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Please note that Quiz 5 will also cover material from Quiz 4 Review and Exam 1 Review. Study those topics as
well.

1. Find the formula for the inverse for each of the following functions.

3xz — 5 2z — 1
—_r_ 3 _ — p3z—1 — —
2. Solve each of the following inequalities.
a) 2% +4> 6x b) 2% < 6w c) 2 —6x < —11 d) 4z —1 > 422
3. Sketch the graph of each of the following functions.
a) f(z)=—(z+3)(z—1) b) f(z) = (z+3)2%(z—2) ¢) f(z) =9z — 23

4. Compute each of the following deriatives by taking the limit of the differential quotient.

a) f(x)=2a? ¢) f(x)=a e)f@g:% g) f(z)=sinz
b) f(z)=mx+0b d) f(z)=2* f) f(z) = h) f(z)=cosz

5. Differentiate each of the following.

a) f(z)=>5z*—a3+522 -2 —1 c) f(z)=28-1
b) f(2) = vad - Vat d) f(2)=ve- ¥zt

6. In each case, find an equation for the tangent line drawn to the graph of the function given, at the point

given.

a) f(z)=a3—222 —x+2 atz=2 ¢) f(x)=42® -2’ +2+8 at z=0
1

b) f(x)=2y/r—1 atz=9 d) f(a:):—ﬁ at =3

1 1
7. Find the equation of all tangent lines drawn to the graph of y = — with slope ~9
T

sinz
8. Assume that lir% —— =1 and compute each of the following limits.
r— X
i in 3 t 1-— 2
a) lim S b) lim ST c¢) lim ane d) lim L cos e) lim _r
z—0 3x z—0 €T z—0 I x—0 €T z—01 — coszx

9. In case of each of the following functions given, give a complete analysis of the function and then sketch the
graph of the function.

a) f(x)=logzz on (0,00) b) f(xz)=logzx on [3,81]
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10. The picture below shows the graph of f, where f is a function defined on domain [—6, 6].

a) On what intervals is f increasing? b) On what intervals is f decreasing?

I I I I I I I I I I I
-6 -4 -3 -2 -1 1 2 3 4 5 6
X

11. The picture below shows the graph of f’, the first derivative of f, where f is a function defined on domain
[—10, 10].

a) On what intervals is f increasing? b) On what intervals is f decreasing?

(Hint: you are looking at a velocity function and being asked about the location function.)

y=f ()

12. Suppose that the location function of an object is given L (t) = t3 + At> 4+ Bt — 8. Find the values of 4 and
B if we know that L (1) = —11 and v (2) = —7.

13. a) Find an equation for the tangent line drawn to the graph of f (z) = —222 4+ 5z —1 at z = —1

1
b*) Find an equation for all tangent lines drawn to the graph of y = —51:2 +3x+5 from the point P (—1,6).

(Note: what makes this problem so diffferent from the previous one is the fact that P is NOT a point on
the graph.)
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Answers
1 1 1 6z + 5 20 — 1
1. @) =-6-2)"+- b fl@)=-mz+1) d) fl@)= d) f(z) =
D I @) =G0ty ) S @ =gt d) e =T ) @)=
1
2.a) r<3—+V5orx>3++5 b) 0<z<6 ¢) no solution d) z=3
3. a) f(z)=—(z+3)(z—1)? b) f(x)=(z+3)a*(x—2) ¢) f(z)=9z—a?
4. Compute each of the following deriatives by taking the limit of the differential quotient.
a) f(x) = 22 - see handout Differentiation 1 - Proofs Claim 2A
b) f(z)=mx+b
h) — h) +b] — b h+0b— —b
P - g LEEN @ G el e tmb b= me
h—0 h h—0 h h—0 h
. mh
= lim — =limm=m
h—0 h h—0
¢) f(z) =13 - see handout Differentiation 1 - Proofs Claim 2B
d) f(2)=2a
4 _ 4 4 3 272 3. p4_ 4
_ _ 4 4 _
flz) = hmf(x—i-h) f(:L'):hm(x—i-h) 2 Tt x°h 4 62°h* 4 4xh’ + h* —x
h—0 h h—0 h h—0 h
_ 4x3h 4+ 622h% + 4xhd +pt I (42% 4 622k + 4zh? + hP)
= lim = lim
h—0 h h—0 i
= }llin%) (4x3 + 62%h + 4zh? + h3) = 423
1
e) f(z)= ~ - see handout Differentiation 1 - Proofs Claim 2C
f) f(z) =+/z - see handout Differentiation 1 - Proofs Claim 2D
g) f(z)=sinzx
f(z) = lim flx+h)—f(z) — lim sin (z + h) —sinz — lim sinx cos h + cosxsin h — sinx
h—0 h h—0 h h—0 h
. sinzcosh —sinxz cosxzsinh . . cosh—1 . sin h
= lim + = limsinx - ——— + lim cosx -
h—0 h h h—0 h h—0
L . cosh—1 . . sinh .
= limsinz - lim ———— + lim cosz - lim =sinz-0+cosz-1=cosx
h—0 h—0 h h—0 h—0
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flz+h) - f(=)

