1.1 Free Response Solutions

1. f(x)=x?+3x—-4->f'(x)=2x+3

3 y=x—2/3_,d_y=_3 -5/3

dx 3
4 3 2
5. v(r)=?7rr ->v'(r)=4nr
2
7. y= % T SRV SV
X
d_y=ix1/2+2x_l/2_ix_3/2= 3\/;4. 2 - 3

dx 2 2 2 fx 2fe

A
9. z=—10+Bey=Ay_10+Bey
y

Z'=r— 10Ay“11+Bey
1. 1 f(x)=3x>=5x3+3, find £'(x) £'(x)=15x*-15x2

You can see that when fis decreasing the graph of f "is below the x - axis, i.e. f is negative - if
fis increasing the graph of f 'is above the x - axis.
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1.1 Multiple Choice Solutions

L= ()= 24023

The correct answer is C.

1 1 1 2
3. f(x)=5x_]+x_2—>f’(x)= —Ex_z—Zx_3= -

7y2 X3

The correct answer is A.

5. If & is the function defined by 4'(x)=e5(5)+1-h'(0) =%5) +1=6, then /'(0)
1S

The correct answer is D.

1.2 Free Response Solutions

d
1. d—[x3+4x - T(]_7= —7(x3+4x— n)_8(3x2+4)
X

3. flx)=3 (l+2x+e )3=(l+2x+ex)3/5

- ~3x72+6+3¢"
fx)=—=(x"1+2x+¢* /s —x7242+¢Y)= ~
5( ) ( ) 5(x—1+2x+ex)‘/5

5. 1fg(2)=3and g'(2) = — 4, find £'(2) if f(x) =els™)
f(x)=esW. g'(x) 5 f1(2) =e8@. g'(2) 5 f/(2) =€ —4=—4¢3

~

[\/m] [3x —4x+9)"2]

(3x —4x+9)" /2. (6x gy r2

\/3x2—4x+9



9. y=eVO¥ o=y 9‘)‘2(%[ 9—x2])

()= J[(@&)vq[(@ +3t)3/7_4]1/2

o B o)

1.2 Multiple Choice Solutions

d
1. If y= (x4 + 4)2, then . 2(x4 + 4)1(4x3) = 8x3(x4 + 4)1

dx

The correct answer is E

5L Tre i(ex+3)‘/2=%(em)“/z(ex)

dx
I True: %(53)62) =a"-1na(D,) =5 In5(6x) = 6xIn3( 53+

d 8
HL. - True: _(6x3 —x73 —2x_3) 1832+ —x /346y
dx 3

The correct answer is E.

1.3 Free Response Solutions

1. y =sindx
y' =4cosdx
3. flo)=31+tans
1 ) sec?t
V(t) = _(1 +tant) /3 . SCC2t= -
! 3 (1 +tant) 7>



5. y=a’+cos’x

y' =3cos?x - (—sinx) = —3cos3xsinx

7. f(x)=cos(Inx)
sin(Inx
f'(x) = —sin(Inx) - %= _ (Inx)

X
9.  flx)= logm(2+ sinx)
(x) = 1 ~ cOSX
P = o s~ % = Tn10(2 + sinx)

1. y= sin_l(ex)

' 1 e
y=———-e'=——
3. y=tan"(/x)

SRR S R/t 1
= C—x - -
Yy I+x 2 2(x1/2+x3/2)

2x

1+x4

15, y= tan™ 1x2

y,=m(2x)=

17. (3ex2+2x)=3ex2+2x(2x+2)=6(x+1)ex2+2x

dx

d d 1 1 - 2
19' dx(3 16+x3)= dx(l6+x3) /3= 3(16+x3) /3(3)(2):

