DAILY PRACTICE

PROBLEMS

)

@

The first equation can be written as
xsina+y><2sinacosa+zsina(3—4sin2 a)
=2x2sinacosacos2a
:>x+2ycosa+z(3+4cosza—4)

= 4cosa(2cos2 a—1)assina#0

= 800s3a—420052a—(2y+4)cosa+(z—x)=0

z +2 zZ—X
= cos3a—Ecosza—y cosa+

=0
which shows that cos a is root of the equation

z +2 z-x
Pz Yrey,

2 4 8
Similarly from second and third equations we can varify
that cos b and cos c are the roots of the above equation

W=d2+b2 42 (a4 +b4)coszesin26 )
+a*b*(cos* 0+sin* 0)

=0

(D)

Now (a4 + b4)cos2 0sin 0 + azbz(cos4 0+sin? 0)
= (a* +b*)cos? 0sin 0+ a*b* (1 - 2cos? Osin? 0)

= (a* +b* —2a%b?)cos® Osin? 0+ a’h>

.2
S (2 —p?2 SN20 2 ...
+0<sin?20<1
05 (@ —5) sin” 20 g (a® -b*)?

- 4 4
-2

= a?b? < (a2 —p2 2 SN 28 | 22

1
<(a® —b2)2.Z+a2b2 ...(iii)

.. from (i), (ii) and (iii)
Minimum value of ? = 42 + p2 + 2\Ja?b? = (a+ b)2
Maximum value of 12

2
—a® +b? +2\/(a2 —bz) .l+azb2
4

=a®+b° +%\/(a2 +b3)? _ 2(a* +b%)

.. Max value — Min value

=2(a® +b*)—(a+b?) = (a—b)*

©

We have

4

6
Z Cosec[e + (m—L)n }cosec[e +an} =42
m=1

=

. 1
= sin20=—= 20="or—
2 6

©

o (o3
oo ) o002 -

cot@—cot(6+37nj =4 = cotO+tan0 =4

cos” 0+sin’ 0 = 4sinOcos O

T 5m
= g2

6 12 12
J3 secx+cosecx +2 (tan x—cot x) =0

2 2

3. .
= 7s1nx+Ecosx =cos“X sin“x

T
= COo8 X—g = c0s 2X

b
= X—E =2nm+2x

_2nTC+TC — o
=>Xx= 3 T Orx= 3
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ForxeS,n=0=x=—,~—
orx eSS, n X 9’ 3
I
n X 9
- N
n =X 9
n n 7n 5%;
.. Sum ofall values of x= ———+——-—— =

(@ We are given that
(cota).(cota, ) .... (cot o, ) =1
= (cosa,)(cosa,).... (cos a.,)
=(sinay) (sina,)....(sina,) (1)
Lety=(cos o) (cosa,) .... (cos a,) (to be max.)
Squaring both sides, we get
y?=(cos? a;) (cos? @) .... (cos? o)
= Cos a,, sin o, €os ., sin a, .... cos o, sin a.,
(Using (1))

1
= 2—n [sin 20, sin 2a, ....sin 2 a,, ]

As 0<ay, 0y,...0, ST/2
s 02204, 205,....20, €T

= 0<sin2o04,sin2a,,.....sin 20, <1

s 1
sy Sz—n.ljyﬁzn/z
. Max. value of y is 1/2"2.
®b) a<P<y<d and sina=sinf=siny =sind =k
=>Bf=n-a,y=2n+0a,0=3n1-0

So that the given expression is equal to

3m—a

4sin%+3sin[n_a]+2sin 21'cz+ot +sin

.o o .o o
= 4s1n5+ 3cos——2sin——Ccos—

o a f a a
= 2[sin—+cos—] =2, /1+2sin—cos— =21+ k
2 2 2 2

20
l4cos® 20 9
(ab,c.d) Wehave, 1+secO = =
cos 0 cos 0
similarly for others.
2cos? 9

y (9)—tan9 7 2c0s’0  2cos’2" e
" 2" cos® " cos20 c0s2"0
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[cosB.cos 20.......cos 2"719]0052%

= tan—.2"*!
2 cos2"0

sin@ on sin2"0

Cc0s2"0 2"sin®

) (%) = tan(4.%) =1,
() mlog)

Similarly others are also true.

