SOLUTION TO AIEEE-2005

MATHEMATICS
If A2— A + | = 0, then the inverse of A is
(1) A+l (2) A
(3)A-1 (4)1-A
(4)
Given A>—A+1=0
AT'A2 - AT'A + AT — 1 = A0 (Multiplying A™" on both sides)
—=A-1+A"=00rA"=1-A.

If the cube roots of unity are 1, o, o then the roots of the equation
(x—1)P%+8=0,are

(1) -1,-1+20,-1-20° 2) -1,-1,-1
3)-1,1-20, 1-20° (4)-1,1+20,1+20°
(3)

(x-=1P2+8=0= (x=1)=(-2) (1)"

= x—1=-2o0r-20 or -20°

orn=-1or1-2wor1 -2

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} be a relation on the set A = {3, 6, 9, 12}. The relation is

(1) reflexive and transitive only (2) reflexive only

(3) an equivalence relation (4) reflexive and symmetric only

(1)

Reflexive and transitive only.

e.g. (3,3),(6,6),(9,9),(12,12) [Reflexive]

(3, 6), (6, 12), (3, 12) [Transitive].
X2 y2
Area of the greatest rectangle that can be inscribed in the ellipse —2+b—2 =1is
a
(1) 2ab (2) ab
(3)v/ab @ ¢
(1)
Area of rectangle ABCD = (2acos6) M
(2bsinB) = 2absin26 _ (acos, bsind)
= Area of greatest rectangle is equal to B A(acosh, bsind)
2ab
when sin26 = 1. \ / X
(-acos0, -bsind)C D(acosb, -bsin0)

The differential equation representing the family of curves y? =2c(x + \/E) , Where c

> 0, is a parameter, is of order and degree as follows:
(1) order 1, degree 2 (2) order 1, degree 1



(3) order 1, degree 3 (4) order 2, degree 2
(3)

y? = 2¢(x + V) ()

2yy'=2c1oryy =c ...(ii)

= y? = 2yy’ (x +\/yT/') [on putting value of ¢ from (ii) in (i)]
On simplifying, we get

(y — 2xy')? = 4yy" ....(iii)

Hence equation (iii) is of order 1 and degree 3.

. 1 1 2 , 4 1 )
lim| — sec” — +—sec” — +....+ —sec” 1|equals
n“ n n n

n—oo n

(1) lsec1 (2) 1cosec1
2 2

(3) tan' @) tant

(4)

. 1 17 2 4 3 9 1 .
lim [—Zsecz—z+—Zsecz—2+—23ecz—2+....+—sec2 1}3 equal to

ol n n° n n° n n n
or Lt 1r o
lim—sec” — =lim—-—sec” —
n—o N N n-onN N n

1
= Given limit is equal to value of integral J‘xsec2 x*dx
0

1 1
or 1J‘2x sec x?dx = 1jsec2 tdt [put x? = 1]
2 0 2 0

1 11
=§(tant)o =§tan1.

ABC is a triangle. Forces P, Q, R acting along IA, IB and IC respectively are in
equilibrium, where | is the incentre of AABC. Then P: Q: Ris

(1) sinA:sinB:sinC (2) sinA : sinE ; sinE
2 2 2

(3)003% : cos% : cos% (4) cosA: cosB:cosC

(3)

Using Lami’s Theorem A

.'.P:Q:R:cosé:cosE:cosE.
2 2 2

LN

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

(1) 22.0 (2) 20.5

(3) 25.5 (4)24.0

(4)

Mode + 2Mean = 3 Median

= Mode = 3 x 22 — 2 x 21= 66 — 42= 24.
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10.

11.

11.

12.

12.

Let P be the point (1, 0) and Q a point on the locus y* = 8x. The locus of mid point of
PQis

(1)y*—4x+2=0 (2)y*+4x+2=0
B)x*+4y+2=0 (4)x*—4y+2=0
(1)

P=(1,0)

Q = (h, k) such that k? = 8h

Let (a, B) be the midpoint of PQ
h+1 k+0

o=—, B=

2 2

2a-1=h 2B = k.

(2B’ =8 (20.- 1) = p? = 4o - 2

= y?—4x+2=0.

