SOLUTION TO AIEEE-2005

MATHEMATICS
If A2 - A + | = 0, then the inverse of A is
{1y A+ {2V A
{35 A~ 1 (431~ A
{4}
Given A° ~A+1=0
ATAT w ATTA + AT b= ATL0 (Multiplying A”' on both sides)

= A-I+A z00rA = - 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, -1+ 20, -1 - 20" 2y -1,-1,-1
(33-1,1-20,1-20° {4)-1,1+ 20,1+ 20

{3 -
{x“ ‘!}3-{'5:{]:} E:X'- 1}={_2} {1}1.'3

—= X =1 =-20r -2mor -2a°
orn=-torl—2mort -2,

Let R ={{3, 3}, (6, 6}, {8, 9}, {12, 12), {6, 1 12}, (3, 6} be a relation on
theset A={3 6 8 12l be arelationont at ., 8,9, 12}, The relation is

{1} reflexiva and transitive only reflexive only
{3} an equivatence relation reflexive and symmetric only
{13
Reflaxive and transitive only.
aqg. {3, 3}, (6,6}, (9,9), G eftexiva]
{3, 8), (6, 12), {3, j2 fTransitive].
x2 yE
Area of the great ria at can be inscribed in the ellipse — +b—2:‘i is
a
{13 2ab {24 ab
a
3jab 4y —
(33 . {4} >
{1}
Are nale ABCD = (2acosi) i
} = absinEﬂ [-acasth, bsinft)
of greatest rectangle is equal to B~ | T Afacos, bsind)
when sin2d = 1. \ / X
{-acostt, -bsinﬂ:ﬂf‘“‘*——_h__ THacosd, -bsinth)

The differential equation representing the family of curves y° = Zc(x + JE ) . where ¢

=0, is a paramedter, 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

¥ = 2¢(x + g) ()]

2yy =2c1 oryy = ¢ ...{i})

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

(y ~ 2xy'Y’ = 4yy™ -.(1it)

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

i1 .12 L4 1
lim; —-8eC” —+ —86C” —+....+—s88c 1iequals
n° n n n

ELEN b n
1
(1) Esem (2) msem o
(3) tan1 ) %tam
(4)
[1 1 2 .4 3 @
fim] —sec’ —+—sec —+—sac —+ = sac 1|
na n® nt n nt
!|mLsec. i“‘llml Lsa r_
TL- kAt nz nz [FIEE n n 2
= Given imi is equal to value of mtegra!
or —szsacx dx = jsec ot 12 =)
i[iarlt} mltam.
2 2
ABC is a triangle. Force P, acting along A, IB and i respectively are in
equilibrium, where Lj tre of AABC. Then P:Q: Ris
) . LA B C
1) sinA:sinB: 2) sin—: sin—: sin—
(1) {2) > > 2

{4) cosA: cosB:cosC

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

(1) 22.0 (2) 20.5
ﬁ; 25.5 (4) 24.0

Mode + ZMean = 3 Madian
=Mode=3x 22 -2 « 2= 6§ — 42= 24,



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

Fais

() y~4x+2=0 ()Y +4x+2=0

(x> +4y+2=0 () ~4y+2=0
9. {1}

P=(1,0)

Q = {h, k) such that k* = 8h
L.et (u, f} be the midpoint of PQ
LI §:x+n

2! 2
2a-1=h 2= k.
(28¥ =8 (2a-1}= " =4u-2

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

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

(3) FA+PB+2PC=0p (4) PA+PB+PC =0
.M @0

PA+AC+CP=0

FB+BC+CP=0

Adding, wa get
PFA+PB+AC+BC+2CP =0
Since AC = -BG

& CP=-PC

11. If the coefficients of rth, (r+ + Zith terms in the binomizl expansion of {1 +
y)" are in AP, thenm an & equation
(1) m? = m{dr- 1} + 47 (2)m? -mi{dre1l+ 4F + 2 =0
(3)m? —midr+ 1)+ (A)m? -m{dr-13+47+2=0

11. {3}
Given "C_,, "C ) in A.P.
270, ="C g+ "0

i mdr+ N)+4r-2=10.
n a triangle POR, #R =%. If tan(%} and tan(%) are the roots of

a’ +bx+c=0,a=0then

{1Ja=b+c {2 c=a+h
{(3b=c {4)b=a+c
12 {2)

tan[gj. tan[%] aretherootsof ax’ +bx+ec=0



13.