(16+x3)7

1 2x
21 g(x)=In(x2+16). g'(x)= (2x) =
g(x) =In(x>+16). g'(x)= —— o



d
23. d—(ln(secx)) = . secxtany = tanx
X

Secx

2x

x2+3

1
25. f(x) =ln(x2+3)- f/(x)= 2413

2. h(x)=\[x2+5=(x2+5)"2 h(x)——(x +5)"2(2x) =

(x2 +5) &
- 1 —sinx —sinx
29. =sin"}(cosx). y=———(=sinx) = -1
Y ’ 1 —(cosx)? \/l cos’x \/sin2x

d
31. —(5¢tan(7x)) = Seta“(7x)(sec27x)7 = 3Seta“(7x)(sec27x)

dx

d 1 6xln2(x2+ 1)
33. —(113( 2 =31n2( 2 2%)=— 7
dx(ln (x2+1)) =3I*(x2+1) x2+]( x) e

35.  y= tan2(36?) - y'=2tan(30) - sec?(30) - 3=6tan(30) - sec?(30)

3 h'(1)= : _ =5
h T () 02

1.3 Multiple Choice Solutions

dy

Il
—
aQ
oY)
)
~—
—~
93)
~

1. Ify= sin 1639 then

The correct answer is E




3. h'(x)= ln(x2)( | _:xz ] + tan"l(x)(%) -=h'(1)= ln(l)[%) +tan‘1(1)(%] =0+ 2(%) = %

The correct answer is C

5. h(x)=5e*+1->h'(0)=5"+1=6

The correct answer is D

7. g'(x) =2cos(2x)(—sin(2x))(2) = —4sin(2x)cos(2x)

The correct answer is B

9. f/(x)=secX3%)(3n3) » £/(1.042) = 3451

The correct answer is C.

1.4 Free Response Solutions

1. Use the tangent line equation to g(x) =x>—x24+4x—4at x= -3t approximate
the value of g( - 2.9)
2(=3)=(-3)°-(-3)*+4(-3)-4=3

g/(x)=3x2—2x+4=m=g'(-3)=3(-3)>-2(-3) +4=25
Tangent Line: y —3 = 25(x + 3)

2(=29)~y(-29)=25(-29+3)+3=55

3. Use the equation of the tangent line to f(x) =,/6 —x at x =2 to approximate +/4.1.

f(2)=/4=2



-1 1

2(6-2)"2 T

7= 5(6-0" =)= m=r ()=
Tangent Line: y —2 = — Z(x -2)

JA41=£(1.9) ~y(19) = - %(1.9—2) +2=225

5. Find the equation of the tangent line at x =2 for h(x) = ln(9 -X 3). Use this to
approximate g(2.1)
h(2)=1In1=0
—242 0
h'(x)= =m=f"(2)=—
— 3 1

Tangent Line: y =0

h(2.1) ~y(2.1) =0

7. Find an equation of the line tangent to the curve y = x4+ 2¢* at the point (0, 2).

y'=axd+2et = )| =2
Tangent Line: y —2 =2(x —0)

9. Use the equation of the tangent line to f(x) =2x + cos(x —2) at x =2to
approximate £(1.9).
f(2)=2(2) +cos((2) -2)=4+1=5
f'(x)=2-sin(2-x)= m=1f'(2) =2-5in(0) =2
Tangent Line: y — 5 =2(x —2)
£(1.9) ~y(1.9) =2((1.9) -2) +5=4.8

11. Find the equation of the tangent line to y = x + COSx at the point (O, 1).
y'=1-sinx=y |X=0=1



Tangent Line: y — 1 = 1(x —0)

2 m
13.  Find the equation of the line tangent to y = ?x + Cos(4x) when x = ?
2 2 2
r__Z _ (4 J - = _ (2 - =
Y= 4sin(4x) = y | s 4sin(2 1) -
2 n
y| =—. —+cos(2m) =2
x—ﬂ/z 2
5 2 T
T tLine: y—2=—|X" "
angent Line: y - 3

15. At what point on the graph of y = x2=3x —4is the tangent parallel to the line
S5x—y=3?

y=x2—3x—4—>d—y=2x—3; Sx—y=3-m=5; d—y=2x—3=5=m—>x=4

y(4) = (4)2 - 3(4) —4 =(). The point is (4, 0)
17.  Find the equation of the line tangent to f (x) =2x3 — 9x2 — 12x where f /(x) =12
f(x)=2x3-9x2 = 12x > f'(x) =6x2— 18x = 12=12>x>-3x—-4=(x+1)(x -4) =0

x=-1,4-f(-1)=1: f(4)=-64
y=1=12(x+1) and y+64=12(x—4)

