SOLUTION TO AIEEE-2005

MATHEMATICS
If &A% — A + | = 0, then the inverse of A is
{1y A+l {2} A
{35 A~ (431 - A
{4} \
Given A ~A+1={
ATAT - ATTA + AT - = AL (Muttiplying A on both sides)

= A-1+A=0orA =1 ~A,

If the cube roots of unity are 1, o, w* then the roots of the equation O

(x- 1Y +8=0, are
(1) -1, -4+ 3w, - 1 -20° 2y -1,-1,-1
(35-1,1-2m, 1-20 {4y-1,1+ 20, 1+ 20

{3 ¢
X 1P+8=0= [x~1)={-2) {1)"

= X = 1= -2 or -2m of 2w’

orn=-torl-200rt -2

Let R ={(3, 3}, (6, 6}, {9, 8}, {12, 12), {6, 1 121, (3, 6)} be a relation on
the set A= {3, 6, 8, 12} be a relation ont at , 6, 9, 12}. The relation is

(1) reflexive and transitive only retlexive only
(3} an equivalance relation reflexive and symmetric only
{1
Reflexive and fransitive only.
eg. {3, 3} (6,6), (9, 9), G efiexive]
(3, 8), (6, 12), {3, 2 [Transitive].
:-"-:2 y.i
Area of the great cfa at can be inscribed in the ellipse —4+=—=1i5
(1) 2ab (2} ab
a
3i.fab 4y —
(3) ¢ (4) -
{1}
nale ABCD = {2acost) t
j = ZabsinZ6 (-acosth, bRk
of greatest rectangle is equal to B | . Afacosd, bsind)
when sin2d = 1, K\ / X
{-acoskt, -hsinﬂ}f‘"‘-——.__ CHacosd, -bsink)

The differential equation representing the family of curves y* = 2-‘:(:-: + JE ) . where c

= {), is a parametfer, is of order and degree as follows:
{1} order 1, dagres 2 {2} order 1, degree 1



{3) order 1, degree 3 {4} order 2, degres 2
{3)

¥ = 2e(x + Ve) i)

2yy =2c 1 oryy = ¢ ...(i)

=y = 2yy" (x +.fyy’ ) [on putting value of ¢ from (i} in (i)}
On simplifying, we get

ly - 2xy'Y’ = dyy* ()

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

) 1 .1 2 , & 1 2
lim; —5e¢” —+—-8ac” —+....+—56c" 1iequals
el n°- n n 1
1 1
(1) Esem (2) —msem O
{3) tan1 {4) %tam
(4)
[ 1 1 2 4 3
limi — sec® —+ —sec” —+ —sac” —+ o= sa{: 1 :@
na ) ) n°F nf n°f ot
r r 1r . r
lim —Esec —z“'llm— —s8c
TL--31 ﬂ n | FIRE g n n

= Given limit is equal to valuie of intagral

t

{q%

ar 1[2133{:: dx~1jaaﬂ tdt tx? = 1)
1['f;aﬂt] —1tan1
2 2

ABC is a triangie. ForcasgP, acting along IA, IB and IC respectively are in
equilibrium, where Lj tre of AABC. ThenP:Q: Ris

(1) sinA:sinB:

LA B G
2) sin— : gin—: sin—
(2) 2 s 2 s Z2

{#) cosA:@ cosB:cosC

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

(1) 22.0 (2) 20.5
ﬁ; 25.5 (4) 24.0

Mode + 2Mean = 3 Median
= Mode=3x22-2x21=266 - 42= 24



g, Let P be the point {1, G) and Q a point on the locus ¥y = 8x. The locus of mid point of

PQ is

My -dx+2=0 ()Y +4x+2=0

(Nx°+dy+2=0 () x°~dy+2=0
9. {1}

P=(1,0)

Q = (h, k) such that k* = Bh
Let (a, §} be the midpoint of PQ
LS §=k+n

2’ 2
2a-1=h 28 = k.
(2pY¥ =8{2¢-11= " =dn -2

=y ~dx+2=0.
10. If C is the mid point of AB and P is any paoint outside AB, then OO

