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Q | Parts Elements of answer Notes
00526=1+C0529 SO, COSZZ— 2+\/_
8 4
1+cos(Zj So, cos | = 2+42
1) | So, coszng 8 2
T T
but — €]0; —
1+£ 86] 2[
2 T _ 2
So, cos o =— thus, cos” - 2442
8 2
(C):2x* +2y* +4x—8y+4=0
Then, x> +y*>+2x—4y+2=0
I 2) Which is of the form: x* +2y* —2ax—2by+c=0
Where, radius=+/a’*+b® —cand center(a;b)
Thus, Q(—z —) =J3 D
2 2
3 2
lim—=> - |im =lim g, but x<0
MM e am 1 x>0 3|
3) 7 Thus, fim 2x+3 2
1 X—>—00 '\19X2 —1 3
=h - C
9x
f(x) is of the form, r+n
a _ 1
Where, r =—,s0,r'= v
a) u u Jv
3(2x) 2X
Thus, '(
L)L (x +1) 24/x% -1
=sin ( )ls of the form, sin"u
b) Then (sm u)'=nu'cosu-sin"*(u)
Thus, f'(x)=2(2x)cos x*sin x*
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2 _ 2x?>+3x=5>0...... I
f(x):w/—2X2+3X  is defined if &only if | (1)

X"+ X =2 X2+ X=2>0.enes (1)
Using-1: a+b+c=0so, xlzl&xzz_?S,buta>0

So, (1)>0forall x e]—oo;_?S[u]l;+oo[

Using-1l: a+b+c=0s0, X, =1&X,=-2,but a>0
So, (11)> 0for all x €] oo;—2[UL;+o0[

Thus, D, =S, NS, =] _75[U]1;+oo[

fim 17X fim 27X LLrx
erp 1—\/; quJ l—\/; 1+\/;
Iimx2—4x+3__"m(x—1)(x—3)
2 - (v _1Yv_ 9) —
or X =3x+2 Lo (x=1)(x-2) _lim (@ X)(l+\/§) but, x > 1
_lim X—3 wor 1=|X]
xo1r X—2 i (1—x)(1+\/;)
=2 AL
=lim {L+x)
=2
f is continuous at x =1if & only if
lim 1 ()=lim 7 (x)= 1@ S0, Kk =2
o1 o or, k? +k-2=0
f(1)=k*+k But, a+b+c=0
And, |im f(x)=2 (proved) Thus, k = {1,-2}
x—>1"
If x=4is aroot of (E), 7.
: For m=—:
then replace x =4in (E)to get 9
(m-1)4) -2(m-2)4)+m-7=0, |(E):-2x"+22x-54=0
7 b
=_ S0, S=X +X, =——=11,
Thus, m 9 X X a
but, x, =4, thus, x, =11-4=7

A'=(m-2)-(m-1)m-7)
=4m-3
If,4m —3 > Othen m>%

(E)admits two distinct roots if and only if, A'=b”-ac >0

Thus, (E)admits two distinct roots for m e]%;+oo[
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X —1)x, -1
F:(txfzfxzz)) m-7+2(m-2)+m-1
2
:X1X2—(X1+X2)+1 So, F = m_zrg_l m—7
(x1_+x2)2_2x1x2 4(m—1 _Z(m—l)
Now, using (E), _— 20-m)
S:—bZZ(m—Z)&P:E:m_7 , S
a m-1 a m-1
M, is symmetric of M, w.r.t. | S0, X, + X, =2X
So, I is the midpoint of [M,M, | But, X, +X, = 2(m-2)
Xy, + Xw, , m-1
Then, % :T Thus, m:g

Take L.H.S: sin®3acos”a —cos®3asin?a = (sin3acosa)’ — (cos3asin a)’
= (sin 3acosa — cos3asin a)(sin 3acosa + cos3asin a)

=sin(3a—a)sin(3a+a)
=sin 2asin 4a

= sin 2a(2sin 2acos2a)
=2cos2asin’2a=RH.S

sin”3acos”a—cos®3asin®a=2cos2asin’2a
sin®3acos’ a — cos” 3asin’ a
cos® 2a + cos® 2a
_ 2cos2asin®2a
- cos®2a(cos2a +1)
_ 2sin2atan2a

