MATH 161 SOLUTIONS: QUIZ Y

Problems 1 — 3 are worth 1 pt each
Hint: It may be helpful to think about % flg(x))

l. Given the graphs of the functions f{x) and g{x) in Figures 3.7 and 3.8, which of (a}={d) is a graph of f{g(z]))?
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Solution: (c)

Because %f(g () =
f'(g(x))g’ (x),we note that f(g(x))has a horizontal tangent whenever g'(x) = 0 or f'(g(x)) = 0.
Now f'(g(x)) =0 for 1 < g(x) < 2,and this approximately corresponds to 1.7 < x < 2.5.



2. Given the graphs of the functions f(x) and g(x) in Figures 3.9 and 3.10, which of (a)=(d) is a graph of f(g(x))?
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Solution: (a)

Because % flg(x) =

f’(g(x))g’(x), we note that f(g(x))has a horizontal tangent whenever g'(x) = 0 or f'(g(x)) = 0.
Now f'(x) = 0 only when x =

2,s0 the composite function has horizontal tangents only when g'(x) = 0 or when g(x) = 2.



3. Given the graphs of the function g(z) and f(x) in Figures 3.11 and 3.12 , which of (a)=~(d) represents f(g(z))?
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Solution: (c)
Because % flg(x) =

Figure 3.1

fl=)

f’(g(x))g’(x), we note that f(g(x))has a horizontal tangent whenever g'(x) = 0 or g(x) = 0.
This happens when x =0, 2, and 4. Also, f(g(x)) is negative for x > 4. Alternatively f(g(4)) =f(0) =0

identifies answer (c).

4. [3 pts each] Find an anti-derivative of each of the following:

(@) 1+3x2-9x°

3
Answer: x + x3 — E x®

(b) 3sin (5x)

Answer: — S cos(5x)



(c) 1+3e*+4cosx

Answer: x + 3e* + 4 sin x

(d)

Answer: 41lnx

3
1+x2

(€)

Answer: 3 arctanx

(f) 1+sec?x

Answer: x + tanx

5. [5 pts] Find any and all critical points of the function f(x) = (2x — 3)3e*
Solution:
f'(x) = (2x —3)3e*+3(2x —3)22e* = (2x—3)? 2x — 3+ 6)e* =
(2x + 3)(2x — 3)%e*
Hence the critical points are x = -3/2 and x = 3/2.

6. [5 pteach] Using implicit differentiation, find the equation of the tangent line to the curve
y* + Xy = 4 at the point P = (3, 1)

Solution: d/dx (LHS) = d/dx (RHS)
4y3y" +xy' +y =0
Substitutingx =3 and y = 2:
49" +3y'+1=0

Hence dy/dx = -1/7 and the tangent line is:

y—1=-(U7)(x-3)



7. [3 pts each] Find the derivative of each of the following functions. You need not simplify.

X
(a) y - m
Solution:
dy  VET-xa@-DY2  rel-xa(x-1)7Y?2
E - x—1 - x—1 -

VET-xg(x—1)"Y2 _ x=T-x5(x-1D"V2 _ p(x-1)-x _ x-2

x—1 x—1 T (=132 T (x-1)3/2

(b) y = arctan(1+e?)

Zezx

1+e4*

. d
Solution: & =
dx

(c) y = In(sinx)

. d
Solution: & =
dx

(d) y =sec(1 + 3In x)

Solution: % = f—csec(l + 3Ilnx)tanx(1 + 3Inx)

CHAIN RULE - BY ASATASIA

My name is f'(g(x)).
I'm pregnant with a function;
| differentiate me!

Don't forget to differentiate
~ | my baby, g'(x).

WWW.TOONDOO.COM

Together, we make a happy
family: F '(x)= f '(g(x))g'(x).




DERIVATIVE RULES
i(x" ) ={ —(sinx) =cosx —(cosx)=—sinx
dx dx dx
i(a‘*)zlna-a" —(tanx):seczx —(cotx):—csc2 5%
dx / dx dx
d ' ’
;(f(«\‘)'g(x)) =f(x)-g'(x)+g(x)- f'(x)

d_ (sec x) =secxtanx

i E(CSC'\'):—CSC,\'COI'X
i( [ j - b L gl i(al‘csin x)= 1 — (arctan x) =
dx\ g(x) (g())’ dx Tes? dx 1+x7

%(f (g(x)=f'(g(x))-g'(x)

— (arcsecx) = =
5% i,
¥ —1



