DAILY PRACTICE MATHEMATICS
PROBLEMS SOLUTIONS DPP/CM17

@ T<s<2

= sin™! (sin 5) =5 - 27
Given sin™ (sin 5) > x* — 4x
= x*—4x+4<9-2n

= (x-2)’<9-2n

= \J9-2m<x—2<9-21
= 2-J9-2m<x<2+9-21

2. (c¢) We know that cotA >1 if Dk ot
4

and cot A <1 if %<A<E

1 cotA+cot® A

tan ! (cotA)+ tan™! (cot3 A) =T+ tan 5
l=cot™ A

>

If 0<A<l
4

and tan~'(cotA) + tan™ (cot?A)



3
1 cotA+cot” A .
oI SHATOCA e
l—cot™ A
cotA+cot3 A cotAcos GCZA.Sin4 A
Also, —
1—cot* A sin4A—cos4A
B sin A cos A
(sin2 A +cos? A)(sin2 A —cos’ A)
sin 2A 1
e = Tl N
2cos2A 2
Hence,

(1 - -
tan l(gtan2A)+tan 1((:0tA)+t.an 1(c:ot3 A),

i if0<A<g

0 if£<A<E
4 2

[Since, tan~!(-x) = —tan™' x ]

-1 1—X2 T
COS 5 < —
I+x 3

2
T 1| 1=-x T
= ——<os 1{ J<—

3. (b) We have,

3 1+x> ] 3

1=x> @ 1 1-x°
2<—:>—< 3

I+x° 3 2 1+x
= 1+x? <2(1-x%)<2(1+x%)

1 1

Ng)
4. (d) We have

i [ T o [ e
COSl X2 ‘|-0305l y2 ZE
1+ x 1+y 2

= 0<cos <1

= 0§x2<§:>—




Put x = tan 0 and y = tan @, we get
[ 1-tan?0 1 1—tan2¢ T
COS 72 + cos 72 =y
1+tan” 0 l+tan“¢ | 2

= cos™' (cos 20) + cos™ (cos 2¢) = g

T 1

= 20+9)=— = 0+0=—

(0+0) > ¢ 4
ol 4., _ T

So,tan” x +tan” y = —

o -+ 2
= tan I(X yJ=tan N

1—xy
=xt+ty=1l-xy=x+y+xy=1
(c) sin™ (log[x]) is defined if —1<1log[x]<1 and [x]>0
lS[x]ie [x]=1,2 xe[L,3)
e
Again, log(sin"![x]) is defined if
sin"[x]>0 and —1 <[x]<1
= [x]>0and -1<[x]<1=0<[x]=<1
x€[l,2)
Domain of f(x)=[L2)
For 1<x<2, [x]=1

fx)=sin"10+ 1ogg= logg,‘v’xe 11.2)
T
Range of f(x)= {logz}

(b) We have, tan_]( d J+tan_1[ d ]+

1+a1a2

-1 d
+tan | ———
l+a, a8,




_1[ a,—a _1| ax;—a
=tan ! #]Han 1(#]4__”

il a.—a.
tftan~!| Sn o=l “1]

I+a,a,

=(tem_l ay —tan”! a1)+(tan_l as —tan”! a2)+....

1

=L, A
+(tan a, —tan an_])

i i 1l a,—a
=tanla, —tan"'a; =tan”}| "L
l+a,ay
_ n-1)d
=tan l !
l+aja,
4 d 4 d
.. tan| tan + tan _— H+.....
1+3132 1+3233

0 d (n—1)d
wttan | —— || =——
l+a, ja, l+aja,

7. (c) LetS_=cot'2+cot' 8+ cot? 18 + cot! 32 + ....
. T =cot™2n?

=tan ' —

2n?

