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Differentiation Worksheet

Solutions

1. Find the derivative of the following functions, using the appropriate differentiation

rules.

@) v=(a+ /i)

(b) f(z) =sin®(1 — 3x)° =

—= =3(z+ (In(2))

= (w+ (n(z))*)”

NI (n(z)3 (—)

(sin(1 — 3z)°)*

(o Vi) |

2:1:,/ln( )]

fi(x) = 3(sin(l - 32)°)* [cos(1 — 3z)° - 5(1 — 3z)*(—3)]
= —45(1 — 3z)*sin®(1 — 3x)° cos(1 — 3x)°

(c) g(t) = tan*(sec(sin (t3)

g'(t) = 2tan(sec(sin (t3)) - sec?(sec(sin (t3

antsectsin ()]
»

- sec(sin (t3) tan(sin (t3)) cos( ) 3t?

= 6t tan(sec(sin (t3) sec? (sec(sin (t3) sec(sin (t3) tan(sin (ts)) cos (t?’)

(d) y = ezcos(x)

y' = €@ [(1) cos(x) + (—sin(z))z] = (cos(z) — z sin(x)) e*<5®

(e) y= <x4+\/x+\/—1)ﬁ

Z_z - \/§<x4+m)ﬁ1% lx4+ (x+(x—1)%)%]

(f) g(s) = sin(cos(tan(s)))

g'(s)

= cos(cos(tan(s)))%[cos(tan(s))]

sin(tan(s))] <= [tan(s)

) sin(tan(s)) sec?(s)

= cos(cos(tan(s))) [—

\/.—-

= — cos(cos(tan(s)

2. Find the derivative of the following functions using the definition of derivative.

(a) f(z)=22>—-37x+6

f'(=) =

flz+h) - f(x)

lim

h—0 h

. 2(z + h)? — 3(x + h) + 6 — (222 — 32 + 6)
h1_r)r(1) h

5 222 +4hx +2h?> — 3z —3h+6—22°+ 32— 6
h1—1>% h

. 4hx +2h%* —3h

lim

h—0 h

lim h(4z + 2h — 3) 4y 3

h—0 h



Memorial University of Newfoundland Department of Mathematics and Statistics

gz +h) —g(z)

I . .
o) = 2
\V/2—(x+h)—2—=
= lim ( )
h—0 h
B hm\/Z—x—h—\/Q—x V2—z—h+V2—x
T 0 h V2—x2—h++2-x

_ 2—x—h—(2-1)
lim
h=0h(v/2 —x —h++2—1)
—h -1

= lim =

=0 h(vV2—x—h+vV2—1) 22—z

ft+h) - ft)

f'(t) = lim

h—0 h
3(t+h)=1 _ 3t—1
— lim 2(t+h)—-1  2t—1
h—0 h
(3t+3h—1)(2t—1)—(3t—1)(2¢t+2h—1)
— lim (2t+2h—1)(2t—1)
h—0 h
B mn&?—m+6M—3h+1—mﬁ+&n—&—2h+n
=Y h(2t +2h —1)(2t — 1)

—h ~1
I =
no0 R(2t+ 20 — 1)(2t — 1) (2t — 1)

1
(@ h@) =
h(z 4+ h) — h(z)
! —
W(z) = Ilz—>0 h
1 1
— lim (z+h)2—(z+h)—2 z2—z—2
h—0 h

22 —x—2—((z+h)2—(z+h)—2))
— lim ((z+h)2—(z+h)—2)(z2—2—2)
h—0 h
limx2—$—2—x2—2hx—h2+x+h+2
h—0 h((z +h)?2—(z+h) —2)(2? — 2z — 2)

— lm —2hx — h®>+ h
w0 h((z+h)2— (z+h) —2)(22 — 2 —2)
-2z —h+1 —2z+1

ilgr(l)((x+h)2—(a:+h)—2)(m2—x—2) T (@2 —1-2)2

3. Proofs: See class notes for proofs of the following using the definition of derivative:

e The Product Rule e [f( Yg(z)] (x) ( )+ ¢'(z) f(z)
e The Quotient Rule — [ @ ] z)g(@ )?2( z)f(z)

e The Chain Rule d_ [f(g(z)] = f' (9(33))91(33)

The Constant Multiple Rule % [kf(z)] = kf'(z)

The Sum/ Difference Rule % [f(z) £ g(z)] = f'(z) £ ¢'(2)

e Trigonometric derivatives % [sin(z)] = cos(z), and . [cos(z)] = —sin(z)