13.

14.

14,

15.

2 —

1~tan[E]tan[EJ 2 2
2

b
= _ 2 -1 u.EﬂE....E:}—-bﬂa—-c

4 C a a a

d
c=g+h

xt+toy+zr=a-1,
X+y+taZ=q-1

has no solution, if o is @ ¢
(1) -2 (2) either —
(3) not -2 (4) 1 0

The system of equations O
ax+y+Z= -1, 0

(1)

ax+y+z=aq-1
xtoy+z=a-1
X+y+zZo=o-1 K

o 1 1
A=1 a 1
1 1 o

= o = 1) = e - 1} + 101
=ae-1jle+1j-1 -
= (-1 +a-1-1
= (- e +a-2
o’ + 2 - w - 2]
{or - 1) [ + 2)
{e-1)=0,

4
or which the sum of the squares of the roots of the equation

=1 = ) assume the ieast value is
(2)0
(4) 2

ga=-2x-a-1=0
:1+[5=$—2
ap=—(a+1)

a® + f* = (o + BY - 2up

=g’-2a+6=(a-17+5
=a=1.

If roots of the equation x* — bx + ¢ = {) be two consectitive integers, then b® - 4¢

eqiials
(1)-2 (2) 3



13) 2 idj 1
15.  {4)

Let o, ¢+ 1 be ropts

atot+t1=h

o+ iy=c

s bP—de= 20+ 1F - dofe + 1) = 1.

16. 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) 801 (2] 600
(3) 603 (4) 602
16. (1)

No. of words starting with H = 5!
Mo. of words starting with | - 5!

No. of words starting with N — 5! ¢
SACHIN -1
601. c,

a
17.  Thevalua of ¥'Cy+ 3 =°C, is
[
(1) %°C, 2)
{3) %¢, 04
17 (4)
]
5-‘I:|Glq + ZEB--r Ga

ret
— smﬁ4 _I_[ssca _i_s-tcs +53 5103 +SDE3:I
50 B 51 54 55
2{ C,+ Ca)+ Gy L

— [5164 i SIC:!) 53 X I 54C3 1 SSGS
= B0+ H0, =

*
18. A= | =[u ﬂ , then which one of the following holds foralin = 1, by

Alphabetical order is

A CHILNS

No. of words starting with A - 5! o
Mo. of words starting with C — 5! < ’

ci of mathematicatl indunction

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

y the principle of mathematical induction {1} is true.

T1 11
19.  Ifthe coefficient of X" in {axz + (blﬂ equals the coefficient of x” in{af _[l]] )
X

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

{312'1 {4)ab =1
19. (4



- 3! r

T..1 in the expansion I_a:-t2 +l:| =11 (a:n:2 )H"r {lJ
hx

- H'Dr {a}ﬁ -r {b}l’ {x)22—2r—r
=22-3r=7 =r=5
- coefficient of x* = "'Cyfa)® (bY° ......(1}

. . . 1 70 el 1Y
ain T,. in the expansion | ax - =""C {ax -
Again .. i the expansion | ax- 1| =€, (ex) (-1

=0 " T (A1) % ()T T (%)
Now 11 =3r=-¥ = 3r=18 = r'ﬁ
- coefficient of x* ”Csa x 1 = {b)®

= "Gy (a) (b} =C,a" x(b)

—ab=1. o

20. Let f: {-1, 1) » B, be a function defined by f(x) =tan™ Ex tha@ﬁ! chne-ong

and onto whan B is the interval

m[u. g] {21 3 tp@
m[~ g]
&

b=

20.  {4)

Given f(x) = tanr” [ 2

= ]fnrxeﬁ 1

x°
clearty range of f{x) = [ % E

=~ co-gdomain of function 5

argzy — argz; is

21. If z, and z, are b@ complax numbers such that |z, + 2} = |24] + |Z:| then
kLo
1 =
{1) 2

2)-=

.
"
(3)0 -2

21.