=tan2"0

12 5
3 — = COSB =t
(a,C) SlllB— 13 13

according as tanf3 >0 or <0
oo Ssin(a+B) —12cos(a+ )
=5[sina.cos 3+ cosa sin 3]
—12[cosacosP —sinasin ]
=(5cosPB+12sinP)sina

+(5sinff—12cosf)cosa

25 144 . 60 60
=|—+— |[sina+| ——— [cos o
13 13 13 13

=13sina if tanf3 >0
= {(5sin(a+B)—12cos(a+B)}coseca =13
If tanf<0 then 5sin(o+p)—12cos(o+p)

119 . 120
=—SIH(X+FCOS(X

= [5sin(a + ) — 12 cos(o + B)] cos eca

119 120
=——+4—cota
13 13

(b,c,d) From the first relation we have
a[sin(0+ ¢) —sin(0 — )] = b[sin(0 — ) + sin(0 + )]
= 2asindpcosO = 2bsinOcos ¢

= atan¢ = btan 6 = (b) is correct
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, b 2 0 N sin3A:k' 2 _ 2k
atan- tan - sind k-1 k-1
l—tanzé l—tanZQ . . 3
2 3sind—4sin”" A 2k
- ind k-1
sin -
From the second relation replacing
6 1 o 3—4sin’ 4= 2k 4sin2A=g
tanE—;[btan5+c] we have = -1 k—1
k-3
) = 0<——<4 [sind#0or1]
atand bibtan? +c) k-1
2
20 2 k-3
1=tan”™ o pran @ e Now, —— >0 isk<1ork>3 ... (i)
a 2 k-1
k-3
and <4
= tani{az—(btani+c)2} k-l
2 2
3k-1 1
= 5 >0 = k<§0rk>1 ...(iid)
=b(btan$+c)(l—tanzij
2 2

(ii) and (iii) simultaneously hold if £ < % or k>3
= tang(a2 —b? —cz) = bc[l +tan® g]

1. @
We have
2tan$ 2he 2 2
= 2__ IS (atan[?)—\/az—ltanot +\/a2+ltan[3—\/a2—ltany
1+‘[an2$ a”=b"~-c
2
2bc + atany—\/a2+ltanoc 20
=sing=—7—3—3
a” —-b"-c
2ac = {a2+a2—1+a2+1} (tan20c+tan2[3+tan2 Y)
Similarly we get sinf = -5 5
a” —=b"+c 5
tan 34 —{atanoc+\/a2—ltan[3+\/a2+ltany} 20
10. (bye,d) Given: 2224 _ (D)
tan A4

2
4a
= tan2a+tan2[3+tanzy z2— 33Ztan2a24

tan34—tan 4 -1 sin2 A4 3a

—l=—=k-1
tan A4 cos3A4sin 4 12. (3)
2cos 4 f—]— cosd k-1 1+COSOL:1+2CLB_1
= ———=k- =— _
cos34 cos3d 2 2—cosf
=> (a) is incorrect :2—cosﬁ+2(:osﬁ—1 _ 1+cosP
2—cosf 2—cosf

tan34 = sin34 cosd )
an A cos34 sin A —2c0s2 % 2cos”(B/2)

2 1+2sin%B/2)
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2 l 1 n
— cos2 % =M (1) or ——+§c0s2x—§cos4x +—cosbx = Z Cpy COSMX
2 1+2sin?(B/2) 8 8 8 8 m=0
Comparing, we getn=6.
2
o l—cos2 o cos"(B/2) 15. ® v Pi=m
1+2sin?(B/2) P2 =m?

B sin? 0 + cos? 6 + 2 sin 0 cos O = m?
1+2sin2(B/2)—cos2(B/2) IS’ 2
_ 2 (m~-1)

1+2sin?(B/2)

= sinOcos 0=
1+2sinZE

Now, from eq. (iii), we get
2o _ 3sin’(B/2) P, =1-3sin20 cos? O

= sin 5 — -2
1+2sin“(B/2) . 5 ?)(mz—l)2
Divide egs. (2) by (1), we get = (1=Pg)=3(sinHcos0)"= 4
_ 2_1)2
20 2 B tan(o/2) = 4(1-Pg=3(m"-1)
tan” — = 3tan 5 = tan(B/2) V3 16. (@) Letsin? 6 cos? 0=k, then from eq. (i), we get
' P,—P, ,=—kP ,.
3 tan(o / 2) _3 From eq. (ii), P, = 1-2k
tan(B /2) and from eq. (iii), P, = 1 -3k
13. (0) Put n=10,
1 1 1 thenPlO—PSZ—kPGZ—k(l —3k)
We have xy + yz + zx = xyz ;+;+; v Py —Pg=3k2—k ...(iv)
and put n = 8, then Pg — P, —kP, =—k (1 - 2k)
= 2 _
Now, x cos 6=y cos (6 +E) =2zcCos (6 +ﬂ) = k (say) Py =Pg+2k"—k
3 3 =1-3k+2K2—k

