
Page 2 of 12 January 2022

1. Find the derivative

(a) f(x) = e2 ln(3x+1)

(b) f(x) = 5x�2 � [ln cosx� ln(sinx+ x)]

(c) f(x) =
ex + 9

ex2 � x4

(d) f(x) = ln(2x2
+ 1)

(e) y = x
p
2

(f) y = xx

(g) f(x) =
secx
x
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=g(u(3x+1) =(3x +1)

f((x) =2(3x+1)(3) or 18x +6

-

Efx- Ix]

f(x) =(1+
- x")(eX) - (2xe 4y3)(e++9)

(eX. x")-

f(x)= 1

y
=vyz

- 1

·(lny)=at(x(nx)

j(yy=x.y +1.hx
&x =y(1

+mx)

y( =x
+

(1 +lux)

f'(x) =x(secxtanx),z1.seeX
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(h) ln y + xy2 � 4x3
+ 10 = 3x

(i) f(x) = (x2
+ 6) ln(3x)

(j) f(x) = cotx

(k) f(x) = xtan x
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P.R.

[t]
Imay+(X.(2y)M, 1- 1.14] - 12x

+

0 =3

+2xy) =3 - y- +1212
12x2y - y3 +3y

=-yen 1 +2xyz

f((x) =(x+6)..3 +2xm3x

or

xr+6 +2xm3x

or

x +1y +2xm3x

orx) =sinx1sinx) - 40sX/9,e)
Sin2 x

=

- (sin2 x +10sx)
=hx = =esex

gin.

g
=xtanx

ly =tanxm x

Ly =tx +seexhx
y x

y
=xtnx (tx+sei xhx)

on xtanx-lanx-xtan"seexlux

ov xtanx
-(tanx +xsecbux) etc
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(l) y = cosx(tanx� secx)

(m) f(x) = 3
4x

(n) f(t) =
3
2t

t

(o) y = log5

x2 � 1

x

(p) g(t) = log2(t
2
+ 7)

3
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= sin ✗ - l

y
'
= cos ✗

or if your section 5.5 is rusty :

y
= 314

f- ""=3
""

" " " > • ¢ ! y = 4×ln3
or 4hr3 .

314
ty y

'
= 4hr3

or In 81 - 34"
y
'
= 314 .

4hr3

f
'

/f) =
1-(32%3.2) - 1. ( 32T )

t
'

or 3"¥9_ - 3¥
or at (KE - E.) etc

. .
.

= logs ✗
2- I - logs ✗

y
'

= ¥,
- ¥-2 ✗ - this

or ÷s(×¥ - ¥)

or ¥1 • - ÷s( i'¥ ) etc . .
.

=3 toga (1-47)

g.
'

11-1=3 . y¥ . (at) .#

lot
or

fnz ( E-17 )
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2. Evaluate the integral.

(a)

Z
esec 2x

sec 2x tan 2x dx

(b)

Z
sec y(tan y � sec y) dy

(c)

Z
e3x dx

(d)

Z
tan

2 x+ 1 dx
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= Ife
" du

'n = see 2 ✗

= e.
see 2x

du = 2 see 2x tan 2x dx
-2

+ C
Idn = see 2x tanaxdx

= ) %¥; dy - f see's dy
u = cos y

du = - Sin y dy
- du = sing dy

- f a-
'

du - tan y
+ C

- (cos
- tan y t C
T

secy
- tan

y
-1 C

u =3✗

du =3 dx

13th = DX

§ / e" du = § e
"

+ C

Recall
= f sect dx ÷¥%÷:

"

Tosa

tan ✗ + C



Page 6 of 12 January 2022

(e)

Z
(lnx)2

x
dx

(f)

Z
xp

2x� 1
dx

(g)

Z
1

3x+ 2
dx

(h)

Z
cotx dx
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u -- hi ✗ =) cider = Izu
>
+ C = 1k¥

>

+ C

du = dx

= :| a-
"'

lu¥du
a = 2×-1 = § fu"2+u

""
du

du =2dx

Idn = DX

✗ =u¥ =§[3- u
"-12¥ + a

= to (2×-1)%+15×-1 -1C

or (2×-1+3) -1C

or § -2×-1 (
✗ + 1) + c

u = 3×+2

du =3 dx d- du = tzhn /3×+2/-1 C
Ida = dx

=
bn / sin ✗ / + c (see p

329)

/

or f :¥×dx
u = sin ✗

du = cos ✗ tax

Stu du

= In tut + C

= In 1 sin ✗ I + C
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(i)

Z
12

1 + 9x2
dx

(j)

Z
1

�x2 � 4x
dx

Hint: Complete the square

(k)

Z
e2y

1� e2y
dy

(l)

Z
e3x � 2ex + 5

e2x
dx

(m)

Z
2
x dx
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=4), fu du =

parctan y+
C

u =3X
= 4aratan 3x +C

du =3dx

a =1

⒕

- (x
+ 4x +4) +4 =4 - (x +2)2

7

i
=
x 4 - 42

du =aresinc =aresin x+C
a =2

u
=

1 - 22 If Ide
du= -22
y dy

Idu
=e23da I(n(u)