19.  Find all points on the graph of y = 2sinx + sin®x where the tangent line is horizontal.

£'(x) =2cosx + 2sinxcosx =0 .
cosx =0 sinx = — 1

T or 31
x=4t—=*2mn x={—iZTEn
2 2

: o . n T
Points where the tangent line is horizontal: (? t27n, 3), (_ 3 t2mn, 1)

21 x(£) =263 -2112+ 60t +4
(1) =612 =42t +60=0

a(tr)=12t-42



a)  2=T7t+10=(t=-5)(t-2)=0->¢=2and r =5
p 0 -0+
b) <o Lefs v(3) <0

f
c) x(3)=2(3)3-21(3)2+60(3) +4=49. So the particle is 49 units to the right of the
origin at t = 3.
d  a(3)=12(3)-42=-6
e) Speeding up, because v(3) and a(3) are both negative.

23, y(t) =9¢*— 413 - 2401 + 5761 — 48
v(t) =361 - 121> - 4801 +576

a(t) =108t%—241 — 480

a)  v(t)=362-12:2—480r +576=0
=383 =12 =40t +48 = (1 +4)(3r=4)(t-3) =0~

t=—4,4/3 3
b) neither; v(3) =0
c) y(3) =9(3)*-4(3)% -240(3)>+576(3) —48 = 114. So, the particle is 114 units above the
origin at t = 3.

d) a(3) =108(3)%2—24(3) —480 =420
e) neither; v(3) =0

25.  x(£)=12=5t+4-v(t)=2t-5=0-1=25
x(25)=(25)2=5(25)+4=-225

27. x(£)=283-212+60t +4
v(t) = 61> — 42t + 60

a(t)=12t-42=0-r=35
x(3.5) =425
v(3.5)=-135

29a. v(1)=y'(r)=62-2t-4=0-3>-1t-2=0->3r+2)(r-1)=0

10



2 2
t= -3 1-x(1)=-1,a(1) = 10,x(—§)=3.630, a(——)= -10

1
29b. a(t)=12t—2=0—>t=z

1 1
v(—)= 1.315 x(—)= -4.167
6 6

30.  y(t)=1*-21>-8-v(t) =4’ -4t~ a(r) = 127 -4
a) W) =43 -4r=0-1=0, £1.
x(£1)=-9,a(£1) =8, x(0) = -8, a(0)=1 -4

b)  a()r=122-4=0->1=+

/3

R e e

1.4 Multiple Choice Solutions

1. f'(x)= 264x2( 8x) = 3. Graph on calculator to solve: 2e4x2( 8x)=3->x=0.168

The correct answer is A

3. Tangent line: y—1=7f"(2)(x=2)->y='(2)(x-2)+1
T=f(2)(21-2)+1->-3=f"(2)(.1) » =3=£"(2)

The correct answer is C

5 f(1)=2and f'(x)=+/x*+3 »m=4/12+3 =2,

Tangent line: y —2=2(x—1)
£(0.98) ~2(0.98 - 1) +2= —.04 +2=1.96

The correct answer is D

7. h(x)=2x-5=-1-x=2-y(2)=-3

11



y+3==(x=2)>y=—-x-1

The correct answer is A.

9. £'(x) =6x>+5x*+2x = — 1. Graph to find the x-value and y-value.

