DPP

DAILY PRACTICE PROBLEMS

CLASS : XIIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :5

Topic :-INVERSE TRIGONOMETRICE FUNCTIONS

1 (<)
Since, tan~!x and cot™! x exists for all x € R and cos~ (2 — x) exists, if —1<2—x<1

Ix — cot™lx = cos71(2 —x)

~ tan™
Is possible only if 1 < x < 3.
Thus the solution of given equation is [1, 3].

2 (a)
i 12y 1y 1 %) <E
Since, 0 < cos (;+ 1—x%1 4)S2

Because cos ™!

And cos_lg —cos x>0

x is in first quadrant when x is positive

So, cos_lg > cos 'x

Also, 5[ < 1]x| < 1=x| < 1
3 (b)

We have,

8
tan"}(x + 1) + tan"}(x — 1) = tan™! (—)

31
_1{ 2x ] _1(8)
=>tan {———— = tan -
1—(x2=1) 31

2x 8
= = —
2—x* 31

1
=8x%+62x— 16 =0=>(4x —1)(x + 8) = 0=>x = 78
4 (b)

On putting x = tan 6, we get

__,( 2tan® _,(1— tan®0 _,( 2tan® T
3sin™ | ————| —4cosT | ——— | +2tan" | ————| =3
1+ tan“06 1+ tan“96

s
=3 sin~!(sin 20) — 4 cos~!(cos 20) + 2 tan~!(tan20) = 3
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—3(20) — 4(26) + 2(20) = =

3
T
:>69—89+49=§
50=_stanlx =2
—6 an x—6
1

T
>x=tan—=>x=—
6
5 (b)
Given that, x? + y* + z% =12
—1(xy -1(yz —1(xz
Now, tan (;) + tan (;) + tan (;)

Xy | Y3 X3 _ Xy7]
gr  xr yr o3

1_(x2+y2+zz)

I
ctr
QO
=

7‘2

lx L
Xy | V3T X3
| A yr oy

= tan >
1T
r2
T
2
= tan “oc0 = —
2

6 (d)
We have, (sin"1x)3 + (cos™1x)3
= (sin™! + cos™! x)3 — 3sin™
3
T n
= — —3(sin"!xcos 1 x) 5

xcos™tx (sin™lx + cos™1x)

8
3
m° 3m s
L e S I e P |
=g~ sin x(z sin x)
3
m° 3n 3
- _ o1 1,2
=g~ sin x + > (sin™"x)
3
T 3, 12 T4 ]
—8+2[(sm x) —5sin"lx
3 2 2
m° 3w 2 T m° m
_ ia—1 — —gin—! - _
—8+2 (sm x) 2sm x+16 16
3 3
n° 3w 1 m2] 37w
=5+ | x—z)]—ﬁ
_n3+3n(_ 1 n)Z
=gy TSN x— 7

3
= The least value is g—z

. g 2 37\ 2
Since, (sm Ty — E) < (—")
4 4
. 3 9 2 3 7 3
~ The greatest value is ;r—z + 1—’2 x ==

7 (d)
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y
Hence, the line x = 1 is a tangent to the function.

8 (<)

Letsin~'x = 6. Then, x = sin 6 and /1 — x? = cos @
Now,

1 1 T T
—1<x<——==2>—-1<sinf<——=>——=-<0<—-—

72 27 72%0%7
~ sin™? (2x«/1 —x?%) = sin7!(sin20) = sin™' ( — sin(w + 26))
= sin~! (sin( —m — 26))

=_n—29[-.-—Eses—zs—z<—ﬂ—2930]

2 4 2
=—m—2sin"'x
9 (@)
0= tan_l\/m_}. tan_l b(a + b + C) + tan—l\/m
bc ca ab
2 _ a+b+c
Lets =

Hence, 8 = tan"'+/a?s? 4+ tan~'4/b?%s® + tan~'./c?s?
= tan~!(as) + tan"!(bs) + tan~1(cs)
_1| as+bs+cs— abcs?
= tan > s s
1 —abs*— acs“ — bcs

s[a+ b + c¢) — abcs?]

