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CBSE Class 12 Mathematics Differentiation
Worksheet

Inverse Trigonometric Diff.

Ql.

— cos-1 2x—3V1-x? . . dy
Y= Vi3

Sol.1
° We have,y = cos™! (

put x = sinf

_ COS_l (25in9—3c059)
Y= Vi3

2, 3
——sinf — = cosf

= y=cos™ (75 75+ cosd)

let sina = J%&cos,b’ = \/%_3 ......{cosH = V1 —sinZg.= \/'113; = \/%_3}
y = cos™!(sina.sinf — cosa. cosf)

y = cos‘l(—(cose. cosa — sinf. sina))

y = cos~1(—cos(8 + a)) ....w7{cos A . cos B —sin A — sin B = cos(A + B)}

y =m—cos (cos(@'+ a))  ....{cos" (-x)=Tr- cos” x}

LU

y=n—(0+a).

U

— _ . _1 . _1 i)
Yy =m — SIn txsin (\/§ {Constant}

Diff wrt x
ﬂ A 1

dx 1—x2

Ans.

] 2x+1) . dy
= Sin . Find —.
y g (1+4x d dx

Sol.2 - 2x+1
SRR T

. 2.2%
=y =sin (25)
Put 2% = tan@

2tané )
1+tan260

Q2.

=y =sin! (
= y = sin~1(sin(20))
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=>y=20
= y = 2tan"1(2%)
Diff w.rt. x

d_y — 1 X i X\ — X
== 2.1+(2x)2.2 .log, {dx (a@)=a 1oga}

dy _ 2**llog,
dx ~ 1+4%

Ans
Q. y = sin"!(xvT — x — VxV1 — xZ). Find %.
Sol3  We have, ¥ = sin~1(xv1 — x — VxV1 — x2)

put x=sinA and Vvx=sinB

y = sin~!(sinAvV1 — sin?B — sinBV1 — sin24)
y = sin~1(sinA. cosB — sinB. cosA)

y = sin~1(sin(4 — B))

y=A—-B

L

= y=sin"1x —sin"/x

Diff w.rt. x
N dy 1 1 1
dx  Vi-x2 Vi—x " \2vx
d 1 1
= Y Ans.

dx  Vi-x2 - 2Vx=x2

Diff. Of A Function w.r.t. Another Function

Q4 Diff. tan~1 (%)W.r,t. COS_l(ZX\/l - xz).

Sol.4 _1 (\/1—x2> put x = sinf
x

Let..14 = tan
= v = cos~1(2sinf/ 1 — sin20)

= v = cos~1(2sinf. cosh)

put. x = sinf

_, (V1 —sin?0
Su=tan (———— = v = cos~1(sin(26))
T
= u = tan~! <C059> = v =cos™! (cos (E - 20))
sinf
= u = tan"!(cotH) Sp="1_129

2
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-1 T = =" _ 2sin~lx
= u = tan tan(E—H) )
- Diff w.rt.
Su=3- 6 v _ 2 _ 2
dx Vi—xZ  V1-=x2
T
_ =1 -1
S>u=—-—sin""x
du du/dx du J1—x2 1
2 Nowd—zdjd :>d—: X =2
Diff w.r.t. x xooavexawv —s
dy _ -1
dx ~ Vi—x2

let v =cos™1(2xV1—x?)
Q5 piffsin™!(2axv1 — a2x?)w.rt. V1 — a?x2.
Sol5 et u = sin~1(2axV1 — a?x?)

put ax = sinf
u = sin~1(2sinfV1 — sin20)
= u = sin~1(2sin#. cosH)
= u = sin~1(sin(20))
=>u=20
= u = 2sin"!(ax)

Diff w.rt. x
du 2 2a

dx  Vi—a?x?’ (a) = Vi—aZx?
let v=+v1-—a?x?

Diff w.rt. x
dv 1
— = ———(—-2a%x
dx 2V1—a2x? ( )
dv, . -—a’x
dx.  Vi-a2x?

2a

du du/dx J1—a2x2
Now — = / _ J1-a*x

dv dv/dx T —a’x
Vi-aZx2?
2a
=

—a’x

du -2

— = — Ans

dv ax
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Q6. Diff. tan™! ( cos¥ )w.r.t. sec’! x.