The correct answer is E

11. d—y=%(x2—l)_2/3(2x)->mm= ! (32—1)_2/3(2(3))=%—>m =-2

Adx 3 norm

The correct answer is E

13.  Graph v(¢) = 3t% = 1112497 =2 for —3 <t < 3 on a calculator and count the number
of zeros.

The correct answer is C

15. v(t)=2t-6-2(t)=2=0

The correct answer is E

1.5 Free Response Solutions

1. y'=13- (=sint) +cost - 32 =t*(3cost —tsint)
d .
3. d—[xe_x] =x[e_x(— 1)] +e ¥ (1)=—xe*+eF=e*(1-x)
29
5. y' =e 3. (=sin3x) - 3+cos3x- e . (=5) = — e *[5cos3x + 3sin3x]
d 4 3 2
7. {I—(x secx) = x3secxtanx + (secx)(3x2) = x%secx(xtanx +3)
29

12



9. D (xzsinx + 2xcosx)
X
D, (x° -sinx+2x-cosx)
=x?.cosx+sinx-2x+2x-—sinx+cosx-2

= x?cosx+2xsinx—2xsinx+2cosx

= x? cosx+ 2xsifix —2xsifix +2cosx

2
=x"cosx+2cosx

= cosx(x2 +2)

1. f(x) =2sin%xcos%x
f/(x)=2[sin’ x-2cosx-—sinx+cos’ x - 2sinx- cosx |

= 2[—251n3xcosx+ 20033xsinx]
= 4sinxcosx[—sin2x+coszx]
=4 sinxcosx[cos2 x—sin’ x]
=2-2sinxcosx[cos2x]

=2s8in2x-cos2x

=sindx

13.  £'(x) = secx(sec?x) + tanx(secxtanx)

Ao ol ol ol )

= (2R (D) =22+ Z =37

d
15 —[(¥-20-8)e]=(x* - 20 -g)e" +er(2r-2)

=ex(x2—2x—8+2x—2) =ex(x2— 10)

d

17 —|(x- 1)6-1/2)6] =(x2- 1)[16‘1/%(_ 1/2)] +e™ /()

19. %[ng_‘lx] =xZe ¥ (—4) + e~ (2x) = - 2xe_4x[x2(2) - 1] = —2xe ¥(2x-1)

13



20 eyl [ex(7_X)l/2]=e{%w_x)_l/z(—1)-""(7—)6)1/22”

- AR -1 27-x) 7 [-1+14-207 X[ 13-2x ]
_6[2(7—x)‘/2+(7 ) ]_e[2(7—x)1/2+2(7—x)‘/2]_e[ 2(7-x)"2 ]_e 2(7-x)"2

—X2
2. i e 20 e A - -
—x2 (4—x2) 4—2x?

(4=)" (4= (4=

254 [ el o-) 2] ()] 3 (0= Vo200 20
% e )1/2]( )= = +(9‘x)(2x)]=
2

(9—x2)l/2 (9—x2)]/2
-x3 N 9-— x)( x) x> +18x—2x3 18x —3x3

(0-x0)~ (9-x02  (9-x)"~  (9-22)"

27. %—(4x5—3)75(7x + 1)} (14x) + (722 +1)37(4x° - 3)(20x) =

=35x(4x5 - 3)0(7x2 + 1)*[2(4x5 - 3) + 4x3(7x2 + 1) ] =
=35x(4x% - 3)%(7x2 +1)*[8x5 — 6 +28x% +4x3] =
= 35x(dx5 = 3)8(7x2 + 1)¥ 3625 + 4x3 = 6]

9. -=(e-4)2 (6x2+7)(12x)+(6x +7)3(327 ~4)(6x) =

6x(3x2 - 4)X(6x2+7)[(3x2 - 4)(4) +(6x2+7)3] =
6x(3x2-4)Y6x2 +7 [12x2—16+18x +21]=
6x(3x2 - 4)%(6x2+7)[30x2+5] =
30x(3x2-4)(6x2+7)(6x2+1)

31, y' =" x. (—sinx) +cosx | = e**[cosx —xsinx]

33. Find the equation of the line tangent to y = x2e " at the point ( 1, 1 / e).

14



y:xz,e_x_(_l)_'_e—x.zx m=yr| =32

y- =)

5. f(3)=(3)y7+3%=6

/e =x[i(7+x2)’3/4(2x)] TR m = (@)= v2=
13
y+6=—-(x=3)

s , s 1 s
37. y |x=e = esin(_lne) =e= (e,e) y =xcos(_lnx)- % - —+ sin(—lnx)

