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Level - 3 Daily Tutorial Sheet - 15
@2n+1)=x
168. Let 0= T , where n=0,1,2,3,4,5, then, 40 =(2n+1)x-30
= cos40 = -cos 30 = 2c0s220-1= —(4 cos® 0 - 3cos 0)
= 2(cos2 0-— 1)2 ~1=-4cos®0+3cosh = 2(2x2 - 1)2 ~1=-4x3+3x [Put x = cos9]
= 8x* +4x3-8x2-3x+1=0 = (x+1)(8x3—4x2—4x+1)=0

. . s 3n 51 7n I 11n
The roots of this equation are, cos—,cos—,cos—,C0S—,COS—,COS——
7

7 7 7 7 7
3 9 T 3n 5n .
The roots of 8x° -4x“-4x+1=0 are cos;,cos7,cos? ......... @)
1 . . o T 3n 5n .
Put x = — in equation (i) (i.e. y =sec6), then sec?, sec7,sec7 are the roots of the equation.
y
8 4 4 3 9 b1 3rn 571
———-——+1=0 = y°-4y“-4y+8=0 = sec—+sec—+sec— =4
3 2 7 7 7
y y
Again putting — =y in equation (i) (i.e. y=sec”0)
X
8 4 4
—S-——+1=0 = 8-4y"?-4y+y*?=-0 = YPy-49=-4y-2
3/2 1/2
y y y
= yly-42 =16y -2*> = y>-24y®>+80y-64=0
9 T 5 3T 9 BT
Hence, the roots are sec ;,sec —,8€ec” —

Now, putting y=1+z (.e. z= tan20 ) we have, (1+ 2)3 -24(1 + z)2 +80(1+2)-64=0

3 9 9 T 5 3T o 51
= z° -21z°+35z-7 =0 whose roots are tan ;,tan —,tan ?
2 2 2 2
169. Here, 3cos20=1= 3(2cos“06-1)=1 = 6cos“ 0 =4; = cos 6:5
2
5 sin?f 1-cos?6 1_5 1 8 2
Now, tan© 0 = 5= = =— = 32tan“0=2cos“a—-3cosa
cos” 9 2 2 2
3 3
1 4
= SZ[EJ =2cos?a-3cosa = 2cos?a-3cosa—-2=0
= (2cosa+1)(cosa—2)=0 = 2cosa+1=0 Or cosa—-2=0
1 . . b4 2n
= cosocz—g or cosa =2 (impossible) = o=2nn+ n—g :2nni?,neZ

170. The given equation is, siny = 2(sin4 X+

sin™ x

1
+2J+2[cos4x+ +2]—24
cos™ X
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171.

172.

. 4 4 1 1 .4 4
=2(sin” x +cos™ x)+2 + +8-24 =2(sin” x+cos” x)J1+ -16
sin" x cos”x sin” x.cos” x
. 1. 5 16 . ) 16
= siny=2|1-—sin“2x ||1+ —|-16 = 16+siny=(2-sin“2x)|1+——
2 sin® 2x sin® 2x

Since, siny<1 = 16+siny<17

L.H.S. is not greater than 17, on the other hand O < sin® 2x <1

. 9 .4 16 16
= 2-sin“2x>1 and sin“"2x<1 = —>16 = 1+—>17
sin™ 2x sin? 2x
.9 16
= (2-sin“2x)| 1+ — |>17
sin® 2x
This shows that right member of equation (i) is not less than 17.
Thus the inequality holds only when siny =1 and sin®2x =1
b1 b1 b1
= y=[4n+1)§,nel and = 2x=mni§,mel = x:[ZmJ_rl)Z
Y Y
Thus, the solutions are ((Zm + I)Z,(4n + 1]5]
1-cos(x +
We have, 4[3\/4)( —x?2 [#J +2cos(x + y)} =13 +4cos2(x +y)
= 6\/4x —x2 —6\/4x —x? cos(x+y)+8cos(x+y) = 13+4cosz(x +y)
= 4cos2(x+y)+(6\/4x—x2 —8)cos(x+y)+(13-6 4x—x2):0 ... (@)
Let, cos(x+y)=t and 6V4x-x> -8=a = 6V4x-x> =8+a
Clearly, 4x-x2>0 or xX(x-4)<0 or 0<x<4 ... (i)

Now, equation (i) reduces to ; at? v at + (5-a)=0 which is quadratic in t.

D>0 = a2—4.4(5—a)20 = a%2+16a-80>0 = (@+20)(a-4)>0 = a<-20ora=>4

However, according to substitution; a =6v4x - x2 -8 =6y4-(x-2)?>-8 = -8<a<4

.. (iv)
= a=4 {from (iii) and (iv)}

Hence, 6\/4x—x2—8:4 = \/4x—x2:2 = x2-4x+4=0 = (x—2)2:0 or x=2

Now, equation (i) becomes : 40052(2 +y)+4cos(2+y)+1=0 = (2cos(2+y)+ 1)2 =0
= 2cos(2+y)+1=0

1 T 2n 2n
= cos(2+y):—5:cos n—g :>2+y=2mci? = y:ZnRi?—Z,neI

2
Thus, the solutions are (2, 2nn + ?n - ZJ

2
Rewriting the given equation as {tan(x +y) — cot(x + y)} =—(1+2x+ xz) =—(1+ x]2
or {tan(x +y)-cot(x + y)}2 +(1+ x)2 =0 which is possible only when:

P
tan(x +y)-cot(x+y)=0 and 1+x=0 = tanz(x+y):1:tanzz and x=-1

2 ZTC s s
Now, tan“(x + y) = tan Z = x+y:rmiz = y:nniz+1,nel

.. (i)
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The required solutions are (—L nnt 7 + IJ,n el

173. We know, a+b+c:0c>a3+b3+03:3abc, Put a =sinx,b =cosx,c=1

3
—1+sin® x +cos® x + 3sinx.cosx =—sin2x as a+b+c=0= l+sinx+cosx=0
2

b1 b1 3n 3n
= \/Ecos x-—|=-1 = cos|x—-—|=cos— = x=2nnt—+—, nel.
4 4 4 4 4
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