= {7} + |Z»] = z, and Zy are collinear and are to the same side of origin;
gz —arg z; = Q.

o= 11 and |w| = 1, then z lies on
Z——i
3
(1) an ellipse (2) a circle
{3) a straight line {&) a parahola.

22.  (3)



23.

23.

24,

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

z——i Z——i
3 i |

(ﬂ, %} is same hence z lies on bisector of the kne joining points {0, 0) and (0, 1/3}
Hence z lies on a straight line.
1+a’  (1+b*)x [1+c%)x
Ifa®+b*+c®=-2and fix}= [(1+a8"}x 1+b'x [l1+c’)x| thenf(x)is a
(1+8%)x (1+b*)x 1+’

polynomial of degree
{1) 1 {(2)0
{3) 3 {4)2 < : ’

(4)
1+(a® +b* +¢* + 2)x (1+bz}x {1+6°)x

f{x}:1+(az+bz+cz+2) 1+b* x {1+c )x,Apply@ag1+cz+Cs
1+(az+bz+c2+2)x (1+tf 1" x
1 {1+0%)x (126%)x

=1 1+b%x (1+cz]x - a +b2+c

1 (1+b2)x 1:c%x
0 x-—1 ﬁ
fixi=0 1-x : i 1> Ry ~-Re, Ry Ry—-Ry
i 1 + bﬂ X 1+¢°
fix} = (x - 1]
Hence degree =
The normai to th x = a{cosh + 0 sink), y = a( sinb - 0 cosd} at any point "9 is
such that
(1) &p rofyh the origin

(2) &

le % + 0 with the x-axis

ses through [a g, - aj

is at a constant distance from the origin

Clearly ? =tan @ = slope of normal = - cot B
X

Equation of normal at ‘&’ is

y - afsin @ - 0 cos 8) = - cot §{x — a(cos B + 8 sin 9)
—=ysing-asin“b+adcostsind=-xcosé+acos’d+adsinbcosd

= XCOS3+ysinb=a

Clearly this is an equation of siraight line which is at a constant distance ‘a’ from
origin.



25.

25.

26.

26.

27,

27

28.

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

Intarval Function

{1) (-, w) 3%+ 3%+ 3
{2) {2, =} 25w B - 12x+ 6
{31[—m, ﬂ A 2x 4 1

(4) {- o, -4] X'+ + 6

(3}

Clearly function ) = 3 - 2x + 1 is increasing when
fixi=6x-220 = x=[1/3, =)
Hence (3} is incormact.

Let w and [ be the distinet roots of ax” + bx + ¢ = 0, then lim

kil

equal to
(1) Z-{a-p)y (2)0 @ .
{3%‘%2{&*[5}* {4) 1( BY
(1)
% ~ﬂ){*—ﬂ)}
Given limit = |im1‘“°33{“*“j{“* K f‘
b {x_._u} (K-—ﬂ.}

(x-a)

= Him =%
xa)y @ (x- 4
_oa-p)
7 .
Suppos cii&rantiabla x=1and Li__ng%f(ﬂh] =5, then (1} equals
(2) 4
(4) &

i T -(1)

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

that 1irrg@:5 and hence f{1) =0
f{“l+h)
T

Hence (3} is the cormect answer.

Hence F{1) =lim
h..»0

iet fhe differentisbie foralix. If f{1)=-2and f{x)= 2for x = [1, §], then
(1) fi6)=8 {2) fi6) < 8
(3)fi6}<5 (4)fi6) =5



28. (1}
Asf(l}j=-2 &f(x}=2 ¥ x e [1, 6]
Applying Lagrange’s mean value theorem
w ~1'(c)22
= f{6)= 10 + f{1)
= fig)210-2
= fi6) = 8.