If C is the mid point of AB and P is any point outside AB, then

(1) PA+PB=2PC (2) PA+PB=PC

(3) PA+PB+2PC=0 (4) PA+PB+PC =0

(1)

PA+AC+CP=0 P

PB+BC+CP=0

Adding, we get
PA+PB+AC+BC+2CP=0
Since AC = -BC

& CP=-PC

=PA +PB-2PC=0. A B

If the coefficients of rth, (r+ 1)th and (r + 2)th terms in the binomial expansion of (1 +
y)" are in A.P., then m and r satisfy the equation
(m?—=m(@dr—-1)+4rr-2=0 (2)m?—m(4r+1) +4r* +2=0
(3)m?—m(4r+1)+4rF-2=0 (4)m?>—m(4r—1)+4r*+2=0
(3)
Given "C_,, "C,, "C,,, arein A.P.
2 mCr = mCr—‘l + mCr+1
I'ﬂCr—1 + mCr+1
"C, "C,

r m-r

_l_

m-r+1 r+1
=m?-m(4r+1)+4rr-2=0.

In a triangle PQR, ZR :g. If tan(gj and tan (%) are the roots of

= 2=

ax> +bx +c=0,a=0then

(1)a=b+c (2) c=a+hb
3)b=c 4)b=a+c
(2)

tan(gj, tan(%} are the roots of ax> + bx + ¢ =0

2]
tan| — |+tan| — |=——
2 2 a
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14.
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15.

an[ ] +tan[ 5 P4 Q)
s

P 272
1—tan(jtan( 2 2
2
b
_a._q P ac_ ..
1_C a a a
a
c=a+thbh.
The system of equations
ox+ty+z=a-1,
X+tay+z=a-1,
Xty+toaz=a-1
has no solution, if a is
(1) -2 (2) either—2 or 1
(3) not -2 4) 1

(1)

oXx+ty+z=a-1

X+tay+z=o-1

XxX+y+zoa=o-1
1

o 1
A=1 o 1
11 a

=o(o?—-1)—1(a-1)+1(1-a)
=a(a-1)(a+1)=1(a-1)—1(a-1)

= (a-1o?+a-1-1]1=0

= (o-1Na®+a-2]=0
[o?+20-0-2]=0

(-1 [ofaa+2)=1(a+2)]=0
(a-1N=0,a+2=0=a=-2,1; buta=1.

The value of a for which the sum of the squares of the roots of the equation
x? — (@a—2)x —a— 1 =0 assume the least value is

(1) 1 (2)0

(3)3 (4) 2

(1)

xX—(@-2x-a-1=0

Sa+tpf=a-2

ap=—(a+1)

a? + B% = (a + B)° - 208

=a’-2a+6=(a—-17°+5
=a=1.

If roots of the equation x? — bx + ¢ = 0 be two consectutive integers, then b? — 4c
equals
(1H-2 (2)3

(3)2 (4) 1



(4)

Let a, o +1 be roots

at+ta+1=b

a(a+1)=c

s b%—4c=(2a+1)?-4a(a+1)=1.

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

(1) 601 (2) 600
(3) 603 (4) 602
(1)

Alphabetical order is

A,C,H LN, S

No. of words starting with A — 5!
No. of words starting with C — 5!
No. of words starting with H — 5!
No. of words starting with | — 5!
No. of words starting with N — 5!
SACHIN — 1
601.

6
50 56—r ;
The value of *°C4+ ) *7C, is
r=1

(1) 2204 (2) 2203
E‘C’;; Cs (4) >°C4

6
50C4 + ZSG—rC3

r=1

= *C, + [55C3 +¥C, +%C, +%C, +°'C, + 5°C3]

50 50 51 52 53 54 55
=(%C, +%C,)+°'C, +¥C, + *°C, + ¥C, + *C,
=N (51C4 + 51C3) +%C, +%C, +%C, +*C,

= 55(:4 + 55(:3 = 56c4.

10 10
IfA= {1 J and | :{0 1} , then which one of the following holds for all n > 1, by

the principle of mathematical indunction

(1) A"=nA—(n—=1)I (2) A"=2""A - (n=1)l
(3)A"=nA + (n—1)I (4) A"=2""A+ (n-=1)l
(1)

By the principle of mathematical induction (1) is true.

1 1
If the coefficient of x” in {ax2 + (biﬂ equals the coefficient of x"in {ax2 - (biﬂ ,
X X

then a and b satisfy the relation

(Ya—b=1 2)a+b=1
(3)%=1 (4) ab = 1

(4)
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20.

21.

21.

22.

