If f(x)= (2x + 1)4 , then the 4th derivative of f(x) at x=0 is

(A) 0 (B) 24 C) 48 (D) 240
__3 @ _
Ify—4+x2, then o
@ %m0 ¥ o
(4+x ) (4+x2) (4+x ) (4+x )
6. If f(x)=x, then f'(5)=
1
(A) 0 (B) s (C) 1
25
D) 5 E) —

(E) 384



2. E

F(x)=42x+1)-2, f"0)=4-32x+1)* 2%, ") =4-3-22x+1)"- 2°,
@) =412*=384

3. A
- - -6x
y=34+x*)"s0 y =-3(4+x3) % (2x) =
Y =34+ 2= o
(4+5°)@-329  _g;
Or using the quotient rule directly gives )/ = ; = 5
(2] (a+7)
x +x

6. C f(x)=1=f(5)=1



10. 1 y=10" ") then ¥
dx
@ (mi0)10") ® (2010 © (x-1)107
D) 2x(ln10)10(x2_1) E) x2(1n10)1o["2“)
18. If y=cos®x—sin’x, then y' =

A) -1 (B) 0 (C) -2sin(2x)

(D) -2(cosx+sinx) (E) 2(cosx—sinx)

20. If y=arctan(cosx), then % =
A) — sm;c (B) —(arcsec(cos x))2 sin x (C) (arcsec(cos x))2
1+cos” x
1 1
D) (E) ;

(arccos x)2 +1 1+ cos” x



10. D y'=10‘)‘2“).111(10)'%((962 _1))=2x°10(x2—1)-1n(10)

18. C y=ws2x—sin2x=cos2x, y =-2sin2x




23.

d
dx

(A)
(D)

(A) 2

m
(D) 5-1

Lolis
x3 X

-6

2

2) at x=-1 1s

(B) -4

(E) 6

B) V1+x?-5

B ——

e 245

(€ 0
© Vi+2?
T



23. B =—34+1-2=-4

(x"3 - Jc'1 + xz)
x=-1

i =(—3x'4 +x 2+ 2x)

&~

42. C  Thisis a direct application of the Fundamental Theorem of Calculus: f'(x)= V14 x?

_ 2 I—E-\/iz
6. B @)= = ",f'[“) A



C) 1-x

17. If f(x)=xln(x2), then f"(x)=

@ mn()+1 ® n(P)+2 (© m(ﬁ)%

0 — ®

19. If f and g are twice differentiable functions such that g(x)=e’® and g"(x) = h(x)e’ ™,
then A(x) =

A) @)+ "(x) ®) @+ ®) © (SO+®)
@) (@) + 1) E) 21 (x)+ (%)



o (e (S

d, 2
(%) 2x?
17. B f(x)=1) In(x®)+x &~ —=In(x?)+ =~ =In(x?)+2
X X

19. D g@=€¢/Y, g)=¢/V-f'(x), g'@)=e/D- 1)+ £ ()P £(x)
g @ =" £@+(£@?))=h@e’® = hx)= 1@+ (£ @)



26. For 0<x<™, if y=(sinx)", then & is
2 dx
(A) xIn(sinx) B) (sinx)cotx (©) x(sinx)"" (cosx)

(D) (sinx)"(xcosx+sinx) (B) (sinx)"(xcotx+In(sinx))

Ify=x2e",thenﬂ=

dx
(A) 2xe® (B) x(x+2ex) ©) xe*(x+2)
(D) 2x+e” (E) 2x+e

6. If y=2% then Y-
X dx
1 1 Inx-1
(A) — B) — () 5
X x X
l-Inx l+Inx
D) — ® —



26. E

Apply the log function, simplify, and differentiate. Iny=In(sinx)" =xIn(sinx)

A In(sin x)+ x- —
y sin x

U

COSXx

= ¥ = y(In(sinx)+ x- cot x) = (sin x)" (In(sin x) + x- cot x)

1. C Q=x2-i(ex)+ex-i(x2)=x2ex+2xex=xex(x+2)
dx dx dx

d d l : .
p 5 dy=x°z(]nx)—lnx-z(x)=x (x) In x (l)zl—lnx
dx x> x* x?