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

(3) BA+PB+2PC=0 (4) PA+PB+PC =0
. M @«r

PA+AC+CP=0

PB+BC+CP=0

Adding, we get

PALPB+ACI1BC +20P =0
Since AC = -BC
& CP=-PC

11. If the coefficients of rth, (r+
y)" are in A.P., then m an
() m’ —mi{dr—- 1} + 47
(3) m® —mi{dr+ 1) +
11. (3)
Given "C_, "C in AP,

2 mCI = mE!’ + MEH

+ 2ith terms in the binomizal expansion of {1 +
& aequation

(2)m? —m{dr+l}+ 4 + 2 =0

()m’ —midr-1}+4rf+2=0

i mdr+ N +4r-2=0.
n a triangle PAR, £ZR =%. If tan(gj and tan{%] are the roots of

ax’ +bx +c=0,a=0then

(Ja=b+c (2) c=a+h
(33b=c (d)b=a+c
12. (2

tan[;], tan[gj aretherootsofax’ +bx+c=0

tan[E] + tan[E] = _E
2 2 a



2 —
F Gl 2 2
1~ — [t —
tan[EJ an[EJ
b
— 2 .1 H_EEEH_E::}—-hEE—IG
4_C a a a
a
c=a+h

Xt+tay+z=qg-1,
X+ty+togz=q-1

has no solution, if « is &
(1) -2 (2) either —
(3) not -2 (4) 1 0

13. The system of equations O
aX+yF+EZ=o-1, 0

13. (1)

aX+y+Er=q-1

X+oy+z=o-1

X+y+zo=o -1
e 1 1

A=1 a 1

1 1 o
= afo® = 13- e - 13+ 1{1

14, ‘or which the sum of the squares of the roots of the equation
— 1 = () assume the least valie is
(2) 0
(4) 2

ga-2x-a-1=0
pnt+tpf=a-2
apf==(at+1)
a + P = (a + BY - 20p

=g’~2a+6=(a-1Y+5
=a=1.

15. If ropts of the equation x* - bx + ¢ = { be two consectutive integers, then b’ - 4¢

equals
(1)-2 (2) 3



15.

16.

16.

17.

17.

18.

14

19.

3 2 i)
{4)

Let a, a +1 be roots

gtat+t1=h

a{e ¥ 1) =c

bt —de=2u+ 1V -dale +1)=1.

If the lattars of word SACHIN are arranged in all possibie ways and these words are
written out as in dictionary, then the word SACHIN appears at serigl number

(1) 601 (2) 600
ﬁ; 603 (4) 602

No. of words starting with H — 5!
MNo. of words starting with | — 5t

No. of words starting with N - 5! 4
SACHIN -1
601. c)

4
The value of 'Cy + ﬁ =G, I8 @

r=1
(1) °°C, 2)

i

Alphabetical order is

A,C HILNS

No. of words starting with A - 51 O
No. of words starting with C - 5! < '

{3)*°C,
{4)

&
sﬂGd + ZEE--L’ C’a

rut

— ED‘E4 "'[55‘:'3 +5¢CE +5 5103 -E-EDE:,_]
2[5n04 +Enﬂa}+51ﬂa \ +HCE +55Ea

— [5’5‘4 + ', ) ‘\@3 L+ 0L+ 50,

= B0+ ¥C, =
10 . .
dl= 9 11 then which one of the following holds for alin = 1, by

If A =

cip® of mathematical indi:nction

nA - (n-1)I (2) A =2""A—{n-1Y4
“ZnA+(n-1) (4) A" = 2"A + (n - 1)
{1

y the principle of mathematical induction {1} s trus.

T 11
If the coefficient of X’ in [ax* +(blﬂ equals the coefficient of x” in[a:»:2 —[bl)] ,
X X

then a and b zatisfy the relation
1)a-b=1 {2)a+b=1

{3) E= 1 (4) ab = 1
{4)



20).

20.

21.

21.