29. If f is a real-vaiued differentiable function satisfying [f() - f{y)| < (x-v¥. %, v < Hfa

fi0} = 0, then f{1) equals
(1) -1 {2)0

o0l

(3) 2 [4) 1
= O

[f(x+h)~f(x)

I7()I=fim

. O
={FfE)=0 =F{x)=0 = f{x)=constant 0

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

30. If x is so small that x* and higher powers of lected, then
{1+x]m—{1+;x g
(1 ]m may be appr
—X
{1]1m5x (2 3x+ x
X 3 2
- 4] 2 Xy
(3) x ”2 g
30.  (3)
(1-x)* 1+ 1@1 e 3 }(1::]2:;
2
3
=f1=x
{(12x) i

"o, y=3'6", z=5"¢c" where a, b, c are in AP. and Ja| <1, jbi<1, [c|< 1,

a0 n0

. {2) A.P.
{3) Arithmetic - Geometric Progression {&) H.P.
31. {4)
e -'I 1
x=)a = a={-—
§ 1-a X
y = Z 3 = J— b= 4~ —



2 1 1
Yy X z
= X, ¥, Zargin H.P.

32 In a triangte ABL, et ~C =%. If ris the inradius and R is the circumradj the

triangte ABC, then 2 {r + R) equals

(M)b+c (2)a+b
(3Jat+b+c (4)c+a
32. {2)
- 2ab m(a+h)2+c{a+b]" ; b 2, e
2r+ 2R c+{a+h+c]_ (’a+h+c) =a+b c°=a" +b).

to

33.  Ifcos” x—cos % = o, then 4x% — 4xy COS «

{1) 2 sin 22 (2)
(3) 4 sin’ a sin® &
3. (3 ,

2+ %'y = 4 costi + Xy — 4xy cOSa
®is = 4 sin’o.

e ABC, the altitudes from the vertices A, B, C on opposite sides are in
en 8in A, sin B, 8in C are in
(2) A.P.
ithmetic — Geometric Progression {&) H.P.
2 1 i 1
= Epta = Epzh = Epab
P4, Pz, P 8re in H.P.
= % 2_;1. % are in M.P.
a b ¢
= 1 1 l are in H.P
abec
= a, b, canein AP
= 8inA, sinB, sinC are in A.P.



1 ] a 2
35. Il =]2%x I, =]2"dx, b= [2°dx and |, = |2 dx then
i} i] ] E|

(1) 12 = 1 (211 = 1y
(A=l () =1y
35 (2)

1 1 1
I1 =§212(£x|lz =J‘2xadx’ !3=12=2dx, |4= jzxﬂdx
a E] [H] ]
vh<x<1, *>x°

= ;[2*’ dx > é’z*’ﬁx

:> I1 } Iz. Q
36.  The area enclosed between the curve y = l0g. {x + &) and the coogfinat is
(131 (2)2
(3)3 (4) 4
36, {1) P

Required area (OAB) = j' in(x + & jix 0
= [xln[x +a]&j 1 xdx] =1.

37.  The parabolas ¥ = 4x and x* = 4y dig
4, v = 4 and the coordinate axes
parts numberad from top to bott

(2)1:2:3

(1)1:2:1
(4)1:1:1

(32:1:2
7. (4
v = 4x and x° = 4y are about line y = x

LS
= area bnunded@ =4xand y = X is f[2ﬁ+ x}dx =§
L]
and =f_ = E

quare region bounded by the lines x =
4 are respeclively the areas of these

.SQ:SQEB

X

(4) log [5] =cy
y

.x}zc:x [E]K!ﬂg[?]zc}’




dy P

dx X
xdv

= ¥+ —=vipgv+1
dx [ng +]

xdv
— = vipgv
dx

v dx

v!ngv_ X
putlpgv =z

1&\: = iz
v

Z= X
lng v =cx

iog [3] = £X. @ L
X
%mecﬁcn of the lines ax +
S

38,  The line parallel to the x-axis and passing th h
2by + 3b = 0 and bx — 2ay - 3a = 0, where (a,%