22,

11 r
T, +1in the expansion {ax2 +i} =""C, (ax2 )114 (ij
bx

= 11Cr (3)11 -r (b)—r (X)22—2r—r
=22-3r=7 =r=5
~. coefficient of x’ = ""Cs(a)® (b)° ...... (1)

. . . 1 " 11-r 1Y
Again T, . 1 in the expansion [ax—b?} ="'C, (ax) (—b?j
= 11Cr a11 -r (_1)r % (b)—r (X)—Zr (X)11 -r
Now 11 -3r=-7 =3r=18 = r=6
. coefficient of x” = ""Cg a° x 1 x (b)®
= "'C, (a)6 (b)f5 =""C,a’ ><(b)76
=ab=1.

Let f: (-1, 1) > B, be a function defined by f(x) =tan112—xz, then f is both one-one
- X

and onto when B is the interval

o) oo

T T T T
(3)[—5, ﬂ (4) (—E, Ej
(4)

Given f(x) = tan1(1 2x

2

)forxa(-1, 1)

clearly range of f(x) = (—g gj

.. co-domain of function = B =[—g, gj

If zy and z;, are two non-zero complex numbers such that |z, + z;| = |z4] + |z;| then
argz, — argz, is equal to

(1) 5

(3)0 (4) -
(3)

|z1 + zo] = |z4] + |z2| = z1 and z; are collinear and are to the same side of origin;
hence arg z; —arg z, = 0.

If o= 21 and |o| = 1, then z lies on
zZ——i
3
(1) an ellipse (2) a circle
(3) a straight line (4) a parabola.

()



||

As given w = =1 = distance of z from origin and point

Z_ = |w|=
: _

z——i |z——i|
3 3

(O, %) is same hence z lies on bisector of the line joining points (0, 0) and (0, 1/3).

Hence z lies on a straight line.

1+ a’x (1+b2)x (1+cz)x
Ifa®+b?+c?=-2and f(x)= (1+a2)x 1+ b?x (1+c2)x then f(x) is a
(1+az)x (1+b2)x 1+ c2x
polynomial of degree
(1) 1 (2)0
(3)3 (4) 2
(4)
1+(a2+b2+02+2)x (1+b2)x (1+cz)x
f(x)=1+(a2+b2+02+2)x 1+ b2 x (1+c2)x,AppIyingC1—>C1+C2+C3
1+(az+b2+cz+2)x (1+b2)x 1+c?x
1 (1+b2)x (1+02)x
=1 1+b%x (1+cz)x ca?+b?+c?2+2=0
1 (1+b2)x 1+c?x
0 x—-1 0
f(x) =0 1-x x=11; ApplyingRy > R =Ry, R, > R;—R3
1 (1+b2)x 1+c?x
f(x) = (x — 1)
Hence degree = 2.

The normal to the curve x = a(cos6 + 0 sinB), y = a( sind - 6 cos0) at any point ‘0’ is
such that
(1) it passes through the origin

(2) it makes angle g + 0 with the x-axis

(3) it passes through (ag, - aj

(4) it is at a constant distance from the origin
(4)
dy _

Clearly prol tan 6 = slope of normal = - cot 6
X

Equation of normal at ‘0’ is

y —a(sin 6 - 6 cos 0) = - cot O(x — a(cos 6 + 0 sin 0)
—ysinf-asin?H+abcoshsinb=-xcosO+acos’O+absin b cos O

= XcosB+ysinb=a

Clearly this is an equation of straight line which is at a constant distance ‘a’ from
origin.
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A function is matched below against an interval where it is supposed to be
increasing. Which of the following pairs is incorrectly matched?

Interval Function

(1) (-o0, ) x> —3x°+3x+3
(2) [2, «) 23 -3x*—12x+6
(3)(—oo, ﬂ 37— 2x+ 1

(4) (- o, -4] x>+ 6x°+6

(3)

Clearly function f(x) = 3x* — 2x + 1 is increasing when
f(x)=6x—-2>20 = xe[1/3, o)
Hence (3) is incorrect.