T.. 1 in the expansion I.Ef +l:| =11¢, (ﬂf )”"r{lJ

bx
- ‘!1Er (E}‘H -r [b}-f {1122—2?—7'
—=22-3r=7 =r=5
.. coefficient of x" = "'Cy(a)® (b)*

. . . 1 “ s 1Y
Again T,. 4 in the expansion  ax - ="', -
1 P [ bf:| (ax) [ bf}

- i1Cr Ei'! -r {_1]r % {b]-r' [R.}-Er [x}i1 -r
Now 11 —-3r=-¥ = 3r=
.. coefficient of x™ = 'Cs a° x 1 x {b)*®
= "C.(a) (b} ="'C.a" x(b)"

= ab=1.

Let f:{-1, 1) = B, be a function defined by f(x) =tan™

and onto whan B is the interval
{ T

10, =

( ]k 2]

(3)| - Z, E]

(4)
Given f(x) = tan” [

2%
1-

] for xe{-1, 1
X
clearly range of f{x) = [ > 3

= co-domain of function 5

If z, and z; ara tw ~Z
argz, — argz, is @
L8
1 =
) 3

L

(3) 0

rgz, —arg z, = 0.

W= 31 and |w| = 1, then z lies on
Z——l
3
(1) an ellipse

{3) a straight line
(3)

18 = r=§

\

complax numbers such that |z, + Z;f =

S
{z;ub t)

|z4] + |Za| then
(2) - =

T
-~

= [y} + 12:] = z; and z; are collinezr and are to the same sice of origin;

{2) a circle
{4) a parabola.



23.

23.

24,

As given w =

=1 = distance of z from crigin and peint

Z— —i Z——I
3 i 3 |

[E, %} iz 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+bz]x {1+0%)x

fa®+b*+c"=-2and fix}= [[1+a8%)x 1+b®x {1+c*)x| thenf(x)isa

polynomizl of degree

(1) 1
{3)3
(4)

f{x)=

fix} =

(1) it
(2)

1 {(1+b*)x (1+6%)x

1 1+b*x ['!+-::I]x ai+h2+c2§
1{1+h2}x 1+ x

0
0

1

x-11:
[1+b2}x 1+ ¢°
fix} = (x~1)°
Hence degree =

The normal to th
such that

P

Clearly

(1+az)x (1+l'f]x 14 ¢%x
S
(4) 2

1+(32+b2+c2+2}x (1+bz}x {1+:::2)x

4
1+(a®+b*+c"+ 2)x  1+b*x  {1+6%)x prpl@ Cr+ Qo+ Cy

1+(32+b2+c2+2}x (1+bz}x 1+ x

x -1 0

1-x 1> Ry-R, Ro>R~Ry

x = a{cast + 8 sink), vy = a{ sinb - 6 cosd} at any point 'Y’ is

rn@h the origin
le % + 0 with the x-axis

sas through (a g, —EJ

is at a constant distance from the origin

? =tan 8 = slope of normal = - cot B
X

Equation of normal at ‘& is

¥ - a{sin 0 - 0 cos 8) = - cot §{x - a(cos B + O sin O)
—ysinf-asinP+adcosdsind=-xcosf+acos’d+a0sindcosd
—XCcOE#+yRiNnb=2a

Ciearly this is an equation of straight line which is at 2 constant distance ‘a’ from
origin.



25. A funchion is matched below against an interval where il s supposed 1o be
increasing. Which of the following pairs is incormectly matched?

Interval Function
{1) {-x, ) X~ 3+ 3x + 3
(2) {2, =} 28 -3 - 12x + 6
{3)[—% ﬂ 3 - 2x + 1
(4) {- =, -d] X+ 6x’ + 6

25. {3)

Clearly finction f{x) = 3»® — 2x + 1 is increasing when
fixi=bx-~-220 = xe[1/3, =)
Hence (3} is incomect.

26. Letoand p be the distinct roots of ax® + bx + ¢ = 0, then  lim

X.-kil

equal to
() la-p) 2)0 6 .
{3]*%{4::—[?-}2 @ e py
2. (1)
o —a){x- )}
Given limit = fim |~ *°88 (X =a){x~p K z
Koad {x—“ﬂ} (x'—ﬂ.}

diffsrentiable x = 1 and En‘;%f{1 +h) =5, then f{1}equals

(2) 4
(4) 6

; As function is differentiable so it is continuous as it is given

fi1sh
that fim 01 e and hence #{1) = 0

h.:f

f{1+ h}
Hence (1) mlam

Hance (3) is the commect answer.