2 2 x 2
. T 1 T
y |x=e = ecos(?hle) . % . ; + sin(;lne) =1
Tangent line: y—e = 1(x - e) Normal line: y—e = — l(x - e)

/2

9. ol = %sin(%) __t —2ﬁn=(%,2ﬁn)
)

Yl 4 (L)‘(_H_Z)Hm(L): _ 4n2 +%= —47\r/+54 ) ﬁ(-8n+4)

2(—m+4
Tangent line: y—2\/57'r= \/7( RTH- )(x—4/7-[)
4,/2 (x_4/n)=>y—2\/§n=i\{§4

-m+4

Normal line: vy —2\/571 =

(x=4/x)

41. yi=x = +cos'x =cos™x

1
- +coslx— E(l —x)_l/2~ (-2x) =
1-x

-1 1 -1 -x 1-x2 -2x?
43. y'= +x- 5(1 —xz)_l/z'(—2x)+\/ 1-x%=

15



dy_ 3 l l e _ 1 -x
45. —_7)2( )+2(9 )7 2(=2x) = +

dx x
-3

(9-x2)7 " (9-x3)"2 (9-22):

1.5 Multiple Choice Solutions

d
1. d_y = x2(—sin2x)(2) + cos2x(2x) = — 2x(cos2x — xsin2x)
X

The correct answer is D

3. f'(x) =xsec?x +(tanx)(1)
f’(x) =xsec’ x + (tanx)(l)

The correct answer is B

7. L. False: d—(xtanx) = xsec’x + tanx( 1)
Ix

L Tree: ;Z—(xlnx) =x(l) +(In)(1) = 1 +1Inx

-1

2./ 1—x

dse: L 1-022 Lo V- =
III.  False: dx(l x) 2_2(1 x) /A(-1)=

The correct answer is B

16



1.6 Free Response Solutions

{ dy  (¥*-4)20)-(x*-3)(2x) 2% -8x-2%+6x  -2x
' dx (x2-4)? (x2-4)? (x2-4)?
. (xz—x—3)(2x+2)—(x2+2x—8)(2x—1)
. )= o
(x —x—3)

_ 2x3—2x2—6x+2x2—2x—6—(2x3+4x2—16x—x2—2x+8) _ -3x%+10x— 14

- (xz—x—S)z - (xz—x—?))z

d (3x+3 d 3(x+1) d 3
5. - = — - | -

dx X3+1 dx (x+1)(x2—x+]) de| x*—x+1

(x2-x+1)(0)-(3)(2x—1)  —6x+3
(xz—x+l)2 (xz—x+1)
4 _ 2 _

dx-12x3-19x7 d[1 11 o d [ x"—12x"—19
7. — ||| 5?41 = =P —dx + 1T =

dx 3x3 dx| 3 9 dx 3x2

: 2\

. [umers) bindlaes) Mo IO (o) sieoro =

dx sinx sinx

sec?x — 1 — 5cotx = tan?x — Scotx
1 dy (cosx — 3)sec?x — tanx(—sinx) ~ secx — 3secZx + sinxtanx

' dx (cosx —3)2 - (cosx —3)?
tanx — 1
13. y=—""
SecCx
secx - sec2x — (tanx — 1) - secxtanx  sec2x —(tanx — )tanx  sec®x — tan2x + tanx

y = cec?y - secx - secx

Recall 1= Seczx - tanzx, so substitute into numerator:

17



1 +tanx

!

SECx

_ (tanx + 1)sec?x + tanxsecZx f’(i) (1+ 1)(ﬁ)2+(1)(ﬁ)2

3
5. f)= (tanx +1)2 4 )" 3

- (1+1)2

17 () = A2 ) 2 (P ) T 2w - 1
. y= = =

r2+1 r2+1 (r2+1)7

17
dy  (P416)(-2)-(-20(29) dy]  17(-2)-(2)(-2) 38
dx (x2+16) K dxl .