1-cos(ax® +bx+c)

Let a and B be the distinct roots of ax’ +bx+c =0, then lim ( )2 is
X—>a X — o
equal to
32 2
(1) 7((1—[3) (2)0
2
@)-5 (=P @) (0P

(1

1-cosa(x—a)(x—p)

Given limit = lim 5 5
X—>0 (X—(X) X—>0 (X—(X)

sin’ (a(x_a)z(x_B)J o (x—a) (x—p)’

= lim 2 z % 2 z X

= (X —a) a’(x-a) (x-B) 4
_ 2 (a-p)

> :
Suppose f(x) is differentiable x = 1 and Lin(m)%f(1 +h)=5, then (1) equals
(1)3 (2) 4
(3)5 4) 6
(3)
f(1+h)-f

f'(1) =lim (1+h)-f(1) ; As function is differentiable so it is continuous as it is given

1+h
that Iim%=5 and hence f(1)=0

h—0

f(1+h) .
h

Hence f'(1) = Lin’(])

Hence (3) is the correct answer.

Let fbe differentiable for all x. If f(1) =-2 and f'(x) > 2 for x € [1, 6], then
(1) f(6)>8 (2)f(6)<8
(3)f(6) <5 (4)f(6) =5



(1)

Asf(1)=-2 &f(x)>2 V xe[1, 6]
Applying Lagrange’s mean value theorem
f(6)—f(1

(©10 1)

= f(6) > 10 + f(1)

= f(6) >10 -2

= f(6) > 8.

If f is a real-valued differentiable function satisfying [f(x) — f(y)| < (x - y)?, X, y € Rand
f(0) = 0, then f(1) equals
(1) -1 (2)0

1

(3)2 (4)
(2)

f’(X) = LIT)M

7 (x) h'[]g|f(x+h)_f(X)| <lim q

= |f(x)|]<0 = f(x)=0 = f(x)=constant
Asf(0)=0 =1f(1)=0.

If x is so small that x* and higher powers of x may be neglected, then

3/2 1 *
(1+x) —1+§x

(1 _ X)1/2

may be approximated as

Ifx=Ya" y=>b", z=)c" where a, b, c are in AP. and |a| < 1, |b|<1, [c|< 1,
n=0 n=0 n=0

then x, y, z are in

(1) G.P. (2) A.P.
(3) Arithmetic — Geometric Progression (4) H.P.
(4)

& 1 1
x=ya'=— a=1-—
nz::; 1-a X

2 1 1
=yp"'=—o b=1-—
V=2 =1 y
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Z=iCn=L c=1-—
n=0 1

-C
a,b,careinA.P.
2b=a+c

2@—1}4—1+1—1
y X oy

2 1 1
_—_+_
y X z
=X, VY, zarein H.P.

’

In a triangle ABC, let ZC =" Ifris the inradius and R is the circumradius of the the

triangle ABC, then 2 (r + R) equals

()b+c (2)a+b
(3)a+b+c (4)c+a
(2)
a+b)’+c(a+b
or+2R=c+ 230 =( +b) +o(a+ ):a+b (since ¢?=a?+ b?).
(a+b+c) (a+b+c)
If cos™ x — cos™ % = o, then 4x? — 4xy cos o + y? is equal to
(1) 2 sin 20 2) 4
(3) 4 sin” o (4)-4sin®a

()

cos'x-cos' 5 = a

cos‘1£%+\/(1—x2)( _y{j}a

N 2,2
cos1[xy+\/4 y2 4x° + Xy Jza

= 4 —y* — 4x* + X’y* = 4 cos’a + X’y — 4xy cosa
= 4x? + y* — 4xy cosa. = 4 sin“a.

If in a triangle ABC, the altitudes from the vertices A, B, C on opposite sides are in
H.P., then sin A, sin B, sin C are in
(1) G.P. (2) A.P.
(3) Arithmetic — Geometric Progression (4) H.P.
@ 1 1 1
= Ep@ :Epzb :Epsb
P41, P2, Pz are in H.P.

= Z—A 2—A 24 are in H.P.
a b c¢

= 1 1 1 are in H.P
aboc
=a, b, carein A.P.
= sinA, sinB, sinC are in A.P.
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1 1 2 2
If1;=[2dx, I, = [27dx, Is= [2dx and I, = [ 2" dx then
0 0 1 1

(1) 12> 14 2)lh>1;
Eg; l3=14 4) 13> 14

1 1 1 1
I1=j2xzdx,I2=I2X3dx,I3=I2xzdx, I4=I2X3dx
0 0 0 0
vOo<x<1, x*>x°
1 1
= jzxzdx > I2X3dx
0 0
=1y > 1o

The area enclosed between the curve y = loge (x + €) and the coordinate axes is
(1)1 (2) 2

(3)3 (4)4

(1) i

Required area (OAB) = fln(x+e)dx

1-e

]
xdx} =1.
X+e

= {xln(x+e)—.[
0

The parabolas y? = 4x and x* = 4y divide the square region bounded by the lines x =