28. iet The differentigsbleforalix. If fil)=-2 and f(x)=2for x = [1, §], then
(1) fiG)=8a (2) fiG) <8
(3) fi6}< 5 (4) i) = 5



28.

29.

30.

31.

{1)

Asf(1}=-2 &f{x}z22 ¥ x e [1, §]
Applying Lagrange’s mean valug theorem
= f{6)= 10 + f{1}

= fE)=10-2

— f(G) = 8.

If f is a real-valued differentiable function satisfying [fx) - f{v)| < (x -y}, x. v = {fa
fi0} = 0, then f{1) equals

(1) -1 (2) O

(3) 2 (£) 1

{Z)

fix} = ﬂmf(x""hr}l“f{x} 0

f[x+h]—~f{x]|

(h)"

h

<&’
=P <0 =F(x)=0 = f(x)= constant c)

AsfiD}=0 =f(1)=0.

= fim

[F{x) = lim

h-.af

| hexd

If x is so small that x* and higher powers of lected, then
1

|
{14[~;~v:]:”2 —(1+Ex]
(1 x)" may be ap‘&
—X
K 3 ;
N1-=x 2) Ix+—x
(1) 3 (2) 5

x 3
4) 2 _ 2y
{]2 Ex

2 b°, z=3¢" where a, b, ¢ are in AP. and [a| < 1, jbl<1, fc|< 1,

a0 n=0

(2) AP.

(3) Arithmetic —~ Geometric Progression {£4) H.P.
(4)

e 1 1
X = a =— a=1—-—

§ 1-a X

= 1
Y = Z 3 = J— b= 1~ —



Z2b=a+c
2[1—1):1—1+1—1
¥ X ¥
2 1.1
Yy X Z
= X, ¥, Zarg in H.P.
32 In a triangle ABC, let 2 =%. If ris the inradius and R is the circumradj the
triangle ABC, then 2 {r + R) equals
iNMb+c [(2Ya+ b
(a+b+c (&)c+a
32. (2)
z
re2R=c 280 _(ar0) vofatd) 4o = 8 + ).
(a+b+c) (a+b+g)
33.  Ifcos" x—cos” % = o, then 4x — dxy cos to

(1) 2 sin 2c (2)
(3) 4 sin® « sin® o
33. (3}

cos'x-c0s'p = a

.
cos”’ g + J{'! ~ xz}[1 -

= 4 cost + XY — 4XY COSa
®sc: = 4 since.

e ABC, the altitudes from the vertices A, B, C on opposite sides are in
an sin A, sin B, sin C are in

(2) A.P.

ithmetic — Geometric Progression {4) H.P.

% 1 1 1

A= Epta = Epzh = Epab

P4 P2, Py @8 in H.P.

2&: 21‘1- 2& are |ﬂ H‘F

a b ¢
:}l,l,lareEnH.F'
abc
= a, b, care in AP.

= sinA, sinB, sinC are in A.P.




39.

35.

36.

36.

3.

7.

1 t a i
If 1, = [2%dx, 1, = [2dx, s = [2dx and I, = [2*" dx then
o u] T i

(1=, (2) 1 = 1,
(A=l (4) 3> 1y
{Z)

1 i i
|, = a® |I|= «* I[: & ’|= e
; _jchx , £de s J;de s !de
wOwx<1, xX¥=x
i b
24 d 2%a
:}J; x}! X

:} I1 } IE. Q
The area enclosed hetween the curve y = 10g. {x + &) and the coogfinat is
(1)1 (2) 2
(3) 3 (4) 4
{1) D &
Required area (QAB) = j' in(x + e )dx
O

= | . =1,

[x n(x+&) J'K+Exdxl

The parzbolas v* = 4x and x° = 4y dig
4, ¥y = 4 and the ccordinate axas
paris numberad from top to bolt
(1)1:2:1

(z2:1:2

(4)

