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[zz+|zﬁ][zz—|zﬁ]==4w2
Let z=x+iy
= [xz—y2+2ixy+x2+y2] [xz—y2+2ixy—x2—y2]=4izz
= [2#+2my]pmy—zﬁ]=4w2:> 2x[x+iy] 2pilx +iy] = 4iz?

= bixy.z* = 4iz* .. xy=1

2
|22, |

Let “n” be the number of missiles required

P(hittingthe tangent) =3/ 4
. 95
P(atleast three succesful hits) > 100

1= P(x=0)- P(x=1)- P(x=2)2

Cl=I =1+t q|l=||— +c = | = <—
4)\4 4 4)\4 20
n n—1 n=2
-1
(4] +n2 (3] Ll ).2[1) <L
4 4\ 4 2 16\ 4 20

9n(n —1)

o

1+3n+ 1
<

4" 20
45n(n - 1)

4" >5415n+

Myeast = 6
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Equation of s, :(x2 +y° —r2)+k(2x+4y—5)=0

(0,0): =2 =5A=0=>A=—>/5 »
2

Now sz=(x2+y2—r2)—%(2x+4y—5)=0 / >

P2 22 o
Centre : | —,—— | lieson 0

55

2x+4y =35
2 2

x+2y—4:>%+4L=4:>r2=4
= r=2

a b )
Az{ } Given: a+d=3
c d

2| bila b
e dllc d
_{a2+bc ab+bd]

ac+cd bc+d*

A3__a2+bc 3b {a b}
| 3c be+d? |lc d

A =

@’ +abc+3bc  a*b+b*c+3bd
_3ac:+bc2 +ed? 3be+bed +d?

tr.(4*)=a® +abe + 3bc +3be + bed +d°
=a’ +bc[a+b+d]|+d’

tr(4°)=a’ +9bc+d’ =-18

=a* +9bc+(3-a)’ =-18

=a’ +9bc+27—a’ —27a+9a* =18
=9bc—27a+9a* =45

=bc—3a+a’=-5

Now | 4|=ad —bc

=a(3—a)—bc
=3a—a’—bhc
=5
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—4x ; -l<x<——
1 1
)|l 2 ;5 ——<x<-=
S (x) 5 5
1
4x ; —=<x<lI
L 2
) x+1 ; -1<x<0
X)=
& x 5 0Zx<l
[ -1
—4g(x) —1<g(x)S7
fetn=| 2 5 Z<gm<s
8 © S g 5
1
4g(x) ESg(x)<1
2 ; —1<x<_—1
2
1
4(x+1) ; —Eﬁx<0
f(g(x)= .
2 ;0 0<x<—
2
1
4x ;0 —<x<l1
L 2

Discontinuous at x=0 only .. ¢=1

Non differentiable at x = _71,0, sd=3

1

2

c+d=4

lim 4+/2.2sin 2x.cos x

x>l X o5 T L cos XX - 3x|_ 211+ cos?
{cos2 Cos "+ o8- —cos \/_[ cos 2x|

8\/5 sin2x.cosx

fim 3x Sx
f*g 2cos700sx - 2cos700sx — 22 cos? x

. 4/2sin 2x

lim
n  3x S5x

X5 c0S— —Ccos— —+v2cosx
2 2

lim 842 cos 2x
=3 . 3x 5. 5x .
X5 ——sin—+ —sin—— ++/2sinx
2 2 2 2
~842 g
NI
22 22
\ f(x)
X)=
S b +x*
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Xf'(x) _x 1
{f(x) dx_!bz +x° dx

