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10.

MATHEMATICS
f(x) = log (e — &)
for log (e — e¥) to be defined e—e>0 = y e (—ow,1)
1 n . 2m)_ T m, . m . Tn
— | c0S— —sin— | = c0S —Cc0S — + sin —sin—
J2 5 5 4 5 4 5

n =« 3n 3n 17n
=C0OSs|———|=COos|t+——|=COS|T——— |=COS | —

5 4 20 20 20
3—{x}=log, (9 -2 = 2%, 2 =9g_o%W

= ?-9ot+8=0 = t=1,8 = oX=18

Points of intersection of y = f(x) and y = f_l(x) are (0, 0) (m, m), .......

J2sing _, 2sin® 6

J1-2sin?0 1-2sin®0
Let ¢(x) = xP(x) -1 = OX)=Ax-1)(x=2) ...... (x-99)

_ -1
#(0) = —1(99!) - A o9

f(0) =

f(2) = 1 — 2f(1)
f(3) = -2 — 2f(2)
f(4) = 3 - 2f(3)

f(2010) = 2009 — 2f(2009)

Adding all, 3[f(2) + f(3) + .... + f(2009)] + f(2010) + 2f(1) = (L + 3 + .....

= 3[f(1) + f(2) + ..... + f(2009)] = 1005

- 100P(100) —

= {xt=0

1

1=1 = P(100) = —
50

+2009) = (2 + 4 +..... +2008)

f(g(x)) = x = fa(x).gx) =1 = g = — L -

f'(g(x)) - 1+sec®(g(x)) - 2+tan’ (g(x))

1-x

1-X

2. ]—
tanl{ X J+ 1+X _ 1-x?2 = tanl[;]+\/1—x2 =V1-x> = x=0
1+

V1-x2 1++41-x?

1+ —~
1+ X

3 3 3
X X
y _ . y

+
25sin? (1 tan™" Xj 2cos? (1tan‘1 yj 1— cos[tan‘1 Xj 1+ cos(tan‘1 yj
2 y 2 X y X

3 3
X
_ LY

L vl X

=(X+y) (x2+y?)
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11 . f(x) =tan & = tan & NI 243
2 3 2 3 x2
X“+2+— X“+2+—
X X
y
SK
2 beececeedd Y
2x -1, x<0
12 f (x) > x=0 >X
_*. gof(x)= 0
(2—x)2+l 0<x<1 1
1-2x, X>1 7* """" ‘\
1
13 % () =x, g =,  h)==
X
14 *. ﬂ = ;2 >0 = one-one
dx  (1+]x])
Ri= (-1, 1) = into
15 *. tan (P +2x| + X + 3| = |[}*+ 2X| =[x =3|) = — cot‘l(—%j
=n—(n—cot” 1) —cot* L =tan2
2 2
M pe+2x>x+3 = 2k+3|=2 = x=-2,-4 = X = -
(i) )+ 2x| < |x +3] = 2K +2x|=2 = x=-1,-1% 2= x=-1++2,-1
= (x=—4,[3=—1,y=—1+\/§
16 *. h(w)=0andh(e?)=0 = of(1) + o’g(1) = 0 and w*f(1) + wg(1) = 0 = f(1) =g(1) =0
17_*.  Solution possible if ordered pair ([sin"x], [cos™'x]) = (0, 0), (1, 0), (1, 1)
X
18_*. = 2|x| = x=0 = a=0
N1+ x?
19 *. f(x)=1- 2 and2<20+1<3
21
20 _*.  f'(x) = —sinx(cosx)“** (1 + /n cosx)
21 *, _ /\/0\
_ 1: 0 1&/
1-Jx ; xeQ
22_*  fog(x) = )
(1-x)" ; xeQ
= fog(\/E— 1) = fog(3 - \/E) many-one Also into
23 _*.  f(—x) =1f(x) = —ax® — Bx — tanx.sgn(x) = ax® + Bx — tanx.sgn(x) = 2(ax®+px) =0
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= a=0&B=0 =

[@a]=1,4and{a} =

24 * f(x) = cot}((x + 2)? + a® — 3o — 4). For f(x) to be onto, 02 =300 —-4=0

2

25 *  Let cosix =t = 2t=a +aT
26*. Let sin’x=0 ; 6 e —E, I
6 6
2
27_*. atx =0, f(0)=2
|o
X
3x : x=20 Z
28 *. f(x)= { and gx)=+<3
X  x<0
X
29*, f(x) is strictly incr. function
31*, f(x)=(x—a)*+a
Now  f(x) = f4(x) = fX)=x =

n n-1 n-2
32*, fn(x) :[Ej X +(§j + [Ej + o + 3
4 4 4 4

33, x'-4x*- logoy =0 =

34 . gx) =1+

-5, -2
sinx -2 el ]

1 1 3 4 9 13
= = a=—, -, 55
2 3 2 3 2 3
= 2t—at—-a2=0 > t=a, —%wheret;to

f(x) = sin~(sin 36) = 36 = 3sinx

1 1

2

for x#0,f(x)=0+
) 1+x°  1+x°

x=0 h(x) = X

X <0

(x—a)+a=x = x-—a=0,1 = x=a,a+1

lim fi(x) =0 + 13 =4

n—oo 1_7
4

35_. g_li[—5,—2]—>{%,7r} and  f:[2, %) > [1, )

gl =2= X >d(2) = X > 4_+ sin2 = Xe {4_+ Sin2 ,—2}
sin2-2 sin2-2
36. Let g(@)=a&g'(2=>b then f(x)=x?+ax+b

and gxX)=(Q+a+bx®+x(2x+a)+2=(a+b+3)x*+ax+2
= g(x)=2(a+b+3)x+a&g'x)=2@a@+b+23)
: g(l)=2(a+b+3)+a=a&g'(@=2@+b+3)=Db

= atb+3=0&2a+b+6=0
: f(x) =x2—=3xand g(x) =-3x + 2

3
37. Area = f(— 3x+2-x2 +3x)dx = g

-2
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38 .  f(x) = log(secx) = Die U[Znﬂ —%, 2nz + %)

nel

y =f(x)

3z 2n 51

r
2 2 2] >

g(x) = f'(x) = tanx
Dy = (Znﬁ—z,Zmﬂ-Ej
2 2

Fundamental period of g(x) is 2n
gog }(x) = tan (tan"x) = x for all x € R

39. g(f(x)) = x = g'(f(x)) f'(x) = 1. Putf(x) = —% ie.x=1

40. Putx=y=1 = f2(1)-f(1)-6=0 = f(1) =3 Nowputy=1and x =

N | =
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