MATHEMATICS
PART - A

1. ABC is a triangke, right anghled at A. The resultant of the forces acting along AB AC

.......

with magnitudes A_1E and ﬁ respectively is the force along AD, where D is the

foot of the perpendicuiar from A onto BC. The magnitude of the resultant is
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Ans, {4}
=0l Magnitude of resultant - .
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CAB.AC AD.BC  AD

109, 102, ..., 200, and another
¥ ..., 240, if ¥V, and Vy represent the

2. Suppose & popuiation A has 100
popiiation B has 100 observation

. . . W, |
variances of the two populatio sMactively, then —2 is

(1)1
(3} 4/0 +
era d

Sol: £ de _

r, =

(2 9/4
(43243

ons are faken from the mean)

n
SHce A b&h has 100 consecutive imtegers, therefore both have same

and hence the vartance.

roots of the quadratic eguation xX° + px + g = 0 are tan30° and tan15°®,
pectively then the value of 2 + g - pis

Ans, (2}

Soli: x +px+q=0
tan 307 + tan 15% = .. p
tan 307 tan 15 = g



tan 33 - tan1b6* -
tan 45 = I L

1-tan30*tan18® T-g

&
4, The vaiue of the integral, _[ Jx dx is

(1) 1/2 (2) 342

Ans,  [2)

Soi: I‘3ﬂ+\";d O
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2
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5. The number of values of X in the interval [0, 3x] gty e aguation
2sin'x + Bsinx - 3 = O is
(11 4 &
(311
Ans, (1)

Soff 2Z2sinx+5sinx-3= {'_}
::»{smx+3 Y {2 sinx -

= &N X = Cini0, ghies

8. I {axb}xc a x @ ere a, b and T are any three vectors such that a.b = 0,
b-T=0,thelga an

£1) inchin ar@la of n/3 betwean them
2 inc] ngle of n/6 betwean them
(3ip
(4 &

Ans,

e _xban—EK{Exﬁ},EE?G b.-¢=0

7. Let W denote the words in the English dictionary. Define the relation R by .



R ={lx v} = W = W/{the words x and y have at {east one {sfter in commaon}, Then B

s

(1) not reflexive, symmetric and transiive
(2) reflexive, symmetric and not fransitive
(3) reflexive, symmetric and transitive

(4 reflexive, not symmetric and fransitive

Ans., {2}

Sol: Chearly (X, x) e R ¥ x = W. 50, R is refiexive.
Let {x, vy = R, then{y, ¥} =« R a5 x and y have at least one letler in commeon. 3
symmetric,

But R is not transitive for example
Let x = DELH] v = DWARKA and z = FARK
then{x. vl Rand{y, Z} s Rbut{x, z) 2 R,

g if A and B are square matrices of size n x nsuch that A - B =

which of the following will be always true ?
fiA=RB @
(2V AB = BA
£3) aither of A or B is a zero matrix O
(4 aither of A or B is an identity matrix
Ans. (2} &

Sol: A’ B'={A-B)A+E)
AP . B'=A"+AB .. BA - B
— AB = BA,

9, The value of Z| sm_ + G

(3) -1 {4}
Ans, (4}
S0l
10. ies of m for which both roots of the equations x° - 2mx +m° - 1 = { are
an -2 but kess than 4, lie in the interval
1y - F<m <0 {2im>3
T =me 3 (4't<m=<4
Ans, {3}
Sol:  Eguation x* - 2mx+m°® - 1 =0
fx-my-1=0

(X -m+ 1y -m-1y=0
x=m-1.m+1
cPem-JJandm+t<4d



m>-langm<23
-l =m= 3

1. A particle has two velocities of egual magnitude inclined to each other at an angle 0,
If one of them is halved, the angle between the other and the originat resultant

velocily is bisected by the new resuiltant. Then 0 is

(13 80" (2 120°
£3) 45° (43 60°
Ans, (2}
g U sind
S0i: tan— =
4

44 Ecc-s{-}
2

WL I S ¢ 1 i
= SiN— 4 —S8in—cos = —sinbcos—
4 2 4 2 4

Es.mE = smﬁ_ 351!’1{—}-- 4 sin” {_g
4 4

3 Eiﬂzﬁ:i —}—3{}” or f = 120°,
4 4 4

elis regarding relevant enquiry
phﬂne calls during 10-minute time
one phone cal during a 10-minute