{1) below the x—axis at a distance of % fr(
it

{2) below the x-axis at a distance

dz  dx
= — =
z X
inz=zhx+lne <: l

{3) above the x—axis at a dis from it

{¢) above the x-axis at a i@ % from it
3. (1)

ax+2by+3b+ Ja)y=0

=@+ bi)x + (2 +3h-3ra=0

a+bi=0 W=

= ax+ b-’%[bxuiayuaawﬂ
2a°  3a°
2by+ 3b-ax + + =
by"+ 3b - ax by’ b
2 x
+2‘%]+3b+3: =)
2b* +2a% ) {30° +38
B B b
+3(Bz+bz] -3
2(p*+a) 2

Y _% 50 it is 3/2 units below x-axis.



40. A sphericai iron bali 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 § cm, then the rate at
which the thickness of ice decreases, is

1 1
1) —cm/mi 2) — i
(1) EEI:G min {2) 18 cra/rain

{3) %cmﬁmin {4) %cmfmin

40. (2
dv
dt

an O
Sl

9. 90  herer=15
di 47{15)
. O
160
2 )
(logx — 1) .
41, J{W} dx is equal to Q
log
gy 1 ‘fb
xe*
1+12+E %{Iogx] N

=50

dt putlogx =t = dx = dt

gt

= —— +C

1+(log 1]2

+
1+ 1

42, it f: R - R be a differentiabie function having f (2} = 6, T {2) =[%J Then

flup :3
fim j —dt equals
(1) 24 (2) 36
(3) 12 (4) 18



42.

43.

43.

45.

(4)

eS| 3
im 4—tdt
waE 2

AppEying i Hospital ride
|:m[4f(x} f’{x}] = 4f(2)° F(2)

wesd

1
=4 %6 x — =18.
xﬁxég 8

Let f (x) be a non-negative continuous function such that tha area bounde th

curve y = f (x), x-axis and the ordinates x = _ and x =
is[[}sinﬂ+zcﬂsﬁ+\§ﬁ). Then f[g] is O
{11[ 42 - 1] (2) E V2 £1 O
@)(1-5 - V2] ) (1AE+ ¢

(4)

Given that j' f{x)dx =fsinf+ = cns[ﬂ+J§;}

Tl

Differentiating w. r. t[s
f(p) = p cosf + sing - — SIﬂﬁ + 2

f[gjm[t—EJsinEa}Jz_z'!*

The lociis of a point P

ng under the condiion that the liney=ax + fis a
2

tangent to the hy " =1 is
(1) an ellipse {2) a circle
{3) a parabga {£) a hyperhola

nthat y= mc + ;3 is the tangent of hyperbola
= ¢ and a‘m’ - b’ =B

gt b= {i2

Locus is a4 — y*= b* which is hyperbola.

x+1 y-1 z-

2 zaﬂdthap!anazx—y+ﬁz+4=

If the angle & between the line

0is such that sin g = % the vakie of X is

] -
i‘l]g (2) —



45.

46.

46.

47.

47.

3 -4
{313 {4) 3
{1}

Angle betweean line and normal to plane is

x Y 2-2+2fi
cos| —-§ |=————— where B is angle between line & plane
[2 ] Ax 5+ 8 P

= 5inf = ﬁ:l

3J5+% 3
= A =E.

3

The angie between the lines 2x =3y =—zandBx=-y= -4z is
(1)0° (2) 90°
{3) 45" (4) 30° O
(2)
Angle between the lines 2x =3y =-z & 6x=-y=-47 i5 9 Py

Since 88. + bbb, + o = 0.