= Pg=2k*-4k+1

k k .
then x= VE T o andz= . From eq. (iv), P, = 5k2—5k+1
cosd cos(9+—j cos(9+—j S 6P —15Pg+10P,+7
3 3 = 6(5k2—5k+1)— 15 QK2 —dk+ 1)+ 10 (1 - 3k)+7
=8
N i1 1.1 1 {cose+cos(9+2—nj +cos(9+4—nﬂ 17. () 5sin?x+ 3sinx cosx —3cos? x =2 (sin® X + cos? X)
x y oz k 3 3 = 3tan’x+3tanx—5=0
1 -1y . (B) ( 1) (B -3+/69
—k{cose+cose( zjfslnek 2J+cos@ ) 7sm6kf ZJ = tanx-T
and sin?x —cos 2x =2—sin 2x
_ l{cose—cose e sin® — REl sine} —0 3sin? x + 2 sin x cos x = 3 (sin? X + cos’x)
k = cosx(2sinx—3cosx)=0
xy+yz+zx=0 3 b
14. (6 Eithercosx=0ortanx= — = cosx=+——
() ) 2 Vi3
Given that sin® xsin3x = Z Cn COS MX . —3+4/69 3
m=0 Taking= ¢ = ——, tanf =—
6 2
. . n
or (W}sinxzzcmcosm we get tano +tanB = 1+/69 / 6
m=0
3 1 n 18. (@ Taking tana = ﬂ, tanf = ﬂ
or g.(Z sin3xsin x)—g.Zsin2 3x =) ¢, cosmx 6 6

m=0
cosy =0,cosd ==

S‘N
w

1 n
or %[cos2x—cos4x]—§[l—cos6x]= Z C,, COSMX

m=0

we get tan o tan§ + cosy +cosd =——+

W | W

SIS
W
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19. A-p,q.rs;B-rs;C-qrs;D-q,s

A)

(B)

©

D)

f(0)=(sin6+ cosecE))2 + (cos0 +sec 9)2
=sin” 0+ cos” O +sec” 0+ cosec>0 + 4

=5+1+cot26+1+tan29=9+(tan9—cot9)2 >9

sina—sinff =a, cosa+cosf=>b

:az+b2=2+2cos(0c+[3)=4cos2 <4

a+p
2

sind+sinB . (A+Bj
<sin

. . . T
s.sinAd+sinB < ZSII’IZ

| .
or —2(s1nA+s1nB)£1

Let 4 =7 cosx + 6sin x =6 (2 cosx + sinx) — 5 cosx
=6-—15cosx

Now, 2 cosx + sinx =1 = sinx =1 —2 cosx

= sin?x = 1 — cos®x = 1 — 4cosx + 4cos’x

4
s cosx=0or g.So,A:60r2

20. A-q;B-p,s;C-r;D-p

A)

y= cos? 0 +sin* 0 = cos’ 0 +sin> 0(1- cos’ 0)

(B)

©

D)

3
_1-Lsin220 = 2<a<i
4 4

tan4<0 = A>§ = O<B+C<£
2

tan B +tanC

= tan(B+C)>0 = ———— —
l-tanBtanC

= 0O<tanBtanC <1

cos? -1

Let y= 2
cos“+cosH
= (y—l)cosze+ycos6+l=0

1
= cosO=-lorcos®=——

-y
—1<L<1
-y

= y<0ory>2

y=tanA4 tan B = tanAtan[g—Aj

(L
- 1+\/§x

= x2+\/§x(y—l)+y=0

J , Where x =tan 4

- Xe€R = 3(y-1)>-4y20 = yﬁéoryzi"

T
Also, 0<dB<z = 0<tan 4,tan B <3
= O<tanA4Atan B <3

1
L 0<y<L—
=3