12. Al g telephone enquiry system the number
follow Poisson distribution with an ave
intervals. The probability that there |

time period is

& 5
1 il
) 5° E
6 &
¢
3) a5 e°
Ans, {4}
Soi:

13. ting from rest under gravity passes & certain point Pl was at a distance of
from P, 4s prior to passing through P. if g = 10 m/s”, then the height above the
int P from where the body began o fall is

720 m {2900 m

(3; 320 m {41680 m

Ans, {1}



Solr  We have h =;gt? and h + 400 = %g{t +4)

Subtracting we get 400 = Bg + 4gt i

= {= 8 sec

h:lﬂ{}xm:ggam 1 Qb
2 400m

. Desired height = 320 + 400 = 720 m.
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14, jxf{s'm xJdx is egual to

:n:j' f{cos X )dx _1' f{sin X \d ‘ O’

a2
T .
{3 > j fisin x)dx X j f{msx@
Ans, {4} < : I
Sol: I= .‘xf{s'rn Xjdx = !:m - xyf{sin x )} dx

= x| Hsinxjdx -
B

= *'IIEI:SEHR

=2
= %jf{sin Xpdx = 1 I f{sin #& dx
4]

ik &
=i

=T j f{cosxidx .

15. A straight {in
bisecied

hmu%h the point A{3, 4} is such that #s intercept between the axes is
eqlration is

{2} I ... 4'?' +7F=0

(43 3x + 4y = 25

ugtonofaxes isxy =0
the eguation of the line is

_"‘;‘-"'3 12 = 4x + 3y = 24
16. Thaetwolinesx=agy+b z=cey+dandx=ay+h', z=cgy+d are perpendicar o
each other it
{1vaa" + oo’ = -1 {2haa" + oo’ =1
(3} i.+.i = .1 {4} E.J,.Er =1

8 o 8 o



Ans,

Sol:

17.

Ans,

Sol:

18.

{1
Equation of lines 2 b y =2 —4
d i
x-b z-d
" .=F= "
= -

Lines are perpendicular — aa" + 1 + oo’ = 0,

The locus of the vertices of the family of parabolas y = 2 3 + ; - 2a is

_105
64
35

(3) xy =2

() x

{1}
Farabota: y =

Vertex: (o, [)

_ —a’ysz
e —=
23 13
350 a
12 4
off = . S
d4al

The values of a, the points A, B, C with position veciors

2 §+ E,i----ﬁ]’----S Aig 3+ ¥k respectively  are the vartices of a right-angled
triangle with C = T

2
(11 2 and & {2y .2 and -1
(3} -2 gn {412 and -1

- (1-a)i -6k

CA CEB=0=1(2-a}{1-a)
—a=2l 1

0

]
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19. _| [{x b ) +cost (X + En}]dx is aqual to

m mt om
{1}£ {E}E'*'E
t i
3 2 @ 71
Ans, {3}

-

| = I é_{x a4+ cosf{x+ 31-1}] X
Ewid
Putx+m=t
i3 T F ‘ I

S01:

| = j ¢ +cos® t]dt - 2 _[ cos” tdt

RN |

o
=2
= I {1+ cos 2ty at “%*E‘ .

20, If xis real, the maximum value of 3 + 8%+ 17
3x° 4 Ox 4+
i1 14

(3} 1 m?

Ans, (2}
2 .
Sofl- F=3x + 8x +17
3%° 00X+ 7
Iy - 1+ Oxiy - D+ Ty @4
=0 - x is real

Ay -1 - dx3{y
= {¥ - Ty~ 41}%E ¥y £41.
21. In an ellipsaly the distance between s foci is 6 and minor axis is 8. Then ils

accantric

1
8) 5

1
{D}JE
ga=8—=ap =]

Z2h=8 =h=4
b* = a*{1 - e°}
16 = 32 3292
a=16+0=25
a=h

3 3
Rm—= —
a 5



22.

