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Numerical Value

Daily Tutorial Sheet - 12

141.(7) Given equation is 4x? - 3x+a =0

3
sinA and cos A are its roots, then sin A+ cos A = —
4

. a
SiNn AcosA =—
4

Now, sinA+cosA+tanA+cotA+secA+cosec A=7
. SinA cosA 1 1
(sinA+cosA)+ + + + =7
cosA sinA cosA cosA
. sin? A+cos? A sinA+cosA
(sinA+cosA)+ - +— =
sin Acos A sinAcos A
3

3 1+(sinA+cosA) 7 3 25 7 25
= —+ =7 = =7 == = - =

4 sinAcos A a 4 4 a 4

4
142.(2) We have, 2k-4=0 k=2

Now, sinx +cosecx =2

sinx+——=2

sinx

sin?x +1=2sinx

sin?x -2sinx+1=0

(sinx-1)* =0

sinx-1=0 sinx =1

V4

Then, cosecx =1 ( O<x< Ej
So, sin™ x + cosecx = (1)" +(1)" =2 (- neN)

143.(4) Given, tan(zcos0) = cot(zsing)

T
tan(x cos0) = tan{+§ - nsin@}
/a
wcoso = irE— 7 sing

1
cosf = +— —sind
2

1

sin6 + cos0 = J_rg

1 1
——sinf +—cos0 =+

1
V2 V2 22
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272

T . . T
cosfcos— + sinfsin— ==+
4 4

0 T N 1
COoS —— | =T
4 2.2

1 1
t— =t (Given)
e 22
= A=2,u=2 A+u=4

144.(1) Given, equation is x* - x3 sin2p + x2 cos2pB —xcosf —-sinfF=0
Now, S; =tan6, +tanb, + tanfs +tanb, = sin2f
Sy =2 tan b, tan by =cos2p
S3 =2 tan @, tan 6y tan 03 = cos
S, =tanb, tan b, tan b3 tanf, = —-sin f
S; - S3
We know that, tan (6 + 6y +63 + 6, ) = ————
1-S5 +S,

sin2f —cosfp  2sinfcosf-cosp cos B[2sin § —1] _cosp

: - - — =—— = cotp
1-cos2p -sinp 2sin“ B - sin sinB[2sinf-1] sinp
But tan () + 6y + 63 + 6, ) = cot(np) n=1
2 4 1
145.(0) -- asin® = bsin 9+—7r =csin t9+—7r =— (let)
3 3 k
1 1 2r) 1 4r
Then, —=ksind,—=ksin|0+— |, —=ksin|6+—
a b 3 ) c 3
1 1 1 2r 4r
—+—+—=k|sin0+sin| 0 +—|+sin| 6 + —
a b c 3 3
bc + ca + ab . . Vg ab + bc + ca . . 1
= —————— =k|sin0+2sin(0 + 7)cos— | = ———=k|sing-2sinf - —
abc 3 abc 2
ab +bc + ca . .
= ——— =k(sinf-sing) =0
abc
ab+bc+ca =0
cos6x +6cos4x +15cos2x +10 (cos6x +cos4x)+5cos4x +5cos2x +10cos2x +10
146.(2) LHS = _
cosbx +5cos3x +10cos x cos5x +5cos3x +10 cos x

2c0s5x - cosx +5(cos4x +cos2x)+10(1+cos2x) 2cos5x - cosx +10cos3x - cosx + 20 cos® x

cosbx +5cos3x +10cos x cosbx +5cos3x +10cos x

_ 2cosx[cos5x +5cos3x +10cos x|

=2cosx
(cos5x +5cos3x +10cos x)

a+ a— a+p+2 a+
147.(4) Cosa+cosﬁ+cosy+cos(a+ﬁ+y)=Zcos( zﬁjcos( Zﬁj+2c:os( ﬁz y]cos[ Zﬁ]
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(a+ﬁj{ (a—ﬁ] (a+ﬁ+2yﬂ (a+
=2cos cos + cos =4 cos
2 2 2

=4cos[a+ﬁjcos(a+yjcos(ﬁ+y] A=4
2 2 2

1 1

ﬁj{zcos(Za;—Zyjcos[zﬁ;r%/ﬂ

148.(2) F(0) = — . s = 3
sin“ 6 + 3sinfdcosH +5cos” O (sin20+0052 0)+—sin29+4coszt9

1 2 2
1+c0s20 24 3sin20+4 +4cos20 3sin20 +4cos20 +6

3
1+§sin20+4-

2 2
F(0),0 = 5 1 2 (-» minimum value of 3sin260 + 4 cos26 is -5)
cos 6 sin 6, cos 6 sin 6,
149.(1) - ke S | and 0,270 4
cosl, sinb, cosl, sinb,