¥ = 4x and x° = 4y are

quare region bounded by the lines x =
3 dre respectively the areas of these
DSy I3y IS

(2)1:2:3

Q (4)1:1:1
aboiit line y = x

=dxand y = X is ;[Eﬁix}dxmg
a

£

= area hounded

(2) x ang[{]w

(4) log [5] =cy
y



dy % O

dx cix
xdv

= Y+ — =vlipqgv+1
dx [ug +]

xdv
—=vlogv
dx

dv dx
= =
viogy X
putlogv =z

L:iu =z
v

dz dx
— — =
z x
inz=lnx+Inc <: I

Z =X
g v = cx

iog [ij =X,
X

<&
A%, The line paraliel to the x-axis and passing th h%rsscﬁnn of the lines ax +
2by + 3b = 0 and bx — Zay - 3a = 0, where (a, 5
t
4

1) below the x—axis at a distance of 3 frogl i
[ 2

(2) below the x—axis at a distance

{3) above the x-axis at a dis from it
{4) above the x-axis at a im % from it
3. (1)

ax+2hy+ 3b+
=@+ bA)x + (2
a+bi=10 L=

h-‘% (bx - 2ay -- 3a) =

3a)=0
+3b-3ra=0

= ax +

26 3b —ax + Efyﬁzzzu
25" 3a*
. ]+3b+ - =}
[2h2+za‘f}”(3b*+3aij
b b
m-3{ﬂﬂ+hz]m_h3
y= 2p* +a) 2

Y= _% s0 it is 3/2 inits below x-axis.



40,

40.

41.

41.

A sphericai iron bali 10 cm in radius is coated with a layer of ice of unitorm 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 decraases, is

1 1
1) — cm/mi 2) — b
(1) EERE min [2) . crafmin

(3) icmﬁmin (4) %cmfmin

{Z)
dv
dt

I
T at 20

9.0 herer=15
di 47{15) 0

=50

= _1
16n

4
I ][ (?ﬁ;;;ﬁ },E dx is equal to Q@
L ](In:]?]x+1 e {®
1+f +e %{Ingx] o
4
{J.}{Ingx~1} N
(1+ (logx)’ )

2+c

42. ietT: R - R be a differentiable function having f (2} = 6, T {2) =(41E-] Then

ey 3
Elﬂg —Edt equals
(1) 24 (2) 36
(3) 12 i4) 18



42.

43.

43.

45.

{4

T[]
lirn idt
PR A 2

Appiytng i. Mospital ritle
Iim[éf[x} f’{:-:]] = 4f(2¥ #(2)

d-sd
1
=4 x6'x — =18,
® :-:4&

Let f (x) be 2 non-negative continuous function such that ihe area bhounde th

curve ¥y = f (x), x-axis and the ordinales x = — and x =
is[ﬁsinﬁ+gcﬂsﬁ+d§ﬁ). Then f(g] is O
[1][ o2 - 1] {2]E+J§+1 0
@)(1-5 - V2] @ (1- 22 ¢

4
e &
Given that J' f{x)dx=fsinf+- cns[ﬂ +4f2 ﬁi

ard

Differentiating w. r. t|3
f(p) = P cosf + sinp - — slﬂ[?. + 2

f[E]=[1~EJsinE+J§=1+

tangent to the hy
(1) an ellipse
(3) a parabga
¥

A .
hypetboia Py =1is

{2) a circle
{£) a hyperboia

nthat y = ax + § is the tangent of hyperbola
=g and a'm -b*=p

. 32[1-2 - h2 - i'jﬁ

Locus is a°x” ~ y*= b® which is hyperbola.

x+1 y-1 z-2

> and the plane 2x —y+ Az +4 =

If the angle 6 between the line

Oissuchthatsind = % the vahie of L is

2 -
[115 (2) —



45.

4.

46.

47.

47.

3 —4
{EJE (4) 3
{1}

Angie between line and normal to plane is

ces [E _EI] = w where 6 is angle between line & plane

2 Axof5 + 4
2 1

= §inf = =_

3J5+% 3
= A =E.

