RD Sharma Solutions for Class 12 Maths Chapter 4
Inverse Trigonometric Functions

EXERCISE 4.10

1. Evaluate:

(i) Cot (sin (3/4) + sec (4/3))

(ii) Sin (tan? x + tan? 1/x) for x< 0
(iii) Sin (tan x + tan* 1/x) for x>0
(iv) Cot (tan* a + cot a)

(v) Cos (sec! x + cosec x), |x]| 21

Solution:
(i) Given Cot (sin? (3/4) + sec® (4/3))
(. 13 43
cot|sm —+cCcOos —
\ 4 4

- 41
' SEE CX =008 " —
X

We have

L =
SN X 4Co8 X=—

By substituting these values in given question, we get

Fi
cot—
P

=0

(ii) Given Sin (tan x + tan 1/x) for x< 0

i 1 \
SN, S el .
sin(tan_l X+ (cot ™ x — ﬂ;}) t - tan 6 =cot 5 T forx <0
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_ _ T
. tan le—cot 18::
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On simplifying, we get

. T
S| ——
"

We know thatsin (-8)=—sinB

. T
—sim — =—1
3

= —

(i) Given Sin (tan x + tan* 1/x) for x>0

1

) [ tan @ =cot™ forx =0

1
B sin(tan_l X +cot™'x g

Again we know that,

— _ T
tan" 0 + cot IHZE

Now by substituting above identity in given question we get,

. T
511 —

(iv) Given Cot (tant a + cot™ a)
We know that,

Ll

tan_l B+ cot_l 0=

(R
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Now by substituting above identity in given question we get,

-
cot| —
-

(v) Given Cos (sec! x + cosec? x), |x| =1

We know that

-1 41
sec B=cos —
6
Again we have

_ R
cOsec lEl:sm IE

By substituting these values in given question we get,

b 4 1
COs| COs —+sin  —
_ X X

We know that from the identities,

| -1 T
s 0+ cos B::

=

Now by substituting we get,

i
Cos—

2. If cos? x + cos? y = n/4, find the value of sin? x + sin! y.

Solution:
Given cos x + costy = /4
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We know that

. 1 -1
sin B+cos Q=

(R =

Now substituting above identity in given question we get,

T .4 )V (®™m .4\ =
——sin X [+| ——sin 'y |=—
2 2 ") 4

a—

=3

Adding and simplifying we get,

T— [51'11_1 X+sin7y ) =

— .

+ | A

On rearranging,

sinT'x +sin'y=n-=

= 4
. A ] 3T
sin” X +sin”T y ==

= 4

3.Ifsintx +sinty=mn/3 and cos* x - cos? y = /6, find the values of x and y.

Solution:
Givensintx +sinty=m/3 ....... Equation (i)
And costx-costy=m/6..... Equation (ii)

Subtracting Equation (ii) from Equation (i), we get

(sin'x—cosx)+(siny +cos y) =

—

WA
o | A

We know that,

4

. 1 -1
sin B +cos B=

o | A
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By substituting above identity, we get

P, | -1 T
(sin "X—cos X)+| —
=

=
6

=

Replacing sin™ x by /2 — cos™ x and rearranging we get,
——CO8 "X |-CO8 "X=——
e 3

Now by adding,

i 5T
2cos I x =
g 6

We know that Cos (A + B) = Cos A. Cos B —Sin A. Sin B, substituting this we get,

Fie Fie . T . T
X=C05—.CO5——51—.5111—
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x:\/‘__l
L 242

. -1, . .
Now, putting the value of €05 X in equation (ii)

ST 1 T

——Cos Yy =—

- 12 6
-1 T
Cos Yy =—
= 4

J3-1 1

' dea s

¥y="=
= 2\/5 And \',E

4. If cot (cos™3/5 + sint x) = 0, find the value of x.

Solution:

Given cot (cos*3/5 +sintx)=0

On rearranging we get,

(cost3/5 +sint x) =cot™ (0)

(Cos*3/5 +sintx) =m/2

We know that cos x + sint x = 1t/2
Thensintx =m/2 - cosx

Substituting the above in (cos™®3/5 + sin x) = /2 we get,
(Cost3/5+m/2-costx)=m/2

Now on rearranging we get,
(Cos3/5-costx)=m/2-m/2
(Cos13/5-costx)=0

Therefore Cos™ 3/5 = cos™ x

On comparing the above equation we get,



RD Sharma Solutions for Class 12 Maths Chapter 4
Inverse Trigonometric Functions

x=3/5
5. If (sin x)? + (cos™ x)? = 17 n?/36, find x.

Solution:

Given (sint x)? + (cos® x)? =17 n%/36

We know that cos™ x + sin! x = /2

Then cos™ x =1/2 - sin't x

Substituting this in (sin x)? + (cos™ x)? = 17 n?/36 we get
(sintx)2+ (/2 - sint x)? = 17 ?/36

Lety =sin™ x

y? +((m/2) —y)? =17 */36

y> + 1[4 —y? =2y ((n/2) —y) = 17 */36

/4 —ny + 2 y*=17 /36

On rearranging and simplifying, we get
2y?-ny+2/91m*=0

18y?-9my+2m? =0
18y2-12my+3my+2m? =0

6y (3y - 2m) + m(3y-2m) =0

Now, (3y - 2it) =0 and (6y + 1) =0

Thereforey =2n/3 andy =-m/6

Now substituting y = - /6 in y = sin! x we get
sinlx=-m/6

X =sin (- t/6)

x=-1/2

Now substituting y = -2rt/3 iny = sin"t x we get
X = sin (2m/3)

Xx=V3/2

Now substituting x = V3/2 in (sint x)2 + (cos™* x)? = 17 i’/36 we get,
=1n/3 +1/6

=1t/2 which is not equal to 17 ?/36

So we have to neglect this root.

Now substituting x = -1/2 in (sin’? x)? + (cos ™ x)? = 17 n%/36 we get,
=1%/36 + 4 /9

=17 /36

Hence x = -1/2.
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