4, y = 4 and the coordinate axes. If S4, S,, S; are respectively the areas of these

parts numbered from top to bottom; then S;: S, : S; is

(1)1:2:1 2)1:2:3
2‘:32:1:2 (4)1:1:1

y? = 4x and x*= 4y are symmetric about line y = x

4
— area bounded between y? = 4x and y = x is J'(Z\/; - x)dx =%
0

18 and A, =A, =16
3 1 * 3
= A, TA, TA 11

S2 S3

:A52 =

If xj—y =y (logy —log x + 1), then the solution of the equation is
X

My Iog[ijzcx (2) x Iog(zjzcy
Yy X
(3) log (Xj — ox (4) log (5] —cy
X y
(3)
X—W=y(logy—logx+ 1)
dx

2l
dx x X

Puty = vx
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dy xdv

dx dx
xdv

= v+—=v(log v+1
5 = Vg v+1)

Xd—v—vlogv
dx

dv dx

vilogv X
putlogv =2z

1dv=dz
v

dz dx
= —=—

z X
Inz=Inx+Inc
Z =CX
log v = cx

log (X) =CX.
X

The line parallel to the x—axis and passing through the intersection of the lines ax +
2by + 3b = 0 and bx — 2ay — 3a = 0, where (a, b) = (0, 0) is

(1) below the x—axis at a distance of % from it
(2) below the x—axis at a distance of % from it
(3) above the x—axis at a distance of g from it

(4) above the x—axis at a distance of % from it

(1)

ax + 2by + 3b + A(bx —2ay —3a) =0

= (@a+bi)x+ (2b—-2aL)y +3b-32a=0
at+br=0 = A=-alb

:>ax+2by+3b-%(bx—2ay—3a)=0

2 2
:>ax+2by+3b—ax+ziy+3i=0
b b
[2b+— b+22 _o
b
242 3b2+3a2
. b
(a +b?) _3
SECET I
y= —% so it is 3/2 units below x-axis.
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A spherical iron ball 10 cm in radius is coated with a layer of ice of uniform thickness
than melts at a rate of 50 cm®/min. When the thickness of ice is 5 cm, then the rate at
which the thickness of ice decreases, is

(1) —— cm/min (2) —— cm/min
36 187
(3) Lcm/min (4) icm/min
54n 6rn
(2)
v _ 50
dt
4nr® ar =50
dt
i=i2 where r =15
dt 4n(15)
-1
167

I{M} dxis equal to

(1+ (logx)?

(Iogl;ox% @) x2X+1 +C
(3)1)?;2 e “ (|og>z()2+1+
4
( )(Iogx—1)2

(1 +(log x)2 )2

(1 +(log X)Z) (1 +(logx)’ )2

I 1 2logx

e 2t €'

= - dt putlogx =t = e dt
I1+t2 (1+t2)2 putlogx=t = dx=e'd
o 1 2t

- dt
Je 1+ (1)
_ € _ X
= ——+4+Cc= —+¢C
1+t 1+ (logx)

Let f : R > R be a differentiable function having f (2) = 6, f' (2) =(Ej Then

) 3

4t
lim .[—dt equals
x—2 5 X—2

(1) 24 (
(3) 12 (4) 18
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45.

(4)
f(x) 443
lim 4—tdt
x—2 5 X -2
Applying L Hospital rule
|im[4f(x)2 f’(x)} = 4(2)° F(2)

X—2

=4><63><i=18.
48

Let f (x) be a non—-negative continuous function such that the area bounded by the
curve 'y = f (x), x—axis and the ordinates x = % and x = B > %

is(BsinB+%cosB+x/§Bj . Then f(gj is

“’G*ﬁ‘@ @) G—\/Enj
ofes iz
@)

B
Given that J f(x)dx = BsinB+%cosB+x/§B
nl4

Differentiating w. r. t B
f(B) = p cosp + sinp - % sinp + /2

f(%}z[1—£]sing+\/§=1—%+\/§.

The locus of a point P (o, ) moving under the condition that the liney = ax + B is a

X2 y2
tangent to the hyperbola praanes =1is
a
(1) an ellipse (2) a circle
(3) a parabola (4) a hyperbola
(4)
x* yr
Tangent to the hyperbola praanes =1is
a

y = mx + va’m? - b?