3

The angie between the lines 2x =3y = —-zand Bx = —y = — 4z i§
(1)0° (2) 90°
{3) 45" (4) 30" 0
{2}
Angie between the lines 2x =3y =-z & Bx=-y=-47 is 9 *

Since as8. + bbb + oioe = 0.

If the plane Zax - 3ay + 4az + 6 = 0 passes throufh thedmidpoint of the line joining
the centres of the sphares

x* +y +7° + 6x - By - 2z = 13 and

X! +y +22_10x+dy—2z=8, thenae
(1) -1 )
(3) -2 2

{3}

Plana
2ax - 3ay + daz + 6 = O pas
X +y + 72 & X By - 2
centre of spheres are (-
Mid point of centre is
Satisfying this in ufion of plane, we get
Za-3a+4a+6

the mid point of the centre of sphares
+y +7° = 10x + 4y — 27 = B8 respectively
=2, 1)

bih'u’ﬂﬂﬂ the line F=2?—ET+3E+M?—}+4E} and the plane
is

10
9y —
935

10
)

2)
istance between the line

F=2L2}+3§+l(i~f+4ﬁ]and the plane F-{?+5]+E] =9 I8
equaticn of plane is x+ 5y +z2=5

- Distance of line from this plane
= perpendicular distance of peint (2, -2, 3) from the plane

2-10+3-5| 10

T | 3B




49.

49.

a0.

50.

For any vectord , the value of (Axi¥ +(dx ¥ +(&xkY is equal to

(1)3&° (2) &
(3)25° (4) 44°
{3)

Let d=xi+yj+zk

Hxi=zj-yk

— [Eﬁ]zzyﬂq}f

simitarty (i—ix ]}2 =% 4 Z°

and (ﬁxﬁ)z = X + ¥y = (éxi")E = ¥ 4 Z*

w M
similarly (a:-c j} =X + Z°

and (ﬁ:-: E)E = %% 4 y*

— {Ex?)z +(§x'i}2+(ﬁxﬁ}i =E(f Y +z"‘] =28°.

If non-zern numbears a, b, ¢ are in H.P., then the

passes through a fixed point. That point is

(1){1.2)

y
(3){(1,-2) &) E]
(3)

a3, b, carein H.P.

3)
artex of triangle is (1, 1) and midpoint of sidas
through this vertex is {-1, 2} and {3, 2)

— vartax B and C come out to ba

(-3, 3) and {5, J)

1-3+5 1+3+3

- centroid is
3

= {1, 713

90

n x y 1
R AL |
i a+h+-:: { always

. £), then the centroid of the triangie is
-1 7

2 —
(3 2]

?I

17
@ (53]

A{1, 1)

1.2}
L3, 2}




B2,

23.

53.

54.

23,

If the circies x> +y" + 2ax +cy +a =0 and x* + ¥ — 3ax + dy - 1 = ) intersect in two
distinct points P and Q) then the line 5x + by — a = ( passes through P and G 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+axz(

S,=x' +y ~3ax+dy-1=0

Ecuation of radical axis of 34 and S,

Si=-5.=0

= hax+{c~dly+a+i1=0

Given that 5x + by - a = (} passes through P and {J

a c-d ag+1
= — = =
i h —a
= a+1{=-a :

g2+a+1=0
Mo real valie of a.

A circle touches the x-axis and also touches the circle wi & (0, 3} and radius
2. The locus of the centre of the circie is
(1) an ellipse {2) 3 cigile

{3) a hyperbola [4) a pAgabo!

{4)

Equsation of circle with centre {(, 3) and radi |

x* + (y - 3) = 4.

Let locus of the variable circle is {a, p

-+ It touches x-axis.

~ It equation {x - 0¥ + {y - f)¥* =

{ircles touch externally <

foJot+(B-3) =2+
a’+(B-3F=p"v4+4
a® = 10{j - 1/2)
~ Locusis»xE = 1

A2 which is parabola.

ionwf the locus of its centre is
—~4by + (a8 + b ~p9)=0 {(2)2ax+2by-{a’-b*+p'i=D
ax-3by+{a®~b*~pfi=0 (4)2ax+2by-{a*+p'+pH=0

Let equation of circte is 3 + y* - 2ax - 2y +p* =0
It pass through (a, b} = a*+ b -2ea-2fb +p =0
Locus - 2ax + 2by - (a° + b+ p’) = 0.

