GIRLS’ HIGH SCHOOL AND COLLEGE, PRAYAGRAI
2020- 2021
CLASS-12 B&C
MATHEMATICS
WORKSHEET NO. 6
CHAPTER: INVERSE TRIGNOMETRIC FUNCTIONS
CONTINUITY AND DIFFERENTIABLITY

Note: Parents are expected to ensure that the student spends two days to read and
understand the topic according to the book or the website referred and thereafter answer

the questions

Book: ISc. Mathematics for class 12 by OP Malhotra

Website: www.khanacademy.org, www.topperlearning.com or any other relevant website.

Property 1

i. sin~1(sin@) = 0 for all B¢[ -n/2 , /2]
i. cos™ 1 (cos ) =8 for all B¢| O,n]
iii. tan~!(tan @) = 6 for all e (-n/2,mn/2)

Property 2
i. sinl(1/x)=cosecx,x21lorx<-1
ii. cost(1/x)=sec'x,x21orx<-1

iii. tan?(1/x)=cotx,x>0

Proof : sin™ (1/x) = cosecx, x> 1orx<-1,

Let sin~1 % =y (i)

= =sin

- siny

i.e.x=cosecy
—1 4

csCcx =y

o111 -
csc™1x =sin 1; from (i)

where,x21orx<-1.
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Property 3

. sinl{x)=—sin(x), x€[-1,1]
li. tan?{-x)=-tan}(x), xER
iii. cosec(-x) =-cosec}(x), |x] 21

Proof: sin(-x) = -sin}(x), x €[-1,1]
Let, sin"!(—x) =y

Then —x=siny

X=-siny

x = sin(-y)
sinTlx=-y

sin"1x =-sin~!(—x)

=sin"!(—x) =-sin"1(x)

sinlx € [-1,1]

Property 4
i. cos-x)=m—costx, x€[-1,1]
ii. secl(-x)=n-seclx [x|]=1

iii. cot{-x)=m—cot'x,x ER

Proof: cos(-x) =m—cos' x, x € [-1,1]

Letcos '(—x) =y
cosy=-X

X=-COS Y
X = cos(r-y)

Since, cos{m—y) =-cosy

cos 'x =m-y

Hence,cos™'x =m-cos™(—x)

Property 5
i.  sinlx+cosx=m/2, x €[-1,1]
ii. tanix+cotlx=m/2,x€ER

iii. coseclx+seclx=m/2, |x| 21
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Proof: sin'x + cosx =1/2, x € [-1,1]
letsin'x=yorx=siny= cos(g-y)

_ g Fis
Hence, cos ' x +sin1x = S1XE [-1,1]

Property 6

. +
i.  tan’x+ tanly = tan"(—

1_xy). xy < 1.

ii. tan?x-tanly=tan(

x—y
1+Iy), Xy >-1.

Proof : tan'x + tan'ly = tan"!((x+y)/(1-xy)), xy < 1.

lettan 1x=A

Andtan 'y =B
Then, tanA = x
tan8 =y, where A,B g( -E ,%}

Now, tan(A+B) = (tan A + tan B)/(1-tan Atan B)

X+
tan(A+8) = =
1-xy
1 x+
A+B =tan~! =
1-xy
_q x+
tan"'x+tan'y = tan 122V
1—xy

Property 7

i. 2tantx=sin (2%/(1+x?), |x| €1
ii. 2tanx=cos((1-x)/(14x%)),x20
iii. 2tanx=tan?(2x/(1-x),-1<x<1

Property 8

i.sin"lx £sin~'y=sin"{(x\/1—-yZ + yv1 — x?2

i.cosT'xxcos 'y=cos '{xy ¥ V1—x%/1—y?
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Other trigonometric functions can be proved in the similar manner.