1+sinx
Sol6 ot u =tan? —Cosx
1+smx
sm 5 x
=2>U= tan
1+ cos )
(G- i3
=>UuU= tan

( 5

_ s X
Su=3-3
Diff w.rt. x

u _ 1

dx 2

let v=sec lx

Diff w.rt. x
dv _ 1
dx  xVx2-1
du __du/dx -1/2
Now dv dv/dx - L
xVx2-1
du —xVx?-1
— = ——— ~Ans.
dv 2

Continuity & Differentiability

Q7. If f(x) is.continues at x = 1. Find the values of a and b.
fx) = {8ax +b; x > 1}
{83ax + b ; x = 1}
{Sax- 2b; x < 1}
Sol.7 LHL = (5ax - 2b)
Putx = 1-hand h - 0
LHL= (5a(1- h)- 2b)
=LHL = 5a- 2b
RHL = (3ax + b)
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putx=1+hand h—0
RHL = [3a(1 + h) + b]

=RHL = [3a + b]
Now f(1) = 11
Since f(x) is continuous at x = 1
.. LHL=RHL =f(1)
=5a-2b =3a+ b =11
consider 5a - 2b = 11

and 3a + b =11
solving these equations we get
a=3and b=2

.. f(x)is continuous atx=1fora = 3&b = 2

Q8.  The function f(x) is continues on [0, 8]. find the value of 'a" and'b'.
f(x) = {x*+ax ; 0<x<2}
{3x+2 ; 2<x<4}
{2ax+5b;4<x<1}

Sol.8 Since f(x) is also continuous in [0, §]
.. f(x) is also continuous at x =2 and x = 4
continuously at x =2
LHL= (x>+ax+b)
put x=2-h and h—0
. LHL = [(2-h)* +a(2 —h)y+b]
LHL=4+2a+b
RHL = (3x +2)
put x=2+h &h—0
=RHL="3(2 +h)+2)
=RHL=8
f(2)=312)+2=28
we have, LHL =RHL =1(2)
=>4+2a+b=8=38
=2a+b=4 ceeee(D)
continuity at x = 4

LHL= (3x +2)
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putx=4—handh — 0

LHL
= 3@4-h)+2)
- LHL=14

RHL = (2ax + 5b)

putx=4+h and h— 0

=RHL (2a(4 + h) + 5b)
=RHL=8a+ 5b

Now f(4)=3(4)+2=14

we have, LHL =RHL=1{(4)
=>14=8a+5b=14

=8a+5b=14 ceen(2)
solving (1) & (2)

weget a=3& b=-2

.. f(x) is continuous in [0, 8] fora=3 & b=-2 (Ans.)

Q9 If f(x) is continues at x = 2. Find the value of a.and b.
1-sin* T
fe) = {3c052x' _}
faix=3)
a,x =-—
2

2
Gz >3

Sol.9

1—sin3x]

LHL =[
3cos2x

putx=§—handh—>0

_ A _1—sin3(E—h)
. LHL= _—msz é_h)l

'1—cos3h]
| 3sinZh
[(1—cosh)(1+cos?h+cosh)

-| ...{a® — b3 = (a — b)(a® + b? + ab)}

3(1+cos?h)

[(1—cosh)(1+cos?h+cosh)
3(1+cosh)(1—cosh)

_ '1+coszhcosh]
| 3(1+cosh)
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14141 1
3(1+1) 2

LHL

b(l sinx)
(m—2x)2

put X=E+h&h—>0

b(l—sin(§+h)>
(n-2(Z+n)")
_ [ b(1—cosh)
(m—m—2h)2

w |

_ (b.ZsinZ(h/n))
B 4h?

2
SRHL = lzb .sin (h/Z)l

4-—><4-

(e

RHL =§ {(51222") = 1}
F(5)=a

since f(x) is continuous at x =2
. LHL=RHL = {(2)
b

1
S>-=-=gq
2 8

1
= b = 4anda = 3
. . . 1
+ f(x) is continuous at x =2 ifa = > andb = 4 Ans.

Q10. Find the value of"a’ so that f(x) is continues at x = 0.

f(x) = {asin (Ex +g);x < 0}

{tanx sinx
x3

;x> 0}

SoL10 1y — [asing(x + 1)]

put x=0—h=-h and h— 0
. LHL =

in ()
=asin (=
2
LHL=a
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ROL = (tanx—351nx)

x
put x=0+h=h and h—0
- RHL = [tanh—smh]

h3

s
N
_ 'sinh—sinh.cosh]
h3.cosh
_ 'sinh(l—cosh)]
h3.cosh
[sinh.2sin?(h/2)
h3.cosh

_|sinh 2sin?(h/2) 1 l

h ° ’:—2x4 " cosh
- % (%) ) (Sin;(;l:z)) ! (colsx)
—SOOmO® ke {(ZF) = 1&(cosx) = 1}
RHL -=

2
0y = asing O0O+1)= asing =a
since f(x) is continuous at x =0
LHL = RHL = f(0)

1
S>a=-=a
2

1
La =g Ans.
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