Given that y = ax + B is the tangent of hyperbola
—=m=a and a’m?-b?=p?

azaz _ b2 = BZ

Locus is a®x? — y?= b? which is hyperbola.

x+1 y-1 z-

If the angle 0 between the line 2 and the plane 2x -y + JAz+4=

2

0 is such thatsin9=%the value of A is
5 -3
1= 2y =
()3 (2) 5
3 -4
3)— 4) —
?),, (4) 3
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(1)

Angle between line and normal to plane is

cos(E - ej = ﬂ where 0 is angle between line & plane
2 3x/5+A
= sind = 292 = 1
3W5+1 3

= A =§.

3
The angle between the lines 2x=3y=-zand 6x=-y=-4zis
(1) 0° (2) 90°
(3) 45° (4) 30°

(2)
Angle between the lines 2x =3y = -z & 6x = -y = -4z is 90°
Since ajas + biby + c4c5 = 0.

If the plane 2ax — 3ay + 4az + 6 = 0 passes through the midpoint of the line joining

the centres of the spheres

X2 +y?+ 7%+ 6x — 8y — 2z = 13 and

x? +y? + 7% — 10x + 4y — 2z = 8, then a equals
(1) -1 (2) 1

(3)-2 (4)2
(3)
Plane

2ax — 3ay + 4az + 6 = 0 passes through the mid point of the centre of spheres
X +y?+ 72+ 6x—8y—2z=13and x* + y* + zZ2 — 10x + 4y — 2z = 8 respectively

centre of spheres are (-3, 4, 1) & (5,-2, 1)
Mid point of centre is (1, 1, 1)

Satisfying this in the equation of plane, we get
2a—-3a+4a+6=0 > a=-2.

The distance between the line T =2i-2j+3k+A(i—]+4k)
F-(i+5]+k)=5is
10 10

1 2) —
()3 (2) 303

3 10
35 (4) 5
(2)

Distance between the line

F=2f—2j+3ﬁ+x(f—]+4ﬁ)and the plane F-(f+5]+l§) =5is
equation of planeis x+5y+z=5

.. Distance of line from this plane

= perpendicular distance of point (2, -2, 3) from the plane
2-10+3-5| 10

| V145241 | 33

i.e.

the plane



For any vectora, the value of (3xi)? +(ax j)> + (axk)? is equal to
(1)3a* (2
(3) 232 (4
(3)

Let a=xi+yj+zk

—~

2
52

H

)
)

axi=zj-yk

= (ax1) =y? +22

similarly (éx])2=x2+22

and (axk) =x?+y* = (axi) =y*+ 2

similarly (ax])2=x2+z2

and (axk) =x*+y?

= (axi) +(axi) +(axk) =2(x +y? +22) = 28

If non-zero numbers a, b, ¢ are in H.P., then the straight line 5+X+1=O always

a b c
passes through a fixed point. That point is

(1) (-1,2) (2) (-1,-2)

1

(3) (1, -2) @) [1, ‘E)
(3)
a,b,carein H.P.

2. 1.1,

b a c
£+X+1:0
a b c
:izlzi x=1,y=-2

-1 2 -1

If a vertex of a triangle is (1, 1) and the mid-points of two sides through this vertex
are (-1, 2) and (3, 2), then the centroid of the triangle is

7 -1 7

(1)(—1, gj @) (? gj
7 1 7

(3)[1, gj @) (5, 5}

(3)
Vertex of triangle is (1, 1) and midpoint of sides A1, 1)
through this vertex is (-1, 2) and (3, 2)
= vertex B and C come out to be
(-3, 3) and (5, 3)
_ (-1,2)
.. centroid is L ?;+ 5, 143+3 (3,2)

3
- (1,7/3)
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If the circles x> + y? + 2ax + cy + a = 0 and x? + y* — 3ax + dy — 1 = 0 intersect in two
distinct points P and Q then the line 5x + by — a = 0 passes through P and Q for

(1) exactly one value of a (2) no value of a
(3) infinitely many values of a (4) exactly two values of a
(2)

S =x*+y*+2ax+cy+a=0

S,=x*+y*—3ax+dy—-1=0

Equation of radical axis of S; and S,

81—82:()

= bax+(c—d)y+a+1=0

Given that 5x + by — a = 0 passes through P and Q
a c-d a+1

1 b -a
—a+1=-a°
a’+a+1=0
No real value of a.

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

(1) an ellipse (2) acircle

(3) a hyperbola (4) a parabola

(4)

Equation of circle with centre (0, 3) and radius 2 is

X2+ (y -3y =4.