X

In| f(x)|= %tanl (EJ

X

ltan_]( )

f(x)=e’ b) as f(0)=1
Obviously f'(x)>0 and

S f(=x)=1

2

e2=1+b—2 and 0<b<a
a

= <2 <2=1<e<2

Slope of tangent at P(x;, ;) is

b x . a?
—2—1 and that of normal is _2_)’1
a n b7x,

Given a’y, =b’x,

2 2
Equation of tangent is x — y =+/a* — b*
= a’ —b* =1

a’+b°

Equation of normal is x+ y =——

[ 2 ;2

a —-b
= x+y=a’+b*

Notice the given triangle is an isosceles right triangle

A=l 2 2 =p*
2\\2
Given f(x+y)=f(x)+f(y»)+f(x)f(y) and f(x)=xg(x)
So, lilr(l)f(x) =0 and f(0)=0g(0)=0
So, f'is continuous at 0.

i L he(h)

-0 h h—0

AURS: lim (g(h))
So, f'(0) exists and equals 1

f(x+h)—f(x)

£ =lim S
i S+ )
h—0 h
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()

f'(x)=1+ f(x) so fis differentiable

=  f=c¢-1 =  fl)=e

S
2'(0) = g( ) g0 ok
h—0 h
e -1-n 1 L ,
= lim————=—. So g is differentiable at zero.
-0 2

It’s almost obvious that g is differentiable elsewhere. A, B, D
10. Line joining (3,2,-1) to (1,0,—1) is normal to the plane

g=Eandy 0
2 2
= a=p = a=1=0

Also mid-point of (3,2,—1) and (1,0,—1) lieson ax+Py+yz=29
= 0=2a+p=3

11.  |PO|H PS|=va* +b*

Since adjacent sides are equal

So, it’s a rhombus.

1 - -
Area = 5 | D, x D, |=2ab
= ab=4

a->b

Va* +b?

a+b
Va® +b°

|6 =2 =i |+|7|= 6|

= | |= and |V |=

=  (a+b)+|a-bl= 2(a2+b2)

= 2max ab 2 a2+b2)
(max{a b}) (mm{a,b})2
= a=b=2

PR=2ai =4 =|PR|=4

Angle bisector of PO and PS is along { and hence D is wrong.

L (mY n+i\ p+n
12. 1, p) =
Jmnp) ;[J[p}{p—i}
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!
i=0 I

P
— p+ncpz m Cl' nCp—i
i=0

=p+nC m+}’lC
p’ p

f(”l,m,p) — p+me m+nCp

m+n

g(m,n)=>"""C, = g(n,m)
p=0

_ 2m+n

13. 1,2,3,4,5,6,7,......... ,15

L m (n+i)! (p+n)!
Zitn- i) p

!(n+i—p)!(p—i)!(n+i)!

We have to select 4 numbers such that no two of them are consecutive

X+ X+ X+ X+ x5 =11
20 =21 21 21 =20

12x11x10%x9

11-3+4 12
C,="C, =
N N 24

=495
14.

6! 4!

——  =1080
1111212121%2!

15
15. rime) = — ,
p(prime) 36
)2 (odd square/square before prime)

4
7

X

16.  f(x)=

4" +2
f@)+ f1-x)=1

(&)

19(1)+f(i—8)—f6j =19

7
squargc) =—
p(sq )36

4 14 4 4(14Y
= F Xt
3636 36 36\36

7 14 7 (14 7
— X — | — | x—
36 36 36 \36) 36
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17. J.f(x)+F(x) cosxdx =2
0

F(x)=[ f(x)d
0

F'x) =7 (x)

J.f'(x) Cosxdx+jF(x)c05xdx 2
o II I

[cosx f(x)](r)E +

O 3

II

~1f(m)~ £(0) +[sinx F()]} j cosx F(x)dx+ j cosx F(x)dx=2
0

6- £(0)=2
f(0)=4

18.  f(6)=1+sin20+(1-sin26)’ 0. (0,m)
=2 +sin* 20 —sin20
f'(0)=4sin26c0s26 —2co0s26
=2c0s26(2sin20-1)

s1 X f(x)dx + j F(x)cosx dx =2

I _ [ L 1 _ ] ]
L) I I I
o = oz w5
12 4 12 4
T 57
Local minimum at —,—
12712
A +A, _ 6. 0.5
12
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