= tan ! (iz] = tan~! ( Erel)-(2n-7) ]
4n 1+(2n+1)(2n—-1)

=tan" (2n + 1) —tan™ (2n - 1)

"8, =) {tan”'(2n+1)—tan"'(2n—1)}  =tanoo—tan™ 1
n=l
e BB
2 4 4

8. (d) Letcos'x+cos'y= 27_1t



= (E—sin_li (——sm ]
2
T

|
= sin! x + sin™! y=n——=

I
9. (a) Since, [+sinx= [cosersmz)

_I{Jl—sinx+\/1+sinx}
.\, cot

\/l—sinx—\/1+sinx

X .Xx X . . X
COS——SIn— |+| COS—+SIn—

2 2 2 2

X o X X .X
COS——SIn— |—| cos—+SsIn—
( 2 2] ( 2 2]

-1 X = x' X
= cot —Ccot— ¢ =cot cotil;T—— |p=mM——
2 2 2

= cot‘I

10. (d) Letsin'a=x .. a=sinx
sin?b=y ..b=siny
sin'c=z ..c=sinz

aN1-a” +b\V1-b" +el-¢’
= sin x Cos x + sin y cosy + sinz cosz
= (1/2) (sin2x + sin2y + sin 2z) =(1/2) (4sin x sin y sin z)
= 2 sinx siny sinz = = 2abc
11. (a) We have

o+p= sin_l£+cos_]£ + sin_ll+cos_ll
2 2 3 3

Since sin~! x4+ cos L% = T forall x
2



Also, o= E+ sin”! l < E+ sin”! l
3 3 3 2

. .. o T
as sin 0 is increasing in [0, 5]

. T M T T
-o<—+—=— f>—>a=>a<f
3 6 2 2
L L
12. (b) 1 _ 1 _ rir+l)  __r r+l
T P Y
r(r+1) r\r+l
. -1 1 1 g 1
. tan — =fan ——tan ——
l+r+r r r+1
Lo, 1 . R
--ztanl(—2J=tan11=—
= l+7+r 4
b+1
13. (¢) ‘ra-b<0,s0 cot‘la =cot 'h—cot™ a+m
a_
be+1
b-c<0,s0 cot™ bC =cot 'e—cot b+
—C
c—a>0,s0 cot™ el =cot ' a—cot ¢
c—a
Adding we get
_yab+1 _1 be+1 qca+l
cot + cot +cot =27
a—>b b—c c—da

14. (b) Wehave, A —tan~'2 = tanA =2

and B=tan~'3 = tanB =3
since A, B, C are angles of a triangle, A+B+C=n
= C=n—-(A+B) .. (1)

-1l 2+3
Now, A+B=tan™' 2+tan™!3 =T+tan ][ﬁ}



15.

or

or

or

or

or

= = ~J| X
~.tan"! x +tan 1y='}t+t::m 1{ y}

1—x¥

for x>0, y>0and xy >1

T _3m
= Tt+tan*l(—1) =fi—tan 'l =-—="—
4 4

. From (1), C = 11;—Etw:E
4 4

(b) Wehave, sin™' x+sin”' y=n—sin"' z

xJ(1= )+ pJa-x?) =z
A=) =22 +32(1-x*) - 2yzy(1-x?)
(2 =22 = y2)? =4y2 22 (1= x2)
x* +y4 +zt =2x277 +2yzz2 —2)62y2
+4x*y*z* —4y*z* =0
x4+y +2z* +4x y222:2(x2y2+y222+22x2)

k=2
fﬂJ

16. ¥ T =sin"’
(c) . =8In ( m

)
1+r(r—1)

B x/_—,/(r—l
S Zt {14‘\/—\/(!‘ J
- 2 {tan”™' Vr —tan" (1)}

r=I1
=tan"' \/;— tan™ \/6
=tan"' \/;—- 0

r=1



_ T
S.=tan leo=—

17. (¢) sin?t(x—-1) > -1<x-1<1=0<x<?2
cos?' (x—-3)=>-1<x-3<1=>2<x<4

tan™! ( 2)=XER %ok D, —nl2
2—X

sin? 2= 1)+ cos 2-3) + tan”™ ~Z—cos et
= sin?1+cos?(—1)+tan™ (1) =cos'k +m
T ¥
Tin-Z=cos'k+n
2 -t

