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Differentiation Rules:
Let y,f and g are dif ferentiable functions of x, then : —

1. If y = k,where k is constant , y =0
2. 1f y=kx* f(x), theny =k * f (x).
3. If f(x) =x", (npositive integer or negative ) then for every
real value of x,
f(x) =nx"1
4. Ify=f(x) T g(x), then y = f (x) ¥ g (x).
5. Ify =f(x) x g(x), then y = f(x) x g (x) + g(x) * f (x).

6. Ify = % , where (x) # O for every x,
theny = I@Of () —f()*g (%)

(9(x))?
7. 1If y=(f(x)".( Any real number n) theny =n (f(x))n_l.f'(x)

Derivative of higher orders:-

Frist order derivative of y = f(x) — vy, %,f’(x).
r7 2 r77
Second order derivative of y = f(x) - y , % , f(x).

v d3
Third order derivativeof y = f(x) - y , % , f (x).



The nyy, order derivative of y = f(x) - y(n),;’_z,f(n) )
Examples:- Find derivative of following functions:
1'y=4'x3+5x. Ay,=12x2+5.

2.y=(x?+1)3x+5) wwy =(x*+1)*x(3) + (3x +5)*2x
=3x2+3+ 6x%+10x =9x% + 10x + 3.

.y=x*+x+1)3
=y =3(x*+x+1)%%(2x+1)

x2

%y= 2x—-1
- _ (2x—1)*(2x)—x%+2
(2x—1)2
_Ax?-2x-2x? _ 2x?-2x _ 2x(x-1)
- (2x-1)2 _(Zx—1)2 _(Zx_l)z

1
5 y=vx+3 -y=(x+3)2

, 1 -1 1
oY _E(x+3)2 *1 "~ 2Vx+3

1

—y=(x*+3)"2

B (x2+3)2
=y = —2(x2 + 3)73 x (2x)
_ —4x
(x2+ 3)3 .
1. Flndy Y y ofy= 6W

y = 6(x)3—>y 6(x)3

-1 4
- = - = 3=
y 6* (x)s \/_

y —4-*( ) (x)s =

-4

3 Vxt




9/x7 '

8. let f(x) = x*(x —4)3, find f (x)?
= f(x) =x**3(x—4)?+ (x—4)3 + (2x)
=x(x—4)2(3x + 2(x — 4))

= x(x —4)*(3x +2x — 8).
= x(x — 4)*(5x — 8)

9. f(xX) =3+ Y(Tx2 +x—1)2 = x3 (7% + x — 1)/3
-1
f(x)=2x3% %(73{2 +x—1)3 x(14x+1) + (7x* + x — 1)2/3 * (3x2).
Trigonomtric Functions

sinx, cosx, tanx, cotx, secx, and cscx.
Important relations:

1.cos(x +y) =cosxcosy+ sinxsiny
2.sin(x +y) =sinxcosy *+ cosxsiny
3.sin’x + cos*x =1

4, sec’x —tan*x =1

5.csc’*x — cot’x =1

6. cos’x = % (1 + cos 2x)

7. sin?

X = %(1—c032x)
8. limgo 20 =1

. cosa—1
9. lim,_, —Q = 0
sinx

10. tanx =
COoS X

COoS X

11. cot x = —
sinx

12. sec x =
COoS X

13. csc x = —
sinx




Derivatives of Trigonomtric Functions

Let u = f(x) be adifferentiable function of x, then : —

d . du
l—sinu = cosu —
dx

dx

d . du

2.—cosu=—sinu *x —

A @

u

3. —tanu = sectu x —

4 o

u

4. —cotu = —csc’u * —

dx dx
d du
h.—secu =secu *tanu * —
dx dx
d du
6.—cscu=—cscu *cotu *x —
dx dx

Examples:- Find derivative of the following functions:-

1. y = tan*x

= y' = 4tan3x * sec?

X .

2.y = sect(x? + 1)
=y =4sec3(x® + 1) xsec (x* + 1) » tan(x? + 1) = (2x)
= 8x sec*(x* + 1) » tan(x* + 1).

3.y =cos(3x—2)
= y = —sin(3x — 2) * (3) = —3sin(3x — 2).
sinx

4. Findyandy if y= 7

— +_ (1+cosx)*cos x —sin x (- sin x)
(1+cos x)?2
cos x + cos’x + sin’x 1+ cosx 1
B (1 + cos x)? ~ (1+4+cosx)2 1+cosx
+ _ (1+cosx)*(0)—(-sinx) _ sinx
o (1+cos x)? "~ (1+cos x)2 °

-y



5.f(x) = (7sin5x — cos/x)3

= f'(x) = 3(7sin5x — cosVx)? x (35 cos 5x + % sinVx).
6. f(x) = sin3(5x)

= f (x) = 3(sin5x)? * cos5x = (5)

= 15 sin®5x * cos5x .

/.y =cotx *xcscx

= y =cotx *(—cscx xcotx)+ cscx * (—cscx)

= —cscx *cot’x — csc3

X.
1
8.y =Vx3 —sinx = (x3 — sinx)z
.1 ] -1
-y =E(x3—smx)2 * (3x% — cos x)

_ 3x2—cosx
2/x3—sinx
9.y = sin(Vx)
’ 3 1
= =Ccos\VXx

10. f(x) = cos37x = (cos 7x)3
= f(x) =3 (cos 7x)? * (—sin 7x) = 7
= —21cos?*7x *sin7x.

11. f(x) = cos3x —tan5x + sec 4x
“ f(x) = —sin3x *(3) — sec’5x = (5) + sec4x * tan4x * 4
= —3 sin3x — 5 sec’5x + 4 sec4x *tan 4x.