2
19. At x = — 1, the point on the function is (— 1, )

(17)2 © 289
2 38

The equation of the tangent line is the line y — — = — ——(x + 1
qu g e 229 (x+1)
2 289

The normal line is the line y — IT] = K(x +1)

3
21. At x = — 1, the point on the functionis | =1, — —

2
dy _(@+1)(=3)-(=30)(2) d_y] _2A=6)-(3)(-2) _
dx (x2+1)? de] (2)?

3
The equation of the tangent line is the line y = — E
The normal line is the line x = — |

1.6 Multiple Choice Solutions

sin(x2)e* (1 +e")cos(x2)(2x). (0) sin(0)e® = (1 +¢%)cos(0)(0) _0

(sin(x2))? R (sin(0))? 0

Lo )=

The correct answer is E

18



3 dy  (3x+2)(-2)-(3-2x)(3) (-6x-4)-(9-6x)  -1I3
' dx (3x +2)2 - (3x +2)2  (3x+2)2

The correct answer is D

5 dy _ (4x=3)(3)-(x +4)(4) L (4-3)3)-+9)() Cse 1
' dx (4)6—3)2 mtan (4_3)2 - mn()rm_ 25

1
y—7=E(x—1)—>25y—175=x—1is

The correct answer is D

19



1.7 Free Response Solutions

1. f(x)=x>+6x>="7Tx
fl(x)=5x*+12x-7

F"(x)=20x3+12

3.y=(x3+1)7?

.2 Y 2x2

==(y3 3.3x2=
yE3 (x3+1) 3x (c3+ 1)1/3

B (x3+ 1)1/3-4x—2x2~ 1/3(x3+ 1)42/3- 3x? _ (x3+ 1)72/3[(x3+ 1) . 4x—2x4]
’ (1) (e 1)

LAttt (i +2)
(x3+ 1)4/3 ()C3+ 1)4/3

5. ¢(1) =3¢
g (1) =13 5. 5+ 32 = 2551 +3]

g"()=r%e> - 5+1%(5t+3)- -5+ (5t +3)- 2t
= 15151 +5¢(5t +3) +2(5¢ +3)]
= 152512+ 301 + 6 |

7. y=sinx
2

T .
y =3sin“xcosx

n . . . . .
y = 3[smzx - —sinx +cosx - 2smxcosx] = 3s1nx[2coszx - smzx]

d2
9. —[5x4+9x3—4x2+x—8]
dx? J
= ;[—20x3+27x2—8x+ 1]
= —60x2+54y — 8

1. y=cosx2, ﬁndy”

d

Y sinx2(2x) = — 2xsinx?

dx

d’ ) 22 4 iy
2 = 2x[cosx?(2x) |+ sinx?(—2) = — 2[2x2cosx? + sinx?]
29

20



dzy

13.  y=sec3x, find

dx?
dy
— =sec3xtan3x(3) = 3sec3xtan3x
dx
d2
i 3sec3x(se023x(3)) + tan3x(3sec3xtan3x(3)) = 9sec3x(secz3x + tan23x)
X

15 f(x)=In(x2+3), find £"(x)
2x
f’(x)—
+
(:2+3)
(x

’%
2) - (2x)(2x) (2x2+6)—(4x2) B -2(x2-3)
243) S (243 (243)

7. h(x)=+/x%+5, ﬁndh"(x)
h(x) = Jx2+5 x +5 /2

V2n) e —
Wx)=yxtes = 2(x #s) 2(2)6)_( 245)"2
245 1/2(1)_)6. x |
B (x) = o+5) (2+5)"
(x2+5)!
B (x2+5)1 — 52
()cz+5)3/2
__ 3
(x2+5)3/2
X2_3 d2y
9. y= , find
x2=10 dx2
dy _(2-10)00-(-3)0) _ @of(-10)-(2-3)] _ -1ax
dx (x2-10)? (x2-10)? (- 10
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A’y (x2-10)X(~14) - (=14x)2(x>~10)'(2x)
dx (x2—10)4
~14(x2-10)[(x>~10) - (4x?)]
) (x2-10)*
—14(-3x2-10)  14(3x2+10)
(>-10°  (x>-10)°