T

=>c05‘1k——=>k_—
‘J_

2 1 5

18. (c) 8x +22x+5=0:>x=—1, ~5

—1<—l<1 and —§<—1
4 2
o 1 . .l 3 .
sin _Z exists but sin —5 does not exist

-1

5 . -1
sec ~5 exists but sec

1 .
—— | does not exist,

[

tan~ —i and tan ! —2 both exist
4 2

19. (a) cot(oos1x)=se{tan_]L]---(i)

b2 —a2
= d

bz—az

Let 6 = tan

. tan9 =
b? — 4



In AABC,

AC? =a* +(Vb* —a*)’

AC=5b

" secf=—— ... (ii)
b —a?

From (i), cot(cos™ x) = sec®

ﬁ [ using (ii)]

= b
cos L x=cot™! [—] ... (iii)

\/bz — g2

Again let o, = cot ™! [bJ

[12 _ 2

cot (cos_l xX)=

- PR® = (Vb —a” )’ +b°
PR =+/2b% —4?

LoCosSO=——— ... (iv)
25 —g*
From (iii),
cos ! x=q Or Xx=coso

X=—— [using (iv)]
2% —a®
20. (a) tan(tan x +tan™'y + tan™' z)
—cot (cot™ x + cot™ y + cot™ z)




=tan (tan™' x + tan' y + tan™' z)

|

T =5 n =| T = |
—Cot| ——tan X+——tan y+——tan "z
2 2 2

) -1 _T
Jtan - X +cot X—E

=tan (tan' x + tan"' y + tan™' z)
—cot{3m/2 — (tan ! x + tan"' y + tan™' z)
=tan (tan' x + tan"' y + tan™' z)
—tan (tan'x +tan'y +tan' z) = 0
tan A—tan B
I+tan Atan B
P3x  2x-K
_2K-x \BK
- \/gx 2x—K
1+
2K —x \EK
_ 3Kx—(2x-K)(2K -x)
(2K - V3K +3x(2x — K)
3Rx—{@Kx~2x%" = 2K* 4 XKx)

" 2 BK2 3K + 243%% —3Kx

21. (30) tan (A - B) =

2x? —2Kx+2K? 1 5
= =—==tan 30
232 —2B3Kx+ 243k 3
. A—B=30°

. T T o n
22. (5) cot 1£>— = — < cot I Z<n =>—oo<—<~/§
T 6 6 T T

—=n<m/3 (“n>0) =n<5 (+5<m/3<6)

2] 3
23. (1) sin™ {x_x_+x__,__}+
2 4




2 .3 4 6
This is true only when x — X +* - =x- X% +X | =" ;=
2 4 2 4 Lef==
2
2
i
2
X
|
2
2
(Common ratios are — * & —*_ & |common ratios | < 1, in the given
2 2
interval)
)
2x - 2x = x=0orx=1=x=1,
2+x 24x*

{x cannot be zero as 0 < x| < /2 }.
24. (2) The given question can be written as

sin”! (éj +sec! S+ sec”! (2)+ sin”! (%)

+2tan”! (%J +2tan”] (\/5) =km

or {sinI [% +cos” | (é)} + {sec_l(Z) +cosec | (2)}
~|r{2tan_1 \/15] +2cot”! (\/15)} =kn

1 1
or g+§+2{tan l_~_ 4 cot 1—}:kn

3 3

or E+2[E):kﬂ?
2

or m+mn=kn
or 2m=Kkn
or k=2



25. (11.5) tan[cos_l [L)—sin_l(iﬂ
V82 26

= tan (tan™9 — tan™'5)

= tan tan =—
1+9x%x5 23
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