Exercise

Q1. Fimd the principal values of

iy L
i.sin™{( 2)
ii. sec’1 (-2)
it et 5
iii. sin™* ( sin 5)
iv. tan (tan 23—” )
v. tan( lsin'ﬁ)

2 4

ap5,_ 12

2. Prove cos (13}- tan (5]
3. Find the value of tan'v3 —sec!(-2)

. . V2 . 1 T
4, Verify sin! ——sinl= =—
2 2 12

5. Show that cos™ (-x) = t— cos™x

6. Show that 2 tan™ % =taw? §

7. Simplify: sin{ 2cos™x)
8. Prove the following

y 1 1 2
i tan 1=+ tan 1— =tan -
7 13 9

il cot17+cot18+cot118=cot13

43 417 Fid
ii. 2tan 1= -tan1— =-
4 13 4
63 5 3
; PR —cin -1 -1
iv. sinl(=)=sin!(=) +cos? (=
(Z)=sint () ()
\ 2a 1-52 2x a—b
9. Ifsin? - cost = tan! , then prove that x=
14 a? 1+ b2 1—x2 1+ ab

—b 2] 0+b
10. Prove that 2tan? (wfﬂ— tan- )= cos’! Acnse=a
a+hb 2 a+bcos8

11. Write in the simplest form.
i sin 1 {xv1 —x-vxv1— x2)

a

Vxz—gz '’

li. cot? |x|>a

12. Solve the following for x:

. - . 3w
i. tan12)t+tan13x=nn+7

ii. tan(cos ™ x) sin ( cot"%]
T
= :'

ii. tan-i’z—‘nan-i;—‘ 0< x<V6
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. . . a3
iv. cos(tantx ) = sin( cot 1;)
V. If cosx +cosly+costz=m, provethat x? + y? + 22 + 2xyz =1

A function f: D — R is said to be continuous at x =c if its both left continuous and right

continuous at x =c¢ ,i.e ..if
lim f(x) = lim f(x)=f(x)
x-Cc— x—c+

Function f is differentiable if its graph has no corner points and has unique tangent ( with
finite slope) at every point on the curve.

A function f: D — R is said to be differentiable at x = c if it is both left differentiable and right
differentiable at x = ¢, i.e., if both the limits

fC E—fi:f{fl and lim fle+h)=f(c)

h—0 —h

lim

exist finitely and are equal.
h—0

Example on continuity

, [(xifx<1 . _
Is the function f defined by f(x) = [5 ifx>1 continuous atx=1
f(1)=5
lim [f(x)] =lim[5] =5
x—1+ x—1
lim [f(x)] = lim [x]
x—1- x-1-

Puttingx=1-h,asx— 1, h—0

lim[1— h] =1

Since lim [f(x)]# lim [f(x)]

x—1+ x—-1-

Hence, f(x) is not continuousatx=1
Example on differentiability
Let f(x) =x |x|, for all x € R . Discuss the differentiability of f(x) at x = 0.

. g [XRifx <0 _(—x%ifx <0
Gwenf{X)—K|x|—[x(x) ifx =0 ‘[xz ifx=>0

To check differentiability atx =0, putx=0+hasx— 0,h— 0

f(0+R)-f(0)

RF(0)=lim -

Scanned with CamScanner



. h%-0
=lim[
h-0 h

]

~jm

=0
putx=0-hasx—0,h—0

f(0-h)-f(0)

Lf{0) = }!i_rg —

—h%-0
=lim
h_—;O[ —h

]

= lim[h]

h—0
=0
Since the left hand limit is equal to the right hand limit = 0, therefore f is differentiable at x = D.
Exercise:

1. Check the continuity of the function f(x) = 2x? —1 at x=3

3x—2if0<x<1

2. Show that the function f{x) =4 2x* —x if 1 <x < 2is continuous at x = 2
S5x —4ifx>2
1/x ;
3. 1ff{x) = { € , ifx+0 , find whether f (x) is continuous at x = 0.
lifx=0
x| .
4. Test the continuity of the function f(x) = { x ifx 0 , at the origin.
1 ifx=0
-—x if0 £x< %
5. Discuss the continuity of f(x) = 1 ifx= % atx=1/2

11. Show that f(x) = |cos x | is a continuous function.
12. Show that the function f(x) = x/3 is not differentiable at x = 0.

12x —13,i <
13. Show that f{x) = {2x2x+ 5 i;f;) 33 is differentiable at x = 3. Also, find f ‘(3).
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x%,when x <c

14. For what choice of a and b is the function f{x) = [ax 3.5 when .5 ¢

, is differentiable

atx=c.

15. Show that the function f(x) = |x — 3| is cortinuous but not differentiable at x = 3.
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