6, and 6, be the roots of

cos 6 siné
+

=1 o)

cosby  sinfy

cos6 1 siné

= =1-
cos b, Sinb,
On squaring both sides, we get :
cos? 0 sin?0  2sin6 1 sin? 0 sin?0  2sin6
= 5, Ut ST = 5 T e, it o T
cos” Oy sin“ 6, sino, cos“ 0y cos” by sin“ 0y sinb,
1 1 9 2 ) 1
= I sin® 6 —| — sinf+1-——5—=0
cos® 0,  sin” Oy sin g, cos” Oy
1 .2 2 . sin? Oy
= — 5 | SN0 —| — sing -——5—=0
sin“ 0y cos” O, sing, cos” Oy

6, and 6, be the roots of above equation, then product of roots

sin? )
2 sin?6, sin? 6, cos? 6.
sin@, sinfy = ——2° ) =-—7 2 x 1 2 — _sin® 6, sin? 6,
1 cos” 0y 1
sin? ) cos? 0o,
sin g sin6,
—'12 9 _ _sin? 0y @)
sin® 0y
Similarly, again taking equation (i)
cos6 siné siné cosf
+ =1 = =1-
cosby  Sinfy sing, oS 0y
cos 0, cos b,
% = —cos? 0, ... (i)
cos” 0y
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On adding equations (i) and (i), we get :

cos ) cosfy sino; sinb, cos) - cosbty sinf; - sinf,

= —(sin2 6y + cos> 62) =-1

+
cos? 0o, sin? Oy cos? ) sin? 0,
. 3 . 1 . 3 . 1 . . .
150.(6) - sin” xsin3x = Z(4 sin x)sm 3x = Z(S sinx - sin3x)sin3x
11 . ; .2 1
=1 5(2 x3sin3x - sinx —2sin 3x) = gI:S(COSZX —cos4x)—(1- cosz)}
1 n
=—[cos6x —3cos4x +3cos2x —1] and z Cy, cosnx = sin® xsin3x is an identity in x
8 m=0
1
= g[cosfix —-3cos4x +3cos2x —1]
On comparing both sides, we get: n=6
151.(0) - a is the common root of equation X2 —ax+12=0

x?> -bx+15=0 and x*> -(a+b)x+36=0, then

a®-aa+12=0 )
a® -ba+15=0 )
a®> —(a+b)a+36=0 ....(i)

On solving equations (i) and (ii), we get : a =13

a=3 (v a>0)

Thus, cosx + cos2x + cos3x = a =3 which is possible only when
cosx =1,cos2x =1 and cos3x =1

Then, sinx=0,sin2x=0 and sin3x=0

sinx + sin2x +sin3x =0
A
152.(5) We have, 5" 1+2(1-cos0)+3(1 —cos@)2 +4(1 —cosG)3 +...00 RN
We know that, 1+ 2x+3x2 +4x° +...00=(1—x)_2
Put x =1-cos@, we get :

1+2(1—cos€)+3(1—cos€)2+4(1—cosé?)3+...oo =(1—1+cos€)_2 =sec’0=1+tan’0 =1+

N |
N | o

5
Now, = 5 [From equation (i)]
1=5
153.(6) - 3sin?x-7sinx+2=0

3sin? x - 6sinx —sinx+2 =0
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(sinx-2)(3sinx-1)=0
Either sinx-2=0
= sinx =2

or 3sinx-1=0

(Not possible)

1
sinx = — =+ve
3

sin x is +ve in I and II quadrants.

Now, [0, 27 | > 2 values in I and II quadrants

(27,47 ] — 2 values in I and II quadrants
(47,57 ] — 2 values in I and II quadrants

Total number of values are 6.

154.(2) Given, 4 cosec? [ﬂ(p + t)J +p?>-4p=0

4 cos ec? [ﬁ(p+t)J =4p-p?

2

sin|z(p+t)|=—
el
We know that, 0 <sin®[z(p+t)]<1

If—220:>4p—p2>0 =
4p-p

O<p<4 R 1]
4 4-4p+p?
<1 = p+p

If <
4p-p® 4p - p?

<0

p(-4+p)<0

(p-2) <0 0
p(4-p)
pe (-0 0)u{2}u(4 o)

Now, on taking common from equations (i) and (ii), we get :

p=2

5

155.(2) We have, ZCosrx =5in [0.27]

r=1

Lo Wi

COS X + coS2x + cos3x + cos4dx +cosbx =5

It is possible only when cosx = cos2x = cos3x = cos4x =cosbx =1

and it is satisfied by x=0, 2

Number of solutions is 2.

(-1<cosO<1)
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