Let locus of the variable circle is (o, B)

- It touches x-axis.

-, It equation (x - a.) + (y - B)? = p?

Circles touch externally
el +(B-3) =2+ 1
a2+(B'3)2:l32+4+4B r“vﬁ)

a?=10(B - 1/2)
~. Locus is x* = 10(y — 1/2) which is parabola.

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

(1) x*+y?—3ax—4by + (a°+b*—p?)=0 (2)2ax + 2by — (a° — b? + p%) =0
(3)x*+y*—2ax—3by + (@®>—b?—-p?) =0 (4)2ax +2by—(a®+b?+p?) =0
(4)

Let the centre be (o, B)

-+ It cut the circle x* + y? = p? orthogonally

2(-a) x 0 + 2(-B) x 0 = ¢1 — p?

ci=p°

Let equation of circle is x* + y? - 2ax - 2By + p> =0

It pass through (a, b) = a® + b?-2aa - 2pb +p®=0

Locus .. 2ax + 2by — (a® + b? + p?) = 0.

An ellipse has OB as semi minor axis, F and F' its focii and the angle FBF' is a right
angle. Then the eccentricity of the ellipse is
(1)i 1
J2 2
1 1
3)— 4) —
37 (4) 7
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(1)
~» ZFBF’" = 90° B(0, b)

2 2
(x/aze2 + b2) + (\/aze2 + bZ) = (2ae)? ﬁ“
2(a® e? + b?) = 4a%?
RO F(ae,0) [0 F@e0)
Also e =1-b%a?=1-¢€

= 2e% =1, ezi.

V2

Let a, b and c be distinct non-negative numbers. If the vectors ai +a]+cR, i+k and

ci+ c] +bk lieina plane, then cis

(1) the Geometric Mean of a and b (2) the Arithmetic Mean of a and b
(3) equal to zero (4) the Harmonic Mean of a and b
(1)
Vector ai + a] +ck, i+k and ci+ c] +bk are coplanar

a ac

10 1=0 = c’=ab

c cb

-.a,b,c arein G.P.

If 3, b, ¢ are non-coplanar vectors and 2 is a real number then
[k xzb XC} [a b+¢ b] for

(1

(3
(2

)e actIy one value of A (2) no value of A
) exactly three values of A (4) exactly two values of A
)

=t =-1
Hence no real value of A.

Leta=i-k, b=xi+j+(1-x)k and€=yi+xj+(1+x—-y)k. Then [é, b, 6]

depends on
(1) onlyy (2) only x
(3) both x and y (4) neither x nor y

~

d=i-k,b=xi+j+(1-x)k and S=yi+xj+(1+x-y)k
[abc|=a(bxc)
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i k
1 1=x |2 i(1+x=x=x))- j(x+x-xy—y+xy)+ k(x2-y)
X 1+x-y

bx & =|x
y

5(5 x é) =1

which does not depend on x and y.

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

2 1
1)—= 2) —
( )9 (2) 5

8 7
3)= 4) L
( )9 (4) 9
(2)

For a particular house being selected

Probability = %

Prob(all the persons apply for the same house) = (%xlxlj3 = %

M= (2)0
e

3)1-> @) >
e e

(3) k

P(x=k)= e™ %

Pc>2)= 1~ Plx=0) = Plx= 1)

=1 —e*—e*Gj

3
e

Let A and B be two events such thatP(A U B) =%, P(ANB) =% and P(A) = % ,
where A stands for complement of event A. Then events A and B are

(1) equally likely and mutually exclusive

(2) equally likely but not independent

(3) independent but not equally likely

(4) mutually exclusive and independent

(3)

— 1 1 — 1
P(AUB)_ 5 P(ANB)= - and P(A)= Z
— P(A UB)=5/6 P(A) = 3/4
Also P(A U B) = P(A) + P(B) - P(A N B)

— P(B)=5/6 - 3/4 + 1/4=1/3
P(A) P(B) = 3/4 — 1/3 = 1/4 = P(A A B)
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Hence A and B are independent but not equally likely.

A lizard, at an initial 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 will catch the insect after

(1) 20 s (2)1s

(3) 21s (4) 24 s

(3)

12’[2= 21 + 20t
2

=t=21.

