+ ... +
a;X. So, by Roll€’ s theorem, the derivative is O at some point between 0 and a.

70. A red vaued function f(x) satisfies the functional equation f(x — y) = f(X)f(y) — f(a — X)f(a + vy),
where a isagiven constant and f(0) = 1, f(2a — x) isequa to
D f@+fla-x @ f(=x) @ - 4 f(x)

Ans. (3)

Sol.: Puty = 0 in the given functional equation to get f (a) = 0. Next put x = 0 to get f(—y) = f(y). Next,
put x =y = a to get f(2a) = —1. Findly, put x = 2a and replace y by x to get f(2a — x) = —f(X).

71. Theplanex + 2y —z = 4 cuts the sphere x2 + y2 + 22 — x + z— 2 = 0 in acircle of radius

D 2 @ 2 3 3 4 1
Ans. (4)
Sol.. rzsz_dzzg-gzl

Amity Ingtitute for Competitive Examinations : Phones: 26963838, 26850005/6, 25573111/2/3/4, 95120-2431839/42
-17 -



Mathematics AlEEE-2005

72. |If the pair of lines ax? + 2(a + b)xy + by? = 0 lie along diameters of a circle and divide the circdle
into four sectors such that the area of one of the sectorsis thrice the area of another sector then

(1) 3a2+10ab+3%2=0 (2) 3a2+2ab+3p2=0
(3) 3a%2-10ab+3b2=0 (4 3a2-2ab+3p2=0
Ans. (2)
Sal.: From the diagram it is clear that q equals 45°,

1/2

2/ ab _2§a+b) - e

tanq= = gives 3a% + 2ab+3b*=0
a

2

P.COS® X _
73. Thevalueof omdx,a>0, is
-p

@ 2

N o

@ 2 (3 ap @
Ans. (4)

P cos’ X Pcos’(p- p- X) P cos? X 1° p
o dx = ¢ o dx = = Acos’ xdx = =
Sol.: _91+ax X=0 1+a P~ gives o— 2.9C XaXx > -

-p

74. A particleis projected from a point O with velocity u at an angle of 60° with the horizonta. When it
ismoving in adirection at right anglesto its direction at O, its velocity then is given by

2
W 5 @ 5 @ 3 @ 3
Ans. (2)
2|u [ul

Sol.: v=u+gt vxu=0gvest= |.Thisimp|i6|v|=ﬁ

G

75. Let Xy, X, ..., X, be n observations such that & x> =400 and & % =80. Then a possible value of n

among the following is

1) 9 @ 12 @ 15 @ 18
Ans. (4)
Sol.: By Cauchy- £«/_(a>< ) weget n 3 16.

TG EOMR
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