Ans,

S0l:

23

Ans,

Sol:

24.

Ans,

Sol:

Ans,

f 2% ‘a 0
LetA = | andB=!" |, & beN. Then

3 4, 0 b,
(1) there cannot exist any B such that AB = BA
(21 there exist more than one but finite number of B's such that AB = BA
(3) there exists exactly one B such that AB = BA
(4

there axist infinitely many B's such that AB = BA

{4)

t 2 a0
A= B=!
3 4 o bl

ABm[a 0 O
33 4b!

! {]"1 2] fa Ea]

Tip bia 4] isp 4b
AB = BAonlywhena=b @ &
The function f{x} = ;+- 3 has a local minimum at 0
X
(lix=2 (2}
(3yx=0

(n

E+E is of the form x+1:_-2 & equ
2 X X

Angle between the tangents {
£

13 = 7 X
{n 5 {2} 5
T n
3y — 4 —
o) % @ ) 2
{2) 4
dy _
dx
' X Bha o= -1, My = X - By o =1
1
a,+a,+ '“E:p pﬁ 2
ta. a; 8y, ...betermsofan AP {f =— p=q, then — eguals

g +a,+ 48 g =

i
{3)

~| b j|.n
aud

{4)



[22000-19F 52 za1fp-1d_p

27 Za +ig-1id g

P
Sol: 2 '
2[231 +(q-1d] ¢

31+€p;1]d
! ;P
i —11
&1+%q |d N
a 21 11
For 22 p=11.g=41 5 =
321 321 "11

26 The set of points where f{x}= 3 T l is differentiable is OO
+ | X

(13 {0} i {0, ) (23 foctry, 1YL ot 2}

{33 {or, o)

Ans, {3}

: T

L

—— w - £} T— %P
Soli  f{x}=4 7% o g 1“}

. _* .oxz={

i1+ x j1+x_

. F{x} exist at everywhere,

1’:.?'
27, A triangular park is enclosed on v a fence and on the third side by a
straight river bank. The two si hgtg Ence are of same length x. The maximum

area enclosed by the park is

5
e
(2 J;
@ k (4} nx?

Ans, » ) 1
S0 B
Al R’ | at sing = 1, Bl
: 27
2 t an election, a voler may vote for any number of candidates, not greater than the
mber to be elecied. There are 10 candidates and 4 are of be slecied. If a voter
votes for at {east one candidate, then the number of ways in which he can vote is
(1) 5040 {2y 6210
(31 385 {44 1110
Ans, {3}

S'Di: ?fl{:1 + 'I'fl‘::2 + '1|:|[:3 + ‘sﬂcﬁ
=10 + 45 + 120 + 210 = 385



29.

Ans,

Sol:

30.

Ans,

Sol:

31.

Ans,

1 is
{1. axii. bx}

If the expansion in powers of x of the function

By + BX + AKX +ax + ... thena,is
a h - (2} ah....a

5" b T
(3} —b : (4)
(4}

bl’l-1 _a-!"-~1

{t-axy " f1-bx} —E’! ax+a'x’+. . ){'T+bx+b2:{2+....'}
Bt gt
.. coefficientof x" -b" +ap" " +ad" Y4 ca"byat = O
h..3
g -

o

b-a

L
For natural numbsrs m, nif {1 - y)" {1 +y)" =1 + gy @ and a, = a, = 10,
then {m, n}is

{1){20, 45) (214
{3} {45, 35)

{4)
(F-y )" 1y = {-"Cy =" Oyt -]
Emim -1} nin-1)

= 1+[A-mM3=- - -m
Fin-me

~a,=n-m=10 and a, =

S0, n-m=10 and |
Som=35 n=45

+n)=20 =—m+n=80

The value of §]x]f'{x  a =t where [x] denotes the greatest integer not exceeding

R+ .+ el () [a] (@) - {{1) + {2y + . + {{{a])
AR H2) + L+ Hal t4) af{fal) - ({1} + 1(2) + ... +fia}}

ta=k+h, whare[a] kandﬂ{hrﬁ*l

k

I[x jdx = J"If {x)dx + sz xjdx = I{k—‘ijdxa—hj-hkf'[xjdx

{02) 13+ 2003) 120 + 304}~ T k1) ) Tk 1)
+ Kiftk + h) - f(k)}

~HY - F2) - H3) - HK) + k ik + h)