Hence, tan 06 = [
1 — (ab + bc + ca)s?

s[(a+b+c)—(a+b+c)]]_0
1—s%(ab + bc + ca) B
10 (a)

We have,

e4m5n]=—4m+0€]|0,nr]

Also,

cos(—4m+6) =cos(4mr—0) = cosb

~ cos}(cosf) = cos Hcos(—4nm+6)} =—4n+6

11 (c)
Given, sin"'x =2sin"'a
Since, — g <sinlx< g
b4 . T
= ) <2sin""a< 5
T ) T
= -7 <sinTa< 2
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(-5 zaz ]
4) — 7~ 4
1 cq< 1
: ___ __

\/7 \/7

< 1

_\TE
12 (b)
We have,

1 =1 s
sin” " x + sin 2x=§

=1 n -1
= sin 2x=§—sm X

T
=2x = sin (§ — sin™! x)

3 1
=2 = cos(sin"lx) — > sin (sin~'x)

\3 x

=>2x——>< 1—x?2—-Z=

2
Sx\f\/i

=25x? = 3 — 3x?

=_Zf$x— j “RHS>0 . x> 0]

13 (c)

Since, 2sin™! = sin_l(Zx\/?xZ)

Range of right hand side is [ = g

n<2 <7T
> ——= sin"lx <=
2 2

T T
=>4<51n x<—

=X €

o
14 (c)
cos tx+ cosTly+ cosTlz=m
=cos ' (xy —\J1—y*J1—x*) =m—cos™ !z
=xy — /1 — x%/1 — y? = cos (T — cos™ 1 z)
=xy —1—x%J1—y*=—3
=xy + 7 =4+/1— x%/1 — y?
On squaring both sides, we get

xzyz+z2+2xyz—1—x2—yz+x2y2
=>x2+y2+z2=1-2xyz

15 (b)

t( _15+t —12)— t(t _13+t —12)
cot| cosec 3 an 3 = CO an 2 an 3
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I
(@]
o
=

16 (b)

We have, sin~ ! x + sin~! y=m— sin~1z

orx\/l —y? +y\/1 —xt=3

orx’(1 — y?) = 2% + y*(1 — x?) —2yzJ(1 — x%)

or(x? — 7% — y2)* = 4y2z%(1 — x?)

orx? + y* + z* —2x%z% +2y?2? —2x%y? +4x*y?z% —4y?z2 =0
orx® + y* + z* +4x2y?z% = 2(x%y? + y? 2t + z%xP)

k=2
17 (b)
Given, tan"'x + tan"'y + tan"lz=nm
_1(x+y+z—xyz)
= tan =
1—xy—yz—zx
xX+y+z—xyz
1—xy—yz—zx -
x+y+z=xyz
18 (b)
Since, 1 radian = Z—;T
) V43 42n 2
. 12rad1an=§>< 12:F=4TI—H
And 14 radian = Z—Z X 14 = 419—1n
5t
= 47‘[+ﬁ
. cos (cos12) — sin~!(sin14)
= cos ! cos (4n—2—n) — sin~!|sin (47‘[ + 5_1r)
11 11
= cos !cos (2_n) — sin~! (sins—n)
11 11
=4m— 12— (14 —4n) =8m — 26
19 (b)
Let sin~!'x = 6. Then, x = sin 6
Also,
1<x< 1=>1< sinf < 1=>E<9<E=>E< 39<3_n
27 27 - 6~ —2 27— 2
Now,
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sinT1(3x — 4x°)

= sin"!(sin30)

= sin~! (sin(m — 30))

—r—30 [+ T<30< s T _3p<T
277 2 27 —2

1

=m—3sin" " x
20 (c)
c0s(4095°) = cos(45 x 90° + 45°)
= — sin45°
.
=— stn
= sin ( — Z)
sin~{ cos(4095°) }
s
= sin 1sm(—1)
s
T2
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C A B B B D D C A A
Q 11 12 13 14 15 16 17 18 19 20
A C B C C B B B B B C
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