2. y=x>+x2-7x-15
y' =3x2+2x-7

V' =6x+2

23 &y _(2ra)(-9)-(-4)20) _(-42-16)-(-8) _ 4~ 16

dx (x2+4)? - (x2+4)?  (x2+4)?

d>  (x2+4)%(8x) - (4x2 - 16)2(x>+4)'(2x)
e (x2+4)*
(x2+4)(8x) - (4x2-16)(4x)
) (x?+4)°
(8x3+32x) - (16x>-64)
(x2+4)3
(-8x3+96x) —8x(x2-12)
(x2+4)? ) (x2+4)3

25. y=x\/8—x2=x(8—x2)1/2

dy — L (8 _xz)‘l/Z(—zx) +(8 —xz)l/z(l)

2
-X
(3-x2)"2 +(8-27"
-X
_ —xz+(8—x2)l B 8 —2x?

(8- (3-x2)
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(8—x2) /2 —4x) - (8-2x?)

d’y (8-22)"
i’ (8-x?)!
_ (8—x2)'(—4x) = (—x)(8-2x?)
) (8-22)"2
C =24 (20)(x2-24)
(8- (8-a)
27.  y=xe ¥
d—i =xe (=1)+e (1) =e(x+1)
2
2 e 1) De (- 1) =)
X
29. y= 29
dy (x2-9)(1)=(x)(2x)  —x2-9
dx (x2-9)? B (x2-9)?
Py (x*-9)(-2x) - (-x2-9)2(x2-9)'(2x)
dx? ) (x2—9)4
_ (x2=9)(—2x) - (=x2-9)2(2x)
(x2—9)3
(-2x3+18x) —(—4x> - 36x)
) (32-o)

(23 +54x)  2x(x2+27)
C(x2-9P (x2-9)

1.7 Multiple Choice Solutions

Lo h'(x)=g'(f(x))- f'(x)
W) = (L) () 47(9)- 20 () =g () -4 () + [ W B ()
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The correct answer is E

dy 1
3. — =
5 dx  cosx
d“y d
—— = —[—tanx] = —sec’x
PRI [ ]

(—sinx) = —tanx

The correct answer is B

dy 2 d?y
5. —=¢e"(2x)~
dx ¢ ( ) dx?

= ex2(2) + 2x(e"2(2x)) = 26’“2(1 + 2x2)

The correct answer is B
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1.8 Free Response Homework

la.

1b.

3.

h'(2) =

5.

p'(4)=

7.

11.

13.

15.

N

1

~

19.

g (x) =3[0 f'(x) = ¢'(2) =3[f(D- f(2) =3- 1. 7 =21

R'(x)=f'(x3)-3x2=n'(2) =f"(23)- 3-22=127'(8) =12 -3 =-36

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

1(5(2)-£'(2)=7(8)-()=(-12)- () =-12

p'(x) =f'(f(x))- f'(x)

F(f(4)-f'(4)=r"(2)-(8)=(-2)- (8) = - 16

P '(8)=1(8)g'(8) +(8)f'(8) =8(~4) +(2)(-12) = - 56

X0 =f<4)g'(z>(§]+g<z)f'(8)(z>=z(8>(§)+<—z>(s>= -8

(5= T® @ -s®F'()) _84)-(4(-12) 80 5
Eh [/(8)T ) g2 To4 4

1
f(8)g’(2)(5)—g(2)f'(8)(2) 8(0(%)—(8)(—12)(2) 196 49

0,/= (78T g2 64 16

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

vi(4)=g' %) f(4)= (_ %) (%) =3

t'(x)=f'(f(x))- f'(x)
t'(8)=1"(£(8)) - £/(8) =f(0) - (—3) =1/2- (dne) = dne

P /&) =55 ®) e ®)=0[ 2|+ ane) =ane

25



SRR =f(2)gv(1)(%) +(DF(2)(2) = - %(dne)(%) . (2)@) dne

2 2
f(S)g'(S) _g(S)f'(S) _ 0(_ g) - (— ;)(dne)

