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Ex. if g(x) =vx +2 and x = f(t) =3 — 1 find %(g o f)
when t = 2

Sol.
(gef)=¢g . f
at t=2 at x =f(2) at t=2
d r !
—~(@°f =g'(f(2). f'(2)
t=2
__1 2
_2v’x—+2| - 3t
x=7 t=2
=1. 12=2
EX.
If y=t?—1 and x=2t+3 find Z—i’
Sol.
L= 2t ,E=2 = L1
dt dt dx 2
dy dy dt 1
=— . —=2t-==t
dx dt dx
x—3

Butx =2t + 3 =t =

Now we substitute t in the Z—z

dy x—=3
Tdx 2
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Exercise;-

1) Find &
dx

(x24+x)(x%2—x+1) x+1
) y = G200 )y = (H1)?

b) C)y—(x+1)2(x2+1) -3
Y if y—(3—2x) -1

2) =2
3) Find Zy and by implicit defferentiation
a)y2+2y—2x+1

b)y+2\/§=x
c) y?+xy=1

4) Find Zy and by Chain Rule. Expressing the results in

terms of t
y=x* |, x=1t

Applications of Derivatives
Rolle's Theorem Jsu 4ia s

Let f be differentiable function on (a, b) and continuous on [a, b] ,
If f(a) = f(b) = 0 then there is at least one number ¢ in (a, b)
suchthat f~(c) =0 .

Ex. f(x) =x%—2x—3 in [—1,3]

Sol. Clear that f(x) is differentiable on (-1,3) and f(x) is
continuous on [-1,3] since (polynomial).

f(-1D)=(-1)?%*-2(-1)-3=1+2-3=0
f3)=3)2-23)-3=9-6-3=0
SfED=fB)=0
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Apply Rolle's Theorem

f'(x) =2x—-2

2x —2=0 =>x=1

~f(1)=0 and -1<1<3
EX.

Show that f(x) = x:_xf satisfies the hypothesis of the Rolle's

Theorem on [-2, 3] and find all values of c in the interval (-2, 3).
Sol.

f(x) is discontinuous at x = 1 and 1 is point of discontinuity since
lirq f(x) = not exist therefore we can't apply Rolle's Theorem.
X—

EX.

f(x) = xé — 2x§ in [0, 8]
Sol.

2 L 2 =2
fllx) =5x5 —Zx

HW.

Mean-Value Theorem sl dedl) 4ia yua

Let f be differentiable function on (a, b) and continuous on [a, b],

then there is at least one number ¢ in (a,b) such that f'(c) =

f(b)-f(a)
b—a '
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EX.

Show that f(x) = x; + 1 satisfies the hypothesis of the Mean-Value
Theorem on [0, 2] and find all values of c in the interval (0, 2).

Sol.

The function f(x) is continuous and differentiable every where
because it is a polynomial.

In particular, f(x) is continuous on [0,2] and differentiable on (0,2),
so the hypothesis is satisfied witha = 0,b = 2

fla=f0)=1 , f(ab)=f(2)=3
3x? 3c?

@) =2 @ ==
fa==7 1=
/ _ f(b) - f(a)
fr(e) = —==—
Sk I I
4 2-0 ©= ‘=TS
Only the positive solution lies in the interval (0,2) therefor ¢ = %
Derivatives of Trigonometric Function
sinx Lyl cosx A alad cua
tanx = S x Ay Jha
COS X
1
cotx = =C?Sx Al ola s
tanx sin x
secx = 45 5l adald , cscxz_i 4l 3 alai adald

Cos Xx sinx
O
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sin(—x) = —sinx , cos(—x) =cosx

sin(A+ B) =sinAcosB t cosAsinB

cos(A+ B) = cosAcos B —sinAsin B
cos(A — B) = cosAcosB + sinAsin B

sin20 = 2sin @ cos 0, cos 20 = cos?0 — sin?0

cos%0 + sin’0 =1, csc?0 =1 + cot?0

14+cos 260 . 1—cos 26

cos?6 = . sin%@ =
2 2

Trigonometric Functions
ifﬁiﬂ X) = COSX i(cn% X) = —sinx
{i‘: = - . - {i‘- . - - -
a (tan x) = sec’ x da (secx) = secxtanx
d" £ . . . {i" i . [ . g .
4 (cotx) = —csc’x 4 (cscx) = —cscxcotx
dx ' o dy o '

EX.
Find £ if y=x2tanx
dx
Sol.

Using the product rule , we obtain

dy

vl x2 % (tan(x)) + tan(x) % (x?)

= x2sec?x + 2xtanx
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EX.

Find & if y=_2%

dx 14+cosx

Sol.

Using the quotient rule , we obtain

dy _ (1+cos x)-cos x—sin x(—sin x) _ cosx+1 _ 1

dx (1+cos x)?2 (1+cosx)?  1+cosx
EX.

Find y"("/4) if y(x)=secx (/4= 457
Sol.

y'(x) = secxtanx
7 2
y'"(x) = secxsec’x +tanx -secxtanx

Thus
y"! (”/4> =sec’("/,) +sec(""/4) tan*(" /)

= (V2  +V2(1)? = 2V2 +V2 =3V2

oy
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