cos(x 4+ h) —cosz

cosxcosh —sinxsinh — cosx

! — 1. — 1. — 1.
f(z) ) h ) h B h
. cosrcosh —cosx sinzsinh . cosh—1 . . sin h
= lim — = limcosz- ——— — limsinz -
h—0 h h h—0 —
. . cosh—1 . . . sinh . .
= limcosz-lim ———— — limsinx - lim =cosr-0—sinx-1=—sinx
h—0 h—0 h h—0 h—0
3 4 3 4
5. '(z) = 202® — 322 + 10z — 1 b) f'(z)=zl/2 - 2~ V5 =2 Jz —
a) f'(x) = 202° — 32% + 102 ) (@) = St - o Vi o
1 1 1 1 1
/ — 827 d ' _ o121 -2/3 1 -3/4_ .
¢) f'(z) =8 A L S W/ Ao R
6. a) y=30—6 b S(z—9)=y—5 ) 48 2 (w8 =yt
. A = oL — —x — = — C =z — (x — — _
Y 3 Y Y 27 Y79
1 2 1 2
7. y=—= — d y=—2— -
Y gsc—i- 3 and y ga: 3
8. Assume that lim ST 1.
z—0 X
sin x 1 . sinx 1 1
a) lim = - lim =--1==
z—0 3x 3z—0 x 3 3
b) lim sin 3z ~ lim sin 3x . § ~ i sin 3z ‘ § ~ im sin 3z 3) — 3 1im sin 3x
x—0 €T r—0 x 3 x—0 3x 1 x—0 3x z—0 3x
Let y = 3z. When x approaches zero, so does y.
3 1im S3T gy SY g g
r— 3z y—0 Yy
¢ . .
¢) lim 22 _ fim 222 jim 222 i —1-1=1
r—0 I z—0 T COS T r—0 X rz—0 COS T
. 1 —cosx . 1—cosx 14 cosz . 1—cos’x sin? z
d) lim ——— = lim . =lim—————=1llm ———
a—0 T o—0 x 1+ cosx a—0z (1+cosz) 2—0x(l+cosz)
— 1im 22 i T 0=
z—0 I z—0 1+ cosx
) z? ) z? 1+cosz 22 (1 4 cos x) 22 (1 + cos )
e) lim —— = lim . =lm ———— = lim ————~
z—01—cosx =x—01—cosz 1l4+cosx =2—0 1—cos?z 0 sin“ x
—lim —— -~ . (1+4cosz) = lim —— - lim —— - lim (1 +cosa) =1-1-2=2
r—0sSInx sSInx r—0smmxr z—0smx z—0

9. In case of each of the following functions given, give a complete analysis of the function and then sketch the

graph of the function.
a) f(x) = logs @ on (0,00)

maximum: none
minimum: none

y—intercept: none
x—intercept: (1,0)

domain: (0, c0)
range: (—00, 00)

(© Hidegkuti, 2014

one-to-one

Last revised: September 26, 2014



Math 207 Review for Quiz 4

page 5

10.
11.
12.
13.
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b) f(xz)=logzx on [3,81]

domain: [3, 81] r—intercept: none one-to-one
range: [1,4] maximum: (81,4)
y—intercept: mnone minimum: (3,1)

—
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a) on (—4,—1) and on (3,6) b) on (—6,—4) and on (-1, 3)
a) on (—10,—-2) b) on (—2,10)
A=-5 and B=1

a) y=9r+1 b) y=x+7and y="T7x+ 13

Solution for b): Let us denote the point of tangency by @ (a,b). We express the slope between P and Q).

Q (ab)

P (-1,6)

_yg—yl_ b—6 _b—6

m ro—21 a—(—1) a+1

1
Since @ is a point on the parabole, we have b = —§a2 +3a+ 5. So we now have

—a?® +6a—2

1 2 1 2
b6 @ F3at5—6 —sa’+3a—1

Ca+1 a+1 a a+1  2a+2
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1
The line is a tangent line to f (z) = —5332 + 3z + 5. The slope of the tangent line drawn to the graph of f

at @ (a,b) is the derivative of f, evaluated at x = a.

1
flx) = —§x2+3x+5
ff(x) = —2+3
f'(a) = —a+3 = thisis the slope of line segment PQ
—a? +6a —2 b 43 —a? +6a — 2
= —_— m — - @@
m YD) ecomes a S
We solve this for a.
43 —a? + 6a — 2
—a - -
2a 4+ 2
(—a+3)(2a+2) = —a?>+6a—2
—2a>+4a+6 = —a®+6a—2
0 = a®+2a-38
0 = (e+4)(a—2) = a1=-4 and ay=2

1
Recall that b = —§a2 + 3a + 5.

1 1
blz—i(—4)2+3(—4)+5:—15 and b2:—§-22+3~2+5:9

So there are two tangent lines, and the points of tangencies are Q1 (—4, —15) and @2 (2,9). Recall that the
slope of the tangent line is m = —a+3. Som; =4+3=7and me = —-2+43 =1. So the point slope form
of the two tangent lines are

Q(—4,—-15) and m = 7
T(z+4) = y+15 = y=T7x+13

@(2,9) and m = 1
l(z—2) = y—9 = y=zx+7

So the tangent lines are y =7z + 13 and y = x + 7.

/
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