If the plane 2ax — 3ay + 4az + 6 = 0 passes throufh th idpaint of the line joining
the cantres of the spheres

x4y +2° + 6x— By - 2z = 13 and

W ey +2Z_t0x+dy-—2z=8 thenae
(1) -1 )
(3)-2 2

(3}

Piane

2ax - 3ay + daz + 6 = 0 pas the mid point of the centre of spheres
X’ +y + 28 + Gx ~ By ~ 2 +y" +2° — 10x + 4y ~ 2z = 8 respectively
centre of spheras are (- 2 1)

Mid point of centre is
Satisfying this in umion of plana, we get
2a-3a+4a+6 -2.

bitween the line F:Z?-2ﬁ+3ﬁ+l{?—i+4ﬁ} and the plane
is
10

33

10
(4) =

(2)

2)
istance between the line

F:E?—2}+3§+L(?—f+4ﬁ]and the piane F-(?+5j+ﬁ] =5i8
equaticn of plane is x+5y+z=5

- Distance of line from this plane
= parpendicular distance of point {2, -2, 3) from the plane

., [2-10+3-5| 10
T N1e5 i | 3BT




49.

49.

a0.

50.

51.

For any vectord , the value of (axi¥ + (8 x j) +(axk} is equal to

(1)38* (2) &
(3)28° (4) 44°
(3)

Let &=xi+y]+2zK
xi=z-yk
= [éx?)zmyﬂ +z?

- myE
similarly (ax j) =X + Z°

and (ﬁxﬁ)z =X +y = (éx i")z =y 4 Z2*
similarly (éix j)z =x* 4+ Z° 00

and (ﬁxﬁ)z =x* +y?
= [ﬁx?)a +(§xf}2+(ﬁxﬁ}1 EE(xE +',r1+12} =28,

Q )
If non-zero numbsars a, b, ¢ are in H.P., then the @ §+§+%zﬂ always

passes through a fixed point. That point is

(1) (-1, 2)
(3)(1,-2) 4) a%]

(3)

a b, carein H.P.
2 1 1
_____ =
b a ¢

x v 1

I —=0

a b ¢

Xy 1
-1 2 -1

If a vert a trigngle is (1, 1) and the mid-points of twe sides through this vertex

3, 2), then the centroid of the triangie is

-1 7
3 )
( 1[3 3]
1 7
4)1—, —
( 1[3 3)
3)
artex of triangle is (1, 1) and midpeint of sides A1, 1)
through this vertex is {-1, 2} and {3, 2)
= vartex B and C coma oiit {o be
(-3, N and {5, 3) 1.2)
- centroid is 1“3;5, ”:;*3 ‘ (3, 2)

= (1, 7{3)




52.

53.

53.

54.

55.

If the circies x° + y* + 2ax + ¢y + a = 0 and ) + ¥ - 3ax + dy ~ 1 = D intersect in two
distinct points P and Q than the line 5x + by — a = () passes through P and Q for

{1) exactly one value of 2 {2) no value of a3
{3) infinitely many vatues of a {4) exactly two valiues of 2
{2}

S,=x+y +2axtey+a=0

Sa=x’ty ~3ax+tdy-1=0

Equation of radical axis of §, and S,

Si=-S=0

= hax+jc~dly+a+1=0

Given that 5x + by - a = ( passes through P and Q

a c-d a+1
= ——
1 b -a
—a+il=-a
g&+ra+ri=0

Mo real value 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 circle is

{1) an ellipse {2) a cigle

{3) a hyperbnia {4) a pAgaho!

(4)

Equation of circle with centre (Q, 3) and rad; j

Xt + (y-3Y =4,

Let locus of the variable circle is {a, p

- it touches x-axis.

~ It equation {x - o} + {y - p)* =

{ircies touch externally (

o?+(p-3) =24+p
al+(B-3 =P rats

a® = 10(p - 1/2}
~ Locus is ¥ = 1 1 rmwhich is parabola.

than th ionf the locus of its centre is
wdby + (a8 + b~ pI) =0 {2)2ax+2by-(a’-b*+p"}=D
ax - 3by+ {8’ -b*~pfy= 0 {(4)2ax+2by-(a’+b’+p)=0

entre be {a, p)

t the circle x* + y* = p® orthogonally
x 0+ 2(-Byx 0= ¢ - p°

3

2(-t)
1= P

Let equation of circle is > + y* - 2ax - 2y +p° = 0

It pass through (a, b} = a’+ b® - 2¢a - 2pb + p* = 0

Locus - 2ax+ 2by—(a°+ b2+ pH)y= 0.