12. If f(x)=sinx, then f(%):

1 1 2
(A) 5 (B) 2 (C) -
me  ®a
15. If f(x)= \/Z, then f'(2)=
1 1 J2

D) 1 (E) 2



12. B f'(

15. B f(x)=@=ﬁ°ﬁ;f'(x)=ﬁ-%;j'(2)=~/§-—
X

]

3

NP

1
22

1
2



24.

3.

d nx
)=
A) * ®B) (lnx)" (C) %(mx)(x‘“)

(D) (lnx)(xlnx_l) (E) 2(1nx)(xlnx)

If £(x)=1In(Vx), then f"(x)=

2 1 1
(A) 2 (B) By (©) Tox
(D) ‘L; (E) iz

2x5 ¥

If f(x)=e", then In(f'(2))=
(A) 2 (B) 0 <€ -

(D) 2e (E) &



24. C

Let y=x™* and take the In of each side. Iny=Inx"™* =Inx-Inx. Take the derivative of

’

each side with respect to x. Y —2lnx 1 =y =2lnx- L xinx

y x x

f1(x)=——

3. B f()=Invx=_ JInx; f’(x)—%% >

8. A f'(x)=¢", f'(2Q)=¢*, he*=2



28. —In

22. If f(x)=(x2+l)x, then f"(x)=

(A) x( x*+ l)x_1

(B) 2x* (x2 + l)x

(©) xn(x? +1)

is

nloo(3)
cos| —

dx X

-7

(A)
2 cos(ﬁ)
X

(D) Etan(E
X

X

3

(D) ln(x2 +1)+

2x2

x2+1

® (P+1) [m(x2 +1)+

1. If f(x)=x2 ,then f'(4)=

(A) -6

(D) 6

B) 3

(E) 8

(©




22. E
Quick Solution: f’ must have a factor of f which makes E the only option. Or,

2
lnf(x)=xln(x2+l)=>&=x-2—x+ln(x2+1)=>j'(x)=f(x)-[ 22" 1+ln(x2+l)J
x°+

S(x) x2+1

N |
N | W
N

N | s
I

N | W
(&)
I
w

. C f(x)=%x (4=



8. If y=tanx-cotx, then Q=
dx

(A) secxcscx (B) secx—cscx (C) secx+cscx

(D) sec’ x—csc” x (E) sec’ x+csc’ x

9. If his the function given by A(x) = f(g(x)), where f(x)=3x*>-1 and g(x)=|x|, then h(x) =

(A) 3%’ —|x| (B) |3x2—1‘ © 3x%x|-1 D) 3|x|-1 (@ 3x*-1

10. If f(x)=(x-1)*sinx, then f'(0)=
(A) -2 B) -1 (C) 0

(D) 1 (E) 2



8. E y =sec’x+csc’x

9. E  hx)=f(|x|)=3|x] -1=3x"-1

10. D
f(x)=2(x-1)-sinx+(x—-1*cosx; f(0)=(-2)-0+1-1=1



2
24. If f(x)=(x*-2x-1)3, then f'(0) is

4

2 4
@ 3 ®B) 0 © -3 @) -3 ® -2
d X\ _
25. dx(z )-
A) 2+ B) (2*)x ©) (292
® @Hm2 ® =
In2
31, If £(x)=eC), then f'(x)=
(A) (%) (B) % (") (C) 6(Inx) A
X

(D) 5x° (E) 6x°



24.

31.

E

f(x)= g(x2 —2x—1)_%(2x—2) £(0)= % -1)-(-2)= i
3 ’ 3 3

25. C i(2'x)=2xh—12
dx

6
f(x) _ e3ln(x2) _ eln(x ) _ x6; f*!(x) _ 6x5



d x .
41. EIgcos(Znu)du is

(A) 0  (B) zl—nsinx (C) 21—ncos(27|:x)

(D) cos(2nx) (E) 2mcos(2mx)

8. If f(x)=In(e*"), then f'(x)=

(A) 1 B) 2 (C) 2x

(D) e—2x (E) 2e—2x

15. If f(x)=€™ *, then f'(x)=

(A) el®’* (D) 2tanxsec’x ™ *
(B) sec’xe® " (E) 2tanxe™™ "

(C) tanzx etan‘ x-1



41. D  Answer follows from the Fundamental Theorem of Calculus.

8. B f(x)=lhe*=2x, f(x)=2

*x

) d(tanzx)

15. D f'(x)=etanz - 2

— 2 tan x- sec” x- @



18. If /™ =14x2, then f'(x)=

1 2x
_ (B)
1+ x

(A) (C) 2x(1+x?)

