Differentiation Rules: math test solutions, College -
download the PDF

Test solutions with the detailed point scale. Add up your points and spot what to

review.

Suggested time: 45 minutes. Out of 20 points. Calculator allowed only when the problem
says so.

0 Product and quotient rules

@) f'(z) = 3(x? +4) + (3z — 1)(2z) = 32% + 12 + 622 — 2z = 922 — 2z + 12. (2 pts)

) g (x) = 2= 3()w—_(§9)62+ 1)(1) _ - :73)2 2ot

o Chain rule

(b) Product and chain rules:

y = —3e7% cos(2z) + e3%(—2sin(2x)) = —e~3%(3 cos(2z) + 2sin(2z)). (1.5 pts)



° A logarithmic quotient

’ %'-”32_1113*293 rz—2xInzx 1—2Inzx
@y = 1 = 1 = 57— (2 pts)
T T T

(b)y’=0When1—2lnw=0,soln:1:=%andwzﬁ. (1 pt)

0 Implicit differentiation

Check: 27 4+ 27 = 54 = 6 - 9. Differentiating: 322 + 3y%*y' = 6y + 6z 7. (1 pt)
2

Soy/(3y? — 6z) = 6y — 3a% givingy' = ———_ (Lpt)
yc — 2z
, 6-9 , .
At (3,3):y = 96 - —1, so the tangentisy — 3 = —(z — 3),ie.y = —z + 6. (1 pt)

o Logarithmic differentiation

/

(@lny=3zInz, so Y — 3z +3andy’ = 3z3%(Inz +1). 2 pts) Atz = 1:

Yy
y(1)=3-1-(0+1)=3.(1pt)
y, 4 1 6 1 3 3
()y CB—I-1+2(:13—2) 31 % ty—1=11py

° Higher derivatives and concavity
@ fl(z)=e*—ze™*=(1—1z)e ™ (1pt)
b) f'(x)=—e*—(1—x)e®=(z—2)e *. (1pt)

(c) Sincee™ >0, f" =0onlyatz = 2; f” > 0for x > 2 (bends upward) and f” < 0 for
Tz <2 (1pt)
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