An eflipse has OB as semi minor axis, F and F' its focii and the angle FBF' is a right
angle. Then the eccentricity of the eflipse is

mé

1
(2) 5



1 1
(3) r) (4) N
55. (1)

-+ Z/FBF' = 90° B{O, b}

a a
[Jaiez + bi) + [Jazaz + bﬂ] = (2ae)’ m
—. 2{a® &’ + b®) = 4a%°
—, EE = bfg? ) F{-ae, 0} o Fiae, O)
Also e’ = 1- b¥fa" = 1 - &°

= 2&° =1, ~ae=i

5

56. Let 2, b and c be distinct non-negative numbers. If the vectors ai + af k™ and

cf + :::i +bk ligin a plane, then c is
(1) the Geomeatric Mean ofaand b {2) the Arithmetic MeXg of giand b
(3) equal to zero {4) the Harmonic Mean and b
56. {1}
Vector al + a} +ck, i1+k and ci+ c} + bk are coplan
a a ¢
1 0 1=0 = e?=3ab
c ¢ b

-~ a, b, ec areinic. P K
57. If 4, b, & are non-coplanar vectors E eal number then
[A[5+E]125 1&]:[5 b+&b

(1) exactly one vaklie of A (2) no value of A

{3) exactly three values {&4) exactly two values of L
57. {2}

{2} oniy x
{4) neither x nor y



29.

&G0.

60.

61.

61.

j k
1 A-x (21 +x-x-3)- [{+x-xy-y+xy}+ kO —y)
X 14xX-y

r
a

X
x

0o
(i

oM

4.{bxt)=1
which does not depend on x and y.

"'-—-"

Three houses are available in a logality. Three persons apply for the houses. Each
applies for one house without consilting others. The probability that ali the three
(2)

apply for the same house is
2
1= 2
(1) 5 (2)
For a particular house being selected 0
Prabability = % &

8
Prob{ail the persons apply for the same holse) = [%

(3)— (4)
A random variable X has Poisson distribu% 2. Then F{X = 1.5) equals
)

WD~ D e

O]

L2
(1=
a8
@1~ 9 3
e e
(3)

Pix=ki= &*

Pix=2)=1~
-1-3 —-g™t 1|

—— 1 1 - 1
d B be two events such thatP{A UB) o P{A~B) 1 andP{A) e
A stands for complement of event A. Then events A and B are
{1) equaily likely and mituaily exclusive
2) equially likely but not independent
{3) independent but not equally likely
{£) mutually exciusive and independent

(3)

— 1 1 _
P(Auﬁ]zg, P(A ~B)= - and P(A}
= P(A U B)=5/6 P(A}=3/4
Aiso P{A L B} = P(A} + P(B} — P(A ~ B}

= P(B} = 5/6 — 3/4 + 1/4 = 1/3
P{A) P{B) = 3/4 - 1/3= 1/4 =P{A~ B)

i

1
4



Hence A and B are independeni bui nol equaily likely.

62, A lizard, at an initial distance of 21 cm behind an insect, moves from rest with an
acceleration of 2 em/s? and pursues the insect which is crawling uniformly along a
straight line at a spesd of 20 cmfs. Then the lizard wilt catch the insect after

(1) 20 s (2) 15

(3) 21 s (4) 24 5
62. {3}

%2ﬁ=21+2m

= t=21.

B83. Two points A and B move from rest along a siraight line with constant ggg o §
and f respectively. If A takes m sec. more than B and describes ‘n’ uni nB
in acquiring the same spead then
(1) {f - FIm® = f'n (2) {f + Fym® = ff'n O
[3) %(f-:—f’}m:I“a“’n2 {&) .|[1‘”—1’}n=1ff’ﬂ'tE

§3. (4 ¢

v = 2fid + n) = 2fd
v =Pty = (m + 1)

aliminate d and m we gat 2 0

1
f-fin= —f'm°.
i - 1} 5

] moment H lies in the plane of A and
f A and B after combining is displaced

6. A and B are two like paralilef forcas.
B and is contained with them. Th
through a distance

2H H
1) A-B (2) A+B
H H
) 2{a+B) “ 2 s
64. (2}
(A+B}=d=H

83, t R of two forces acting on a particle is at right angles to one of them and

itude is one third of the other foroe. The ratio of larger force to smailer cne is

(2) 3:42
{4) 3:22
MF
F = 3F sin § 3F
> F=242F
F:F::3:242.