Two points A and B move from rest along a straight line with constant acceleration f
and f respectively. If A takes m sec. more than B and describes ‘n’ units more than B
in acquiring the same speed then

(1) (f - f)m? = ff'in (2) (f + f)m? = ff'n

(3) %(f+f’)m:ff’n2 4) (f'—f)n:%ff’m2

(4)

v2 = 2f(d + n) = 2fd

v="F(t)=(m+t)f

eliminate d and m we get

1
fi-fin= —ffm?.
(F-Hn= 2

A and B are two like parallel forces. A couple of moment H lies in the plane of A and
B and is contained with them. The resultant of A and B after combining is displaced
through a distance

2H H
R @ ave
H H
©) 2(A+B) W as
(2)
(A+B)=d=H

dz[ATB)

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. The ratio of larger force to smaller one is

(1) 2:1 (2) 3:4/2

(3)3:2 4) 3:242

(4)

F'=3F cos 0 F
F=3Fsin6 3F
S>F=2/2F

F:F'::3:2\/§.

FV
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The sum of the series 1+ 1 + 1 + 1 e ad inf. is
42! 16.4! 64.6!
e-1 e+1
(1) —— (2) =——
Je Je
e-1 e+1
3) — q) ==
(3) ol 4) ole
(4)
et +e* x> x* x®
=14+ ..
2 21 41 6!
putting x = 1/2 we get
e+1
2Je
T 2
The value of ICOS j(dx,a>0, is
‘Y 1+a
T
1) a 2) —
()an (2) >
(3) = (4) 2
a
(2)
T 2 i
jcosj(dx=jcoszx dx = =~ .
Y 1+a 5 2

The plane x + 2y — z = 4 cuts the sphere x*> + y* + zZ2 — x + z— 2 = 0 in a circle of
radius
(1) 3 (2) 1

(3) 2 (4) V2
(2)
Perpendicular distance of centre (% 0, —%j fromx+2y—-2=4
1.1 4
2 2 _ 3
J6 2

radius=1/§—§=1.
2 2

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

(1) 3a®>—10ab + 3b>=0 (2) 3a®—2ab +3b*=0
(3) 3a®+ 10ab + 3b=0 (4) 3a®+2ab +3b%=0
(4)

2a+b2—ab‘

22 +b) -ab|__

‘ a+b

— (a + b)’> = 4(a® + b? + ab)
— 3a% + 3b%+2ab =0.



70.

70.

71.

71.

72.

72.

73.

73.

74.

Let x4, X2, ...,Xn be n observations such that fo =400 and ZXi =80. Then a
possible value of n among the following is
(1) 15 (
(3)9 (4) 12
(2)

2 2
n n
= n>16.

A particle is projected from a point O with velocity v at an angle of 60° with the
horizontal. When it is moving in a direction at right angles to its direction at O, its
velocity then is given by

u u
1) — 2) —
()3 ()2
2u u
3) — 4) —
(3) 3 ()ﬁ
(4)
u cos 60° = v cos 30°
v 4
I3 30°
60° 0

If both the roots of the quadratic equation x* — 2kx + k? + k — 5 = 0 are less than 5,
then k lies in the interval

(1) (5, 6] (2) (6, )
(3) (-0, 4) (4) [4, 5]
(3)
_—b <5
2a
f(5)>0
= ke(-x, 4)
If a4, @y, as,..., an,... are in G.P., then the determinant
Iog an Iog an+1 Iog an+2
A=lloga, , loga,, loga,.|isequalto
Iog an+6 Iog an+7 |Og an+8
(1)1 (2)0
(3)4 (4) 2
(2)
Ci—-Cy Cy-Cs
two rows becomes identical
Answer: 0.

A real valued function f(x) satisfies the functional equation f(x — y) = f(x) f(y) — f(a — x)
f(a + y) where a is a given constant and f(0) = 1, f(2a — x) is equal to

(1) —f(x) (2) f(x)

(3) f(a) + f(a —x) (4) f(-x)
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(1)
fa— (x — a)) = f(a) f(x — a) — f(0) f(x)

= -f(x) [ x=0, y=0, f(0)=f*(0)-f*(a) = f*(a)=0 = f(a)zo].

If the equation
ax"+a X" +. +a,x=0,a:#0,n22, has a positive root x = a, then the

equation na x"" +(n-1)a,_x"? +.....+a, =0 has a positive root, which is

(1) greater than a (2) smaller than a
(3) greater than or equal to a (4) equal to a
(2)

f(0)=0, f(a)=0
= f'(k) = 0 for some ke(0, o).
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