[7(8)1? 02

=dne

23, 0)(®)=

f(S)g'(Z)(%)—g(2)f'(8)(2) o(o)(%)—(z)(dne)(z)

25. Q4 (4) = 8T = P =dne

27a.  g(4) =3; g'(4) =6->y—-3=6(x—4)
27b.  K'(8)=g'(2(8)) £'(8)=g'(4) 2'(8)=6(8)=48
27c.  M'(4) =g(4) £'(4)+1(4) ¢'(4)=3(1)+(1)(6)=9

_ D0 -£@)(1) _ (-DE)D)-1(0) _

27d. 4
7@ e (=12

3

29 h I = in[ = )+ COS(TJ—1+ 0=9
a. 5 |=sin| 5 |+e =1+e0=
h'(x) = cos(x) + e<°53*(sin3x)(=3)

m= h(%) = cos(%) +e60537n(sin37n)(3) —0+(1)(-1)(3) =3
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29c.  M(2)=g(4) - f(2)+£(2)- g'4)-(2)= 3(%) + (—%)(—2)(2) - ‘3_4

Gint
_f@4)e'(4) -g(4)'(4) |3 3) Y5 3

(4 _ _ 3
20d.  J'(4) P /) Iy

31. See AP Central

1.8 Multiple Choice Homework

Lo g'(LS)=f"(f(1.5) f'(1.5)=£"(2.5) f'(1.5)=0(.6) =0

The correct answer is A

N OO ICTON
o)
(2)'(2)-(2)g'(2) _ (8)(=5)-(1)(7) _ -47

(2(2))? (8)? 64

n(2)="2

The correct answer is D

s B+ =( 3| 3302

The correct answer is A

7. B'(1)=f'(g(1))g'(1)=f'(—2)f'(1)=%(_%]=_i

The correct answer is B
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Derivative Review Practice Test Solutions

dy 1 COSX
1. y =In(sinx) » — = ——(cosx) = —

dr Siny sinx
So, the correct answer is D

= cotx.

3. h(x)=g(g(x)) =g '(s(x))- g'(x)
n(8)=g'(2(8))-2'(8)=2'(2)-¢'(8)=(1)-(4) =4

So, the correct answer is D.

5. f(2Q)=4ad m=£'(2)=,/23+1=,/9 =3

Tangent line: y —4 =3(x —2)
1(22) ~9(22) = 3(22-2) 14 =46

So, the correct answer is D

(=37 dy  (5x=9)%3(x~3)(2x) - (x*~3)%2(5x - 9)(5)

7. y=

(5x-9)2  dx (5x —9)*
dy|  (5(2)-9)23((2)*-3)2(2(2) - ((2)2-3)°2(5(2) -9)(5) ~ (HB)(HAW-LEW)(S) _
= = = =12-10=2
x|, _, (5(2)-9)* 14
So, the correct answer is D
9. Dy[e3xzcos4x] = e3x2( —sindx)(4) + cos4xe3x2(6x) = 2e3x2(360s4x —2sindx)

Ha.  f(x) =004 g(20) > (1) =704 4(2) =0+ 526

£(x) = k0D 4 o(2x) » £/(x) =K Dk + g7(2x) - 2= ke ¥ 1) +2¢7(24)

(1) =ke®171) 420/(2) =ke® - 2(2) =k — 4

F1(x) =ke ™+ 2/(20) = £7(x) = keH ™) + 2 7/(20)(2) = K2k~ D 4 4 (24)

£7/(x) = ke! = D(k) +2¢(2x)(2) > £/(1) =k2F "D 4 4¢(2) = K2+ 12

11b.  Show that the fourth derivative of £ is k*eX¥ ™D + 16g7V(2x)

F'(x) = k2ekx=1) 4 40""(2x) > """ (x) = fe2ek = 1)(k) +49""(2x)(2) = k3ekO=1) 4 8¢’ (2x)

fm(x) =k36k(x— 1) 4+ 8g///(2x) _,fIV(x) =k3xk(x— 1)(k) + Sg[V(Zx) . (2) =k4xl<(x— )4 16g1V(2x)
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