14 x2

D) 2x(el”2) E) 2xIn(l+x%)

3

2
21. The value of the derivative of y = 4x +8 atx=01s
V2x+1
1
(A) -1 (B) 5 < 0
1
D) > E) 1
26. If y=arctan(e®¥), then D _
dx
2e2x 2e2x er
A B C
) 1-e** ®) 1+ e © 1+e*
1 1
(D) (E)

4x
1—e** l+e



2x 2x

18. B f'(x)-e/®=2x= f'(x)=

e/ 14 x?
21. A
Use logarithms.
1 2 1 y 2x 2
Iny=—In 8)-—In(2x+1); =—= - ; at (0,2), y' =-1.
ny 3 (x + ) 4 ( x+) y 3(x2+8) 4(2x+1) a( ) y’

2e%* 2e**
1+(@2)?  1+e*

26. B



2. If f(x)=x+2x-3, then f'(x)=

3x-3 -x+3
A
(3) 2x-3 ®) V2x-3
x E 5x-6
®) 2x-3 E) 242x-3
1
C
© 2x-3

4. If f(x)=-x"+x+ ! then fi(-])=
X

(A) 3 (B) 1 C) -1

(D) -3 (E) -5

d 2,13
7. —CO0S =
25 )

(A) 6x*sin(x’)cos(x’) (D) —6x”sin(x’)cos(x’)
B) 6x%cos(x’) (E) —2sin(x’)cos(x)

(C) sin?(x?)



2. A

1 1 1 1

f()=x2x-3)2; f(x)=(2x-3)2+x(2x-3) 2=(2x-3) 2(3x-3)= %
.
4. D
FO) = +x+L; fR)=-3x2 +1- - f(=])==3(-1)? +1- —— = —341-1=-3
x x? -1’

7. D

% cos?(x”) = 2 cos(x?) (% (cos(x”) )= 2cos(x”)(—sin(x") (% () )

=2cos(x>)(~sin(x)(3x?)



19. If f(x)=ln|x2—l , then f(x)=
2
® |5 ®
2x 1
(B) ‘x2_1| ®) =
2| x|
© x? -1
er
76. If f(x)= S then f'(x)=
@A) 1 @ @D
X
2x
(1-2x)
®) ° 5 e (2x-1)
2
* E) 2x°
(C) e2x
%(xemx2)=
(A) 1+2x (B) x+x° (C) 3x°

D) x° (E) x*+x°



19. D f(x)=In|s’

;0= 2 1dx(x =

x? -1
2x 2x 2x 2x
e 2e“"-2x—2e e (2x-1)
76. E =— = =
f@="= S " =

4, C ¥ =x%; so %" = x3 and %(Jc3)=3x2



3 _
ex2

5. If f(x)=(x-1)2 + 5> then f'(2)=
3
(A) 1 (B) P © 2
7 3+e
(D) 5 (E) N

15. If F(x)=I:\/t3+1 dt, then F'(2) =

(A) -3 (B) -2 €) 2

(D) 3 (E) 18

16. 1f f(x)=sin(e), then f'(x)=

(A) —cos(e™) (D) e "cos(e™)
(B) cos(e *)+e " (E) -e “cos(e™)

(C) cos(e *)-e”



5. C
2 3 1

1
(o2 Lox2, 3z ez ey 31
f(x)=(x 1)2+2e : f1(x) 2(x 1)2+2e : (2 2+2 2

15 D
By the Fundamental Theorem of Calculus, F'(x) = Vx> +1, thus F'(2) =v2* +1= J9=3.

16. E
—X i —Xy\ - —x.i_ — —p X -
f(x)=cos(e™ ™) e (e”*)=cos(e )[e — ( x)) e “cos(e ™)



28. If f(x)=tan(2x), then j’(%]:

A) 3 (B) 2V3 C) 4
(D) 43 (E) 8

X dy
9. If y=x" then dx

(A) x*
No Calculators
(B) x*(L+ Inx)
(©) x(x*1)