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

m%

1
@) 5



55.

56.

57.

57.

58.

1 1
(3)— (4) ——

a g
(1}
: ZFBF" = 90° B(O, b)

a a
(Ja*ez +b ) +(J3232 +h° ] = {2aef m
2 2 L 22

z giaz Ezfzzb )=dae Fi-ae, 0 a Fiae, O)
Alsoe’ = 1-b*fa" = 1 - @’

1

= 26°=1 e=—.

J2
Let 2, b and ¢ be distinct non-negative numbers. If the vectors ai+ aT k and
cf+ ci +bk lieina plane, then c is
{1) the Geometric Meanofaand b {2) the Arithmetic MeXg of gand b
{3) equal to Ferc {4) the Harmonic Mezn and b
{1} ¢

Vactor ai+a}+cﬁ, i+k and c?+c}+b§ are coplan
a ac
1 0 1=0 = c®*=ab

c c b

~a,b,careiniG.P K
If 4, b, & are non-coplanar vectors ; 2al number then
[L(§+E]125 1&]:[5 b+é b

{1) exactly ona valie of L {2) no valua of A
{3) exactly three values {4) exactly two values of L

= -k, b=xi+j+{1-x)k and& =yi+xj+ {1+ x-y}k. Then [5, b, E]

(1) oniy ¥ {2} only x
(A bothxand y {4) neither x nor y



59.

&0.

&0.

681.

§1.

]
1 1-x [= i1 #x=x-)- [{x+x-xy-y+xy}+ k{x’—y)
X

which does not depend on x and y.

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

2 i
{1]§ (2) —

9
a 7
{Elg {4) 9 o
G

For a particular house being selected
Probability = % L 4

Prob(ail the persons apply for the same holise) = (@ = %

A random varizble X has Poisson distributiQE 2. Then P{X > 1.5) equals
)

M2
=4
) 2

31->
8 8

(3)
2 N

-3
Pix=k)= e* @
P{x22}=1—({ = +}
)

=1_E-.i'.__e-.i'. i

— 1 1 — 1

d B be two events such thatP{A UB)= 5 P(AnB)=_ and P{A)= T
A stands for complement of event A. Then events A and B are
{1) equally likely and mutuaily exclusive
2) equally likaly but not indepandent
{3) independent but not equally likely
{4) mutually exciusive and independent
3)

— 1 1 —
p(Aua]=E, P(AB)=  and P(A}=

— P(Aw B)=5/6 P(A)=3/4

Also P{A U B} = P{A} + P(B} ~ P{A ~ B}
= P(B} = 5/6 — 314 + 1/4 = 1/3

P{A) P(B) = 3/4 ~ 1/3 = 1/4 = P{A B)

1
4



Hence A and B are independeni but nol equaily likely.

62, A lizard, at an initial distance of 21 ¢m 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 cmyfs. Then the lizard wilt caich the insect afier

(1) 20 s (2)1s

(3) 21 s (4) 24 s
62. (3)

1

—2 =21+ 20t
2

= t=21

63. Twa points A and B move from rest along a straight line with constant gge
and f respectively. If A takes m sec. more than B and describes ‘n’ uni

in acquiring the same spead than
(1) {f - FIm® = f'n (2) {f+ fim® = ff'n O
{3) %(f+f‘}m = ff'n? {£) {f’_f}nzlff’a'ﬂ2

63. (4) ¢

v = 2f{d + n) = 2fd
v = f{t) = {m + t)f

eliminate d and m wa get 0
1
2

(f-fin= —ff'm?.
a4, A and B are two like parallel forces. Fc &( moment H lies in the plane of A and

B and is contained with them. Th ltarmpof A and B afier combining is displaced
through a distance

2H H
1N — 2
P @ @ 27

H H

3 —— 4y —
%) 2B + “) 58

1 R of two forces acting on a particie is at right angies to ona of tham and
itude is one third of the cther force. The ratio of larger force to smailer cne is

(2) 3:42
{4) 3:2.2
F
F = 3F sin 0 3F
= F=2J2F
F:F::3:242.




