NCERT Class 12 Maths

Solutions

Chapter - 5

Exercise 5.2

Differentiate the functions w.r.t. x in Exercises 1 to 8.
1. sin (&® + 5).

Sol. Let y = sin (x? + 5)

dy . d sin (x> + 5) = cos(x®> + 5) i(x2+5)
dx dx x

d . _ d
[. e sin f(x) = cos f(x) Tn f(x)}
=cos x® + 5). (2x + 0)

d d
A n-—1 _ _
{dxx—nx and dx(c)—O}
= 2x cos (x% + B).
Caution. sin (x> + 5) is not the product of two functions. It is
composite function: sine of (x? + 5).
2. cos (sin x).
Sol. Let y = cos (sin x)
dy

d
- x cos (sin x) = — sin (sin x) e sin x

d . d
[. acos f(x) =—sin f(x)af(x)}

= — sin (sin x) . cos x = — cos x sin (sin x).
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3. sin (ax + b).
Sol. Let y = sin (ax + b)

d
% =d%c sin(ax+b)=cos(ax+b)a (ax + b)

d d
= cos (ax + b) [aa(x) +£(b)}

= cos (ax + b) [a(1) + 0]
=a cos (ax + b).
Note. It may be noted that letters a to g of English Alphabet
are treated as constants (similar to 3, 5 etc.) as per convention.

4. sec (tan Jx).
Sol. Let y = sec (tan Jx)

% = % sec (tan «/;)

d
= sec (tan x ) tan (tan Jx) e (tan Vx )

[ 4 sec f(x) =sec f(x) tan f(x) a f(x)
dx dx i

d
= sec (tan \/;) tan (tan \/;) sec? (\/;) a \/;

A IR S
{. 5% f(x) =sec” f(x) Ix f(x)_

1
—d 2 N
= sec (tan \/;) tan (tan \/;) sec \/; 2\/;
ood o —d a9 1 91 1 qp_ 1
{' dx\/—_dxx T2 27 N
sin (ax + b)
* cos(ex+d)’
sin (ax + b)

Sol. Lety =
cos (cx + d)

d . . d
Q_cos(cx+d)£sm(ax+b)—s1n(ax+b)£cos(cx+d)

Codx cos? (ex + d)

d d
{' By Quotient Rulei Ul (DEN')%(NUM)_NUMa(DEN)
- de| v (DEN)?

cos (ex + d) cos (ax + b) % (ax + b) — sin (ax + b) (- sin (cx + d))

%(cx+d)

cos? (cx + d)



a cos (cx + d) cos (ax + b) + ¢ sin (ax + b) sin (cx + d)
cos? (cx + d)

l: %(ax+b):%(ax)+%(b):a%(x)+0=a.1=a

Similarly 4 (cx+d) = c}
dx

6. cos x® sin? (x).

Sol. Let y = cos x° sin? (x%) = cos x® (sin x°)?

dy 5 4 sy 5o 4 3
dx—cosx dx (sin x°)* + (sin x°) dx COS X

d d d
-+ By Product Rule — =l —AD+II—(
[ y Product Rule Ir (uv) dx( )+ dx( )}

3

d d
cos x° . 2 (sin x°) — sin x° + (sin 2°)% (- sin &%) — «
dx dx

= cos x% . 2 (sin x%) cos x° (5x*) + sin? x° (- sin &%) 3x2

[ @ gin 2 = cos 27 -2 15 = cos x° (5x4)}
dx X

cos x° — 3x% sin® a° sin x

3 cos «% — 3 sin «® sin «%].

3 5 3

10x* cos x® sin x
%2 sin x° [10x2 cos x

7. 2y/cot (x2) .
Sol. Let y = 24/cot (x?) =2 (cot (x%)"2

dy 1 sapi1 4 2
i 2. 2 (cot x?) e (cot (x%))

L da n_ n-1d
‘. L ey =nirort L i)

(cot x2)y V2 (— cosec? (x?) a x2j
dx

. a — — cosec? da
‘ o cot f(x) =— cosec” (f(x)) o f(x)

- cosec? (x2) - 2x cosec? (x?)

B \cot x2 () = Jeot (x2)

8. cos (\/;).
Sol. Lety = cos (x)

dy _ d . d
T " cos(\/;)——sm\/; dx Jx

.d g d
[. T cos f(x) =—sin f(x) I f(x)}

1 owe-1_1 e 1

, 1 |, d —~_d 1» 1
=—sm\/; 2\/;{ dx\/; dxx 2x 2 2\/;}



9.

Sol.

10.

Sol.

Prove that the function f given by f(x) = | x -1 |,
x € R is not differentiable at x = 1.

Definition. A function f(x) is said to be differentiable

fx) - f(e)

at a point x = ¢ if lim exists
xX—c X -C
(and then this limit is called f’(c) i.e., value of f"(x) or 4] atx=c)
Heref(x)=|x-1|,xe R @)
To prove: f(x) is not differentiable at x = 1.
Putting x = 1 on (i), fO=11-1]=]0]=0
Left Hand Derivative = Lf (1) = 1i1111_ L{(D
x— X —
C g 21020 g, =D
x—1" x—-1 x—>1" x-1
[ x—>1 = <1 = x-1<0= |a—-1]=—(x-1)]
= 111111_ (— 1) =-1 .u(ii)
Right Hand derivative = Rf’(1) = lim M
x—>1* X —
 lim 1120 gy, 2D
a1t x-1 ol x—-1

Cox=>1" = x>1 = x=1>0=|x-1|=x-1)
= lim 1=1 (773

x—1"
From (ii) and (i), Lf '(1) # Rf (1)
f(x) is not differentiable at x = 1.
Note. In problems on limits of Modulus function, and bracket
function (i.e., greatest Integer Function), we have to find both left
hand limit and right hand limit (we have used this concept quite
few times in Exercise 5.1).
Prove that the greatest integer function defined by
fx) =[x],0<x <3
is not differentiable at x = 1 and x = 2.
Given: f(x) = [x], 0 <x <3 (1)
Differentiability at x = 1
Puttingx =11in (@), f(1) = [1] =1
Left Hand derivative = Lf /(1) = lim [0 = 1) = lim -1
x—>1" x-1 x—1" x—1
Putx=1-h,h — 0*



i [1-A]-1 y 0-1 lim 1
= llim —— = - - = —
hsot 1-h-1 hg%+ -h >0t h

[We know that as A — 0%, [c — h] = ¢ — 1 if ¢ is an integer.
Therefore [1 — ] =1 -1 = 0]

Puth =0, = % = oo does not exist.

f (x) is not differentiable at x = 1.
(We need not find Rf (1) as Lf ’(1) does not exist).
Differentiability at x = 2
Putting x = 2 in (7), f(2) = [2] = 2
. -f@e
lim fx) - f(2) _

Left Hand derivative = Lf "(2) = lim
x> 2 x -2 x—2"

Putx=2-has h —» 0*
[2-h]-2 1-2 -1

= = hm _ = hm
hsot 2-h-2  h-s0" —h ko0 —h

[x] -2
x—2

(For h - 05, [2~-h]l=2-1=1)

lim 1 = 1 = o does not exist.
h—0" h 0

[ (x) is not differentiable at x = 2.
Note. For 2 — 0%, [c + h] = ¢ if ¢ is'an integer.





