MAT 195 —Fall Quarter 2002
TEST 3 - Answers
NAME
Show work and write clearly.
For #1- 12, find the derivative. Smplify your answer.

1(7pts) y = %(x“ +7)

4 3

ANS: y = X? + g Use power rule. So, y¢= 4% +0=2x
2 X +
2.(7pts) y = X eS !
2 AX X + 2 X X +
ANS: y = X€ 4 é Use product rule for first term. y¢= ZXGTXG +0= w
7- 5Vx
3.(7pts) y = NG
. . . 7 5Jx 5
ANS: Since denominator is asingle factor, separate the numerator: y = — - —~—. Movex’tothe
X X
numerator, rewrite sgrt(x) as x*? and combine exponents in second term. So,y = 7x°° - 5x" /2. Now
use power rule. y¢=-42x"" + Ex‘l?”z.
1
4. (7pts) y = 3x - ~
ANS: Rewrite:y = x*'3 - x'. Use power rule; y¢= :—13x‘2’3 - (-Dx? = :—13x‘2’3 + X2

5. (7pts) y = (x* + 7 - g)2x® + x°*)
ANS: Use product rule: y¢= (3x* +14x)2x® + x*) + (x* + 7x* - 8)- 6x* - 4x°)
3x?

5x - 3

6.(7pts) y =

ANS: Use quotient rule; y¢= (5x - 3)6x - 3x°(5) _ 30x° - 18x - 15x* _ 15x° - 18x

(5x - 3) (5x - 3) ~ (5x- 3)
_ oy 2P 50
7.(7pts) y = (2x X )g—x T1 E

ANS: You will need both product and quotient rules. By product rule:
yt= i(2x7 - xz)ée(_ 5exg+ (2x7 - Xz)iae(- Sexg.
dx X+1 g dxg X+1 g
Use quotient rule to find
doax-Be"6_ (x+1)1- 5e)- ((x- 5e*) _ (x+1)fL- 5e*)- (M- 5e*) _1- 5xe’

dx§ x+1 5 (x + 1) (x + 1) S (x+D)?

So, y¢= (14X6 - ZXE - 5e” 9+ (2x7 i Xz)l' 5xe*

X+1 g (x + 12



8.(7pts) y = 2cosx - 349n x
ANS: y¢=2(- sin x) - 3cosx = -2sn x - 3c0SX
X

9. (7 pts.) y—ﬁ
tan x

ANS: Use quotient rule:
(tan X)%l (cscx) - % (t@anXx)(CCX) _ (tan x)(- cscxcot x) - (sec? X)(ccX)
tan? x tan? x
- cCX - (sec? x)(cscx)
tan® x

yt=

Thissimplifiesto: y¢=

... Thissimplifies further. Various answers for
simplification were accepted.

10. (7 pts) y = x®tan x - XCOSX
ANS: Use product rulefor each term.

y¢= %X(x3)(tanx) %x tan x) - ( (x (X)cosx) % cosx)

= 3x?(tan x) + (x*)sec? x - (1cosx) + (x)(- sin x))—3x tan x + x* sec? X - CoSX + Xsin X

9N X Sec X
11.(7pts) y = ———
(7pts) y 1+ xtanx
. . tan x .
ANS: You can simplify yto: y = ——— . Use quotient rule:
1+ xtanx

(L+xtanx)d7 tanx - %X(1+ x tan x) tan x

- (1+ xtan x)?

Tofind %x (1 + xtan x) use product rule:
4 @+ %x(xtan x) = 0+ (1) tan x + xsec? x

(1+ xtan x)sec? x - (tanx+xseczx)tanx sec? X - tan® x _ 1

So, y¢=
Y (1 + xtan x)? 1+ xtanx)? {1+ xtanx)’

12.(7pts) y = Snzgég

ANS: Use chain ruIe.
Let f(x) = x%, g(x) =snx adh(x) = i. So, vy = f(g(h(x))).
o ( -2).

By thechainrule, y¢= f €g(h(x))) xg&h(x)) xh&x) = ang——xcosc;;—x
exg



13. (5 pts.) At what point(s) does the graph of the equationy = x* - x* + x* have a horizontal tangent
line?

ANS: To find the slope of the tangent line, find the derivative: y¢= 4x® - 3x* + 2x*. When the
tangent line is horizontal, the dopeis0. Set y¢= x* - 3x* + 2x'= 0 and solve for x. So,

3i8\/4_1.The

y¢= x(4x* - 3x + 2) = 0. Use quadratic formulato find the two solutions: x =

remaining horizontal tangent lines occurs at x = 0.

14. (6 pts.) a. Use the definition of the derivative at a point to find the derivative f €a) of
f)=x*+5aa=-2.
b. Find the equation of the tangent lineto f(x) at x = - 2.
ANS:

a an):Li&f(a+hr)]' f(a) :Li&(a+ h)3+r?- (a3+5)

. (@+3a’h+3ah’ +h°) +5- (a®+5) _  3a’h+3ah’ + h?
= lim m

h® 0 h h® 0
2 1 2
- i e+ 38" + ):Iim(3a2+3ahl+h2):3a2.
h® 0 h h® 0

So, f€-2) = 3(-2)* =12 isthe sope of the tangent line at x = - 2.

b. f(-2) = (-2)° +5 = - 3. So, the equation of the tangent lineis. y + 3 = 12(x + 2)

15. (5 pts.) For what value(s) of x isf(x) not differentiable. EXPLAIN.

ANS:

X = - 4 because f(X) is discontinuous (jump).
= - 1 because f(X) has a cusp.

x = 2 because f(x) is discontinuous (infinite).

x = 5 because f(x) has vertical tangent.



