AP Calculus AB - Product Rule, Quotient Rule and
Trig Derivatives - Answer Key

Common Core AP CALC AB 2.8, AP CALC AB 2.9, AP CALC AB 2.10 - maths-pdf.fr/en/

This answer key gives a full worked solution for every problem in the product rule
worksheet. Compare each step, not only the final answer, because AP graders award credit
for a correct setup and clear justification. Final answers are in bold. Redo any problem you
missed before moving on to the test.

AP Calculus AB - Common Core State Standards: AP CALC AB 2.8, AP CALC AB 2.9, AP
CALC AB 2.10

Exercise 1 - Product with an exponential

Let wu=2x2 and v=e%. Then w/=%x and v/ =e7,
Product rule: (uv)’ =w/v+uv/ =(20)(e)+(x2)(e%).

Final answer: f/(z)=(x24+2z)e".

Exercise 2 - Product of two polynomials

Let u=3zr+1 and v=x2—4. Then w/=3 and v/ =12r.
Product rule: (uv)’ = w/v+uv’ =(3)(z2—4)+(3x+1)(27).
Final answer: f/(z)=9z24+27—12.

Check: (3x+1)(xr2—4)= 2234 1r2—12x—4, whose derivative is 9r24+2r—12. The answers match.

Exercise 3 - Product with sine

Let u=z and v=sin{x). Then w/=1 and v/ =cuos|T).
Product rule: (uv)’ = w/v+uv’ = (1) (cinx))+(0) (cos(x)).

Final answer: f/(x)= zcos(z)+sin(z).

AP Calculus AB Product Rule, Quotient Rule and Trig Derivatives - Answer Key - Maths PDF -
https://maths-pdf.fr/en/ap-calculus-ab-product-quotient-practice-solutions-31168 - page 1/7



https://maths-pdf.fr/en/ap-calculus-ab-product-quotient-practice-solutions-31168

(i .
y t

1 2 3 4 5 6 7

The derivative f(x) = sin x + x cos X.

Exercise 4 - Exponential times log

Let u=e® and v=In(z). Then u/=e¥ and ¢/ =1.
Product rule: I:u-t.l:"l"f:u-‘"-t.l—|—-u-1.l-'":liez':lliln[;r]:]—l—l:ez'j(%j.

Final answer: f/(rf)=e%ln{z)+%.

Exercise 5 - Square root times cosine

1

Let u=vx and v=caos(x). Then uw/=5= and o = —sin|x).

Product rule: (uv)’ = w/v+uw/ = (ﬁj[ﬁ:ﬂﬁ[ﬂ:])+[ﬁj(—sin[a:]).

Final answer: f/(z)= —ﬁsin[$]+cgj[f$]

Exercise 6 - Simple quotient

Let u=x and v==x+1. Then w*=1 and v/ =1.

Quotient rule: (¥)' = T ':1:'(£|:1‘El—jg$)(1)

Final answer: f’f(ﬂﬂ':m.
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Exercise 7 - Quotient with a quadratic

Let u=r2+1 and v=x—3. Then w/=2r and «»/=1.

Quotient rule: (4)' =uu—uv! — ':h:":x_(il'_—a'ijﬁz:‘+1ll(1)

. 2 6r—1
Final answer: ffﬁif):x[x_g]g .

Exercise 8 - Cosine over a power

Let u=cosxr and v=x2. Then w/=—:ins and »/ =2,

—zinr-ri—cosrdr  —rslnr—2coar
rt - T3 )

Quotient rule:

rainzr+2coar

Final answer: f/(x)= x;

Exercise 9 - Sine over x

Let u=sin(z) and v=xz. Then u/ =cos(x) and v/ =1.

Quotient rule: (%)f:ufuu—zuu-':[ccs[x]][?l—jgsin[x]jilj

rocoa(r]—sin(r)

Final answer: /()= +3

Exercise 10 - Log over a power

Let u=In[x) and v=x3. Then /=1 and v/ =3x2.

Quotient rule: (g)*“:wvu—zuw:lz%:u:za:l—(g;;zfmazzzl.

1—3ln(z)

Final answer: f/(z)= —4

Exercise 11 - Derivative of tangent

j—x[ta,n:r] =secdr.

At z=%, seck =2, so sec2f =2,
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Final answer: zec2r and the value 4.
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The tangent to tan x at x = /4 has slope 2.

Exercise 12 - Product with tangent

Let u== and v=tan(x). Then w/=1 and v/ =tan?[z)+1.
Product rule: (uv)’ = w/v+uv/ = (1) tan(x))+(=)(tan(z)+1).

Final answer: f/(z)=zsec2{z)+tan(z).

Exercise 13 - Secant at a point

j—x[sec;r]:sec;rtamr AtT:sec§=2and tanf =13,

Final answer: 24/3.

Exercise 14 - Cotangent and cosecant

fr)=—csc2z—cscxcots.

Final answer: —cscx{cscr+tcota).
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Exercise 15 - Tangent line with a product

Flm)=w2einor =0. f/(r)=2zsinr+r2cosx, S0 M =04+r2(—1)=—m2.

Tangent: y—0=—m2{(x—r). Final answer: yv=—mr2(x—m).

Exercise 16 - Horizontal tangent

Flx)=eT+zet=eT(14+2). Since eT>0, set 1+x=0.

Final answer: £ =—1, the point (—1,—31).

Exercise 17 - Quotient and a horizontal tangent

Let u==2 and v=x241. Then w/=2x and v/ ="2r.

Quotient rule: (%)*’:umv—guu-':[iéﬂlix;;li;l:fzj[zzj

ar
[za41)3-

Final answer: f/(z)=

The numerator is zero only at =0, so the only horizontal tangent is at (0,0).

Exercise 18 - Using a table of values

Product: f/g+ fg/=(—1)(4)+(3)(5)=11.

Quotient: ffﬂg_zfﬁ" — (—1]'(413'6—(33(5) __

B
il

Final answer: 11 and —%.

Exercise 19 - Revenue growth

p(@)=132, q(4)=184, p/=05, ¢/ =—4,
Product rule: R'(4)= p/q+pg’ =0.5(184)+12(—4) = 92— 48 =44.

Final answer: \$44 per week: at 4 weeks the revenue is growing by about \$44 each week.
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Revenue in dollars during the first 20 weeks.

Exercise 20 - Peak concentration

Let u=x and v=x2+4. Then w'=1 and v/ =2z.

Quotient rule: (¥) = uy—uv'— iljixiifi;g?wﬂ

. 4—z3
Final answer: f/(z)=1 757,

Set 4—+2=0: t =2 (hours cannot be negative).

C[E]:%:D.ES. The concentration is greatest at 2 hours (0.25 mg/L).

Exercise 21 - Three factors

Apply the product rule twice. Group z2e* as the first factor, whose derivative is e®(x2+2x).
Flr)=e(z2425)sinz+x2eTcos.

Final answer: ze*[(z+2)sinz+rcoss].

Exercise 22 - Proving the tangent derivative

W=ginr, Y =CO08T, w/ —=cosxr, v =—sinT.
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COSELOST—3INT(—31ns)  cos2r4siniz 1
cosdr - coadr “cosir

—secr.

Final answer: (tanz)’ =sec2z.
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