Mathematics 1110H — Calculus I: Limits, Derivatives, and Integrals
TRENT UNIVERSITY, Summer 2025 (S62)

Solutions to Quiz #2 — Derivatives
Due on Tuesday, 24 June.

1. Let f(z) = zln (:c2) Compute f’(z) by hand using the practical rules for computing
derivatives and knowledge of the derivatives of common functions. Show all the steps!

[1.5]

SOLUTION. We will use the Product, Chain, and Power Rules, as well as the fact that

d 1
7 In(t) = 7 and some algebra.

Fi@) = (@) = -~ [oln (7)) = [ix] I (22) 42 {i In (ﬁ)} (Product Rule]

dx dx dx
=[] In(2*) + - [% : % (xQ)} [Power & Chain Rules, £1n(t) = 1]
2 1 2y, 227 2
=1n(a:)+a7~P-2x [POWGI‘RUIG]:IH(ZL‘)—{—?:hl(x)—l—Q

Those so inclined may use the properties of logarithms to rewrite In (1‘2) as 2In(x), either
at the start of the calculation or at the end. [J

cos (e”)

P .

2. Let g(x) =

derivatives and knowledge of the derivatives of common functions. Show all the steps!

[1.5]

d
SOLUTION. We will use the Quotient and Chain Rules, as well as the facts that 7 cos(t) =

Compute ¢’(z) by hand using the practical rules for computing

d
—sin(t) and —e’ = e, and some algebra.

dt

z 4 cos(e¥)] - e* — cos (e7) - [Le®
g (z) = %g(m) = % {Cosege )} = [z 05 (<")] ) () - [dze”] [Quotient Rule]
= [sin(e”) - 45 (?2})2633 —cos(e) [e7] [Chain Rule, £ cos(t) = —sin(t), et = €]
_ [—sin (e%) - e*] e® — cos (e*) - e (det = ] = —sin (e”) - (€¥)” — cos (%) - e”
()2 dt ()2
= —sin(e”) — Coseie ) O

d
3. Given that we know that e sin(z) = cos(x) for all  and that sin(0) = 0 and cos(0) =
x

in(h
1, what does this tell us about what the value of lim w has to be? Explain! [2/

h—0



d
Hint: Look at the definition of . sin(x) when z = 0.
T

SOLUTION. On the one hand, given what we know, we have

d
sin’(0) = o sin(z)

z=0
On the other hand, by the limit definition of the derivative,

d
sin’(0) = T sin(z)

_ lim sin(0 + h) — sin(0) _ lim
h—0 h h—0

=0

in(h
It follows that lim sin(h) _ sin’(0)=1. &
h—0 h

= cos(x)|,_, = cos(0) = 1.