2co0s’a

Thus, E = sin 2at2an 2a
cos” a

And, E =

_sinZatan2a (proved) where, =tan2Za

cos’a 2tana
2tana E 2tana

. Thus, = 5
l1-tan“a 2tana 1-tan“a

E

sin2a=2sinacosa &tan2a=

2sinacosatan2a
cos’a
E =2tanatan2a

Then, E =
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Forn:O,uj_:%uo_l:_% Since, u, -u, #u; — U,
1 3 And, U_ziﬁ
Forn=Lu,=>u,+2-1=— U, U,
2 4 Then, (u, )is neither
For n=2,u, :%u2 + 4—1:% arithmetic nor geometric.
Forn=0,v, =u, +10=11 For
11
Fornzl,v1:u1—4+10=131 n=2,v, =u, _8+1O:Z
For
n:3,v3=u3—12+10=1§1
Since, ﬁzv—zzv—?’:l
Vo Vv, 2

\4 Thus, (Vn )is a geometric sequence of common ratio r = % & v, =11
(v )isa G.S, where r:%& v, =11 Thus. v :11_(3)
1 n 2
Then, v, =v, -r"
v, =u, —4n+10(given) 1\"
Then, u, =v, +4n-10 But, v, =11'(§j (proved)
Thus,
l n
u, =11 (—) +4n-10
2
T,=Vo+V, +V, +..+V,
n _pnHl _ n+1
So, T, :an -V, 1-r 1 1-05 :22(1_0.5n+l)
n=0 1-r 1
2
lim =10 _ :0)-1 (Grapicaly)
x—0 X
M):y—1(0)=f'(0)x—0)
Thus, (T):y+2=x
VI Table of variations:

Valuesof X | —o0 -1 1 +
Sign of f'(x) +

o + 0 -
- 4 0
Variation of f _OO/ / \_OO

From the above table we notice that: f(x)<0 for all xeR*
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. . 6 8 20
1. JLFBOQ(X)=X|L@OX4£1—?+F+Fj—>+oo
5 (x =1 (x+2)=(x? = 2x +1[x + 2)
' =x®—3x+2
g(x)=x* —6x° +8x+ 20
Thus, g'(x)=4x° —12x +8=4(x* —3x + 2)=(x — 1)’ (x + 2)
Sign of g'(x)is the sign of (x —1)°(x + 2)
3 But, (x—1)* >0forall xeRand (x+2)>0 forall x>-2
Thus,
Values of X | —o0 -2 1 + 0
Sign of g'(X) - 0 4+ 0 +
Table of variations:
Values of X | —o0 -2 1 + 0
4. Sign of g'(X) - 0 + 0 +
o + 00 23 + 00
Variation of g N _ -
Since,
Vi - g(x)is continuous on R and ]—-3;,-2[c R, so it is continuous on |- 3;—2[
- g(x)is monotonic on 1- ;-2 & ]—-3;—-2[<] - ;-2[ so, g(x)is monotonic
on ]-3-2[
And g(-3)- f(-2)<0
5 Thus, g(x): 0 admits a unique root « €] — 3,—2[
- | Since,
- g(x)is continuous on R and ]-2;-1[c R, so it is continuous on ]—2;-1[
- g(x)is monotonic on 1- 21 & 1-21[c]-2:[ so, g(x)is monotonic on
1-2-1
And g(-2)-f(-1)<0
Thus, g(x)=0admits a unique root S ] - 2;-1[
9'(x)=4x® —12x + 8 (proved)
g"(x)=—12x% —12=12(x* —1)
Values of X | —o0 -1 +1 + 0
6. Sign of g"(x) + 0 - 0 +
Concavity of g \‘"\/,/‘ /’/\\ ‘\\//‘
Thus, (C)admits two inflection points (—1,7)&(1,23)
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22| /7 (1, 23)

1 2

: v_1
-4

Since, h )=g(x)=[x" - 6[x" +8x|+ 20
So, h(x)=g(|x)= g(x) for all x>0which means, (C")=(C) forall x>0
o e ) o) 00

so g(- \)ls even

Then, (C')is symmetric of (C)w.r.t y—axisforall x<0
©) :

(1,23)
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