[a] @) - {(1) + F(2) + (3) + ... + ({a]}

BB LE



32,

Ans,

Soi:

33

Ans,

S0i:

If the fines 3x ~ 4y - 7 = 0 and 2x - 3y - § = { are two diameters of a circle of area
497 square units, the eguation of the circle is

(I +y +2x - 2y - 47 =0 (2" +y  + 2% - 2y - 62 =0
(33 +y* - 2x+ 2y - B2 =0 (4ix +y* - 2x+2y - 47 =0
{4

Foint of intersection of 3x - 4y - 7 =20 and 2x - 3y - 5=20i {1, - 1), which is the
centre of the circle and radius = 7,
L Equation isix - 1 iy + 1Y 240 = x* + " . 2+ 2y - 47 = 0.

The differentiai equation whose salution is Ax® + By’ = 1, where A and B arg.z ar

constanis is of
{1} second order and second degree {2} first order and second de
{3} first order and first degree {4} second order and fig

{4)
Ax? By =1 {1} *
AxsBy Y - . {2) @
N
A:By Y ’f" a|l -0 {3 0
}.q; L dx
From {£) and {3} &

o ‘” L P
l L ldxfj'g dx

2 'S '\.2
:::x}rd—y+x d—!"r —ydlmﬂ
du?

Let C be the circle with ce nd radius 3 units. The equation of the focus of

the mid points of the C e circle C that subtend an angle of % at its centre
s
(B) %" +y" = 1

(D) x* +y* =

{a, @) falis inside the angle made by the lines y —%, x>0 andy=3x x>0 thena

beler::ﬂga 0

H ‘1 } 0
{1} kﬁ 2} (2} {3, =)
{3}” g : {4}( 31‘

E j -3



Ans, {3}

a 1
Sol:  a° - 3a<0and EE—E:‘*H :?E-‘:E-::.E

36 The image of the point {1, 3, 4}inthe plang x - 2y = (s

Wi o2 4 2V (15, 11, 4
M5 34) (@) )
¢ 47 19
3| — 1 41(8 4 4
3 |- 51| (43(8,4,4)
Sol:  If {a, I, v} be the image then “2‘* _2| E‘; 3 1=0
and 4::+T=E.~—3=;w—¢ {2}

1 —Z L
From (1) and {2) @ *
I.'1=E, L‘;:—E. v =4
3 b
ko option matches.

a7 fzZ+z+1=0 wherezis a compiex numbge asiue of
I.-' .1 '.2 r 5 .1 "-,:I i 4 i A :
EE-Z‘-—‘ _;.|2 o | 4 4 . Is
Ly \ . . y g

Ans, {4}
Soli Z2+z+1=0 =—=z=

g0, z+1=m+m;" = + =t + = =T z” +—3=mE' rel = 2
£ z
z"’+ziﬂ=—1. 25+z_5‘ nd zﬁ+zl6=2
.. The gi =+t r4+1+1+4=12
a5, COBX + Sinx = %, then tanx is
(B) {4 .. 7)
3
m (4) {1+47)
3 4
Ans, {3}
. 1 . 1 . g .
Sol: COSY + S X =3 ety 1+5|n2:r.=E = BiML2N = 50 X IS obluse
and 2% 3 aan?x+Btanxed =0

1-tan” x 4



. tanx =
6 3
tanx = 0 tanx—_d_"h_
3
39, Ifa, &, ..., a,are n HP., then the expression a,a; + 8;8: + ... + 8,.18, is equal t0
{1inia, - a,) 2y {n - 118, - 8,]
(3} na,a, (4){n - 1)a.a,
Ans, {4}

.1
Sol: —— s - = = - =d {say)
B8 By —8 _Bpar T3y 0
a, - 1 .
. a, = Algn, — = —-+{n-Nd
a -a
= 1% - f{n-1}a,3,

t

40. If x" ' ={x+y)y"'", then E is @
X

(1y 2
X

Ans, {1}
Solr xMy" =
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