66.

e7.

&T.

68.

68.

i 1

The =um of the series 1+ 1 + + +.oono.. ad inf. is
421 18.41 p4.8!

e—1 e+1
1] —— 2] —
{1) % (2) Ny

e—1 e+1
N —— 4]
{3) 2ie () N
{4)
e +e™ ¥ oxt Xt

=1+ —5—4+—+.....

2 2t 4! &l
putting x = 1/2 we get
e+

The value of j To e dx,a=0,is
- 1+a

(1) a= (2) g @ .
32 (4) 21;0
a
{2)

il

jmszx
1+a°

ﬁx:jmszxdxzz.
4 2

The plane x + 2y — z = 4 cuts th & +yv+ 75w x+2z-~2=0in a circle of
radius

(1) 3 (2) 1

(3) 2 (4) V2

(2) .

Perpendicular dist o [%, 9, — %J fromx+2y-2=4

—+——d

1 1 ‘

pair of lines ax® + 2{(a + bixy + by’ = 0 lie along diameters of a circle and divide
thetircle into four sectors such that the area of one of the sectors is thrice the area
f another sectar then

(1) 3a° -~ 10ab + 3b° = 0 (2) 3a” - 2ab + 3> = 0
(3) 3a° + 10ab + 36> = 0 (4) 3a®+ 2ab + 3b2 =0
(4)

21! a+bY —ab

} ( a+11 ‘:1

= (a + b¥ = 4{a* + b* + ab}
= 3a% + 3b” + Zab = 0.



70.  Let x4, X2, ... X, be n observations such that > x/ =400 and x, =80. Then a
possible value of n among the following is

{1) 15 {2) 18

{3) 9 (4) 12
70. {2)

3 X
PRENDIAS
n n

= nz16.

7. A particle is projected from a point O with velocity u at an angle of 60° e

horizontal. When it is moving in a direction at right angies to its directio Q,
velocity then is given by

u u
(1) 3 @) 5 Oo
¢

2u ¥

3 — 4] ——

{3) 3 {4) 5
T4, {4)

U cos 60° = v cos 30°

y = i

3

72. If both the roots of the quadratic ati ~2kx + ¥ + k- 5 = are less than 5,

then k fies in the interval

(1) {5. 6] {2) {6, w0}

{3) {-am, 4} {4) 4, 5]
T2. {3)

b

fia} =0

= kef ¢
T3. Ifa . ... are in G.P., then the determinant

g a|.-| !ﬂg ar|-|-1 IDg ar:-rE
ned Iﬂg a|1-r-1- Ingan-ri is aqual tﬂ
el !ﬂg arH T IDg al‘l'lﬂ-

1)1 {2)0

{3)4 {4)2

{2}

Ei = C2| C‘2 = Gﬂ-

two rows becomes identical

Answer: ().

74.  Areal valued function f{x) satisfies the functional equation fix - y) = fix} fiy) - fla — x}
fla + y} where 2 is 2 given constant and f{0) = 1, §{2a — x) is equal to
{1) ~f(x} (2) f{x;
{3 fia) +fla-x) (%) f{-x}



74.

75.

75.

{1)
fla — {x — a)) = §a) fix — a) - {0} f{x)

=) [ x=0, y=0, f(0)=1(0)F*(a) = F(a)=0 = f(a)=0].

If the eqization
ax"+a X"+ ...+ax=0, a =0, nz2 has a positive root x = a, then the
equation na x™" +{n-1}a, x"* +.....+&, =0 has a positive root, which is

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

f0;=0, fa)=0

= (k) = 0 for some ke{0, a). O

(%
or