Gb.

&7.

&7.

B3,

68.

g9,

The sum of the series 1+ L + i + L +.ounoew.. @dinf. is
£.21 186.4! H4 .86l

|- e+
1) — 2] ——
{1) % (2) %

e—1 a+1
K, ) J— A4 =
(3) 2le (4) 2de
{4)
" +a™" x x' Xt

=1+ —3+—+ + oeeens

2 21 41 &l
putting x = 1/2 we get
e +1

The valie of dx. a2 >0, is
- 1+8a°

(1) ax @) - @ *
(3 X (4) 2 mc’

a
{2}
Y ) I
jms X dxzj'cnszx dx =2
T 1+@" ! 2

The plane x + 2y - z = 4 cuts th +y + 7 ~x+z-2=0in a circle of

radius
(1) 3 (2) 1
(3) 2 (4) V2
(2) _
Perpendicular dist o [% 0, — %J fromx+2y-2=4
1 1
lil_g
272 ‘

pair of kines ax’ + 2(a + bixy + by’ = 0 lie along diameters of a circle and divide
the*tircle into four secters such that the area of one of the sectors is thrice the area
T another sector then

(1) 3a° - 10ab + 3b* = (2) 3a°-~2ab +3b*= 0

(3) 3a° + 10ab + 3b* =0 (4) 3a® + 2ab + 3b* =

{4)

|2J[a + b}i —ab ‘

| a+h

=1

— {a + b = 4(a” + b* + ab}
— 3a’ + 3b" + 2ab = 0.



70.  Let x4, X, ...X, be n observations such that > x/ =400 and) x, =80. Then a
possible value of i among the fellowing is

{1) 15 {2) 18

{(3) 9 (4) 12
T0. {2}

2
PR > 2%
n n

= nz 16.

71. A particle is proiected from a point O with velocity » at an angle of 60° he

horizontal. When it is moving in a direction at right angies to its directio

velocity then is given by O
u u
(1) 3 (2) 5 0

2U
) ==
{(3) 3
Ti. {4)
4 cos 80° = v cos 30°
V= i
3
72.  If both the roots of the quadratic eNat ~2kx +X° + k- 5= Q are less than 5,
then k lies in the interval
(1) {5, 6] {2) {8, w0}
(3) {~ao, 4} {4) {4, 5]
T2. {3}
~h
o <5 @
fio) =0
= kel ¢
T3. If a s ¥n,... 8re in G.P., then the determinant
!ﬂg an-ﬂ Iﬂgam-ri
loga_, loga . |is equalto
Iﬂg Em-'." Ingan-lﬂ
{2) 0
{(4) 2
{Z)
Ei = GE- C‘E = Gﬂ-
two rows becomes identical
Answer: [).

74.  Acreal valued function f(x) satisfies the functional equation fix - y) = fix} f{y) - f{a - x}
f{a + y} where & is a given constant and f{0) = 1, f{2a - x) is equal to
{1) ~f(x) (2) fix}
{(3) fla) + fla ~x) (£) f{-x}



74,

7.

T5.

{1
fia — {x — a)) = f{a) f{x — a) - f{0) f{x)
=f(x} [~ x=0, y=0, f(0)=*(0)-F*(a) = f*(a)=0 = f(a)=0].

If the eqisation
ax"+a X 4...+a8x=0,a =0, nz2 has a positive roct x = g, then the

equation na x™ +{n~1}a_ x"* +.....+a&, =0 has & positive root, which is

(1) greater than o {2) smaller than ¢
{3) greater than or equal to o (4) equal to o
{2)

f03=0, {u)=0

= (k) = 0 for some ke{l, o). O
<

{4
or
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