(D) xx—l

(E) none of the above

2 2

16. If y=cos“x —sin“x, theny'=
(A) -1

(B) 0 No Calculator
(C) =2(cos x + sin X)
(D) 2(cos X + sin Xx)

(E) —4(cos x)(sin x)




28. E
f(x)=sec2(2x)-%(2x)=2secz(2x); f % = 2sec’ g -2(4)=8

9. B p.4
There are two ways to proceed with this differentiation.

I. Use the definition of a* as e* Ina  prom this we have:

y=Xx=exln)(

% =ex_lnx|:x,i +lnx] :'._)(‘x'[l'*'ln)(]

II. Start with the function y = x* and take the natural logarithm of
both sides. Then differentiate.

y =X = Iny =xInx

1dy 1
= ydx-—x-x+1-lnx

= %f:y-[l+lnx]=x"[1+lnx]

16. E p.6
y = cos? x — sin? X
y' = =2 cos x sin x — 2 sin x cos x = —4 sin X cos X




d 3Xy =
22. dx(lne )=

(A) 1
(B) 3
(C) 3x

1
D m—
(D) e3x

3
(E) ;3;

No Calculator

No Calculator

12. Let f(x) =
(A) 2

In e2x

x_

(B) 1

()0

(D) -1

i for x> 1. If g is the inverse of f, then g'(3) =

(E) 2




22. B p.8

d d d
a(lneBx) = &(3xlne) = a;(Sx) =3

p. 14

2x
Ine 2x
f(x)= x—1 = x-1"

2
The inverse of this function is found by solving X = ;‘3’—1 for y.

X
X =2

x=y—2_1_"—1 = Xxy-x=2y = Xy-2y=X = y(x-2)=x
= gx=y=
Then g'(x) = (x=2)-x _ 2 Hence g'(3)=-2.

x-2)2  (x-2)°




18.

If h(x)=|x-2]|-3, then the value of h'(2) is

(A) O
(B) 1
(C) -1
(D) 2

(E) does not exist

No Calculator

19. The derivative of VX - ——31— is

X~/X
(A) %x-uz_ -4/3
1.-1/2 ,4_-73
(B) 5 X +3 X
1.-12 _4_-1/3
(C) 5 X 3 X
x-1/2 +%x-7/3

1

2

1.-1/2_4 _-1/3
(E) 5 X 3 X

(D) -

No Calculator



The graph of h(x) = Ix - 2| -3 is shown

1 2 3 4 / to the left. h'(2) is the slope of the

tangent line at x = 2, provided that
slope exists. Since the left-hand slope
and the right-hand slope of the graph of
h are different as x approaches 2, the
slope of the tangent line does not exist
at x =2.

19.




Calculator Active

1. Which of the following functions have a derivative at x =07

I. y=Ix3-3x2

1. y=Vx2+.01 —Ix-1l

eX
0Ss X

Il y=g¢
(A) None (B) Monly (C) Il only (D) II and ITI only (BE) I, I, III

No Calculator

0. If f(z) = Arctan(1), then f'(z) =
(A) z’ +z
(B) ==
© £
D) g

(E) —5——




E P.32

A function has a derivative at a particular x-coordinate if its graph is
smooth there.

ex

I.y=lx3—3x2| H.y:'\jx2+.01 —‘X—l‘ my=cos
X
_—’/
All three of these graphs are smooth at x = 0.
9. Ingeneral, if f(z) = Arctanu, then f(z) = —".
1+ u?
-1/22 -1/z? —1

Since f(z) = Arctan(1), then f'(z) =

The correct choice is (E).

1+ (/22 (@+10/z2 |22 +1




No Calculator

_ £(=*-2) dy _
15, Ify=5 , then Iz

(A) (z® - 2)5E"-2

(B) 32%(In 5)5(="-2)
| (€) (325D

(D) (In5)5(="~2

(E) z*(In5)5="-2

No Calculator

24. If f(z) = Ve** +1, then f(0) =

/3

(A) ¥ 2

(B) V2 © % (D) 1

(®) -3




15. In general, if y = a", then y =a%-Ina-du

=59 .1n5 . 322

= (=*-2) Q
Ify=5 then iz

The correct choice is (B).

e2x

24. !(z)=\/e?=+1=(e?=+1)*andf'(z)=§(eh+1)-i.gez== e

1
Therefore, f'(0) = I A
The correct choice is (C).