+c

=(n(1 - 123) +c

= ((x
. 2x

- 2aX
-2x

+5i
2xdx

5/e2xdX
- x

58
-2xd

-

2Xu ==(e)- 2e +

c
<- du = - 2ax

=eX +2e
X +

Ee
- 2x
+ C

-Idu =dx

= -E 1
"

+C ===+C

2
x

. nz +c =z+c
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(n)

Z 3

1

4
x+1

+ 2
x dx

(o)

Z 3

1

e3/x

x2
dx

(p)

Z p
2

0

1p
4� x2

dx

(q)

Z 3

�2

1

x2 + 4x+ 8
dx

Hint: Complete the square

(r)

Z ⇡/2

0

cosx
2sin x

dx

St. Francis High School AP Calculus AB

3 3

4×+1 4+4
"

in
+ ¥21

,

__⇒ +7%1=2.9%-2×1 ?= ↳ [1128+87-(8+2)]
= ⇒

3

= If'e
" du -

- tzfendn = tze
" /?

3 I

u= 3-
= e3¥

du = -3¥ dx

-13 du = ¥ dx
ul D= 3

u (3) = I

= arcsm ¥ / ok = ¥ - O = ¥
a = 2

u
-

- ✗-12
= t.ie#x-n+4-h-.f?F- d✗ I

= ,
Jantar ¥15
Out2) = O l

l

3

= :[atan E- atan 0] = tartans
tartan |

,

a

$

= / 2-
" du =

a. sin
°

÷ -241=-1-2%-1)=i¥=÷=÷4
du = cos ✗ dx

Uco) = O

UCE) = 1

HEH
÷
.

#Hi=¥: -1 )=i÷i=Éi=¥=÷=÷,

(I.721 )
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3. Evaluate the limits, using L’Hôpital’s Rule if necessary. If you do, remember to identify if it is
0
0 or

1
1 form and

state that you are using L’Hôpital’s Rule.

(a) lim
x!�3

3 sin(2x+ 6)

3 + x

(b) lim
x!3

3 ln(4� x)
x� 3

(c) lim
x!1

arctanx
3

(d) lim
x!2

x2 � 4

x+ 2

(e) lim
x!1

lnx2

(lnx)2

(f) lim
x!1

ln 6x
ln 2x

4. The graph of the function f is shown below. Determine the value of lim
x!2

f(2x) + 2

5x� 10
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8- form, by L'Hop =
him 3 (2) cos (2×-16)

= 6
✗→ -3 I

8- form , by h.lt : HI, =-3

= IF = % (Do not use t.lt.)

= ¥ = 0 (Do net use t.lt)

Famish # = him ¥1
.

= 0

✗→a

8- form. by t.lt. = ¥1, ¥¥ = I

f- (4)+2=-2+2--0} 8- form so by L'Hospital :
5121-10=0

f- (4)= -2

f-
'

(4)=2 =
him f'la¥.2_

← remember Chain Rule !

✗→ 2

• f
' (4) = 2

)m -

-2

So him f"k¥ = Is
✗→ 2

( see Practice f
' Hospital

at Delta Math for

more like this)
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5. Find an equation of the tangent line to y = 5
x�2

at the point (2, 1)

6. If f(x) =

Z 2

arctan x

7
t dt, then find f 0

(x). (Hint: FTC2 and the chain rule)

7. (Calculator Active) The weight (in grams) of a bacterial culture at time t (hours) is modeled by the function

W (t) =
1.25

1 + 0.25e�0.4t

for time t � 0

(a) Find the weight after 1 hour.

(b) Find the rate at which the weight is increasing after 2 hours.

8. (Calculator Active) At what point (x, y) on the graph of y = 2
x � 3 does the tangent line have slope 21?
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y
' =( In 5.) (5×-2×1)

y
' (2)= (hrs) (5° ) =

busy- I
=ln5(✗-2)

arctanx

f- G) = - f > tdt by 2nd FTC

2

arctanx

f.
'

a) = - Tartan
✗

f×¥ or -7¥,

w (1) = 1.070590441 grams

( increasing)

draw (t) / z=2 = •
0453947242

grams per
hour

(use M-MATH8.nl?eriT- on TI)

y
'

= b. 2.2
"

= 21

2×=¥z
✗ =1ogz(¥I .

✗ = 1nlµ¥÷z 4.921083796
point is ( 4.921

,
27.29 6) or (4-92427.297)
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9. (No Calculator) A particle moves along the x axis so that at any time t > 0 its velocity is given by v(t) = t ln t� t
At time t = 1, the position of the particle is x(1) = 6.

(a) Write an expression for the acceleration of the particle.

(b) For what values of t is the particle moving right?

(c) What is the minimum velocity of the particle. Justify your conclusion.

(d) If

Z
t ln t� t dt =

1

4
t2(2 ln t� 3) + C, write an expression of the position x(t) of the particle.
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productive→

alt) -- v
'

A) = (t + (1)( int) - I

= I + but - I

= but ¥
when ✓ (t) > O

t but - It > 0

t ( lent - 1) so

given t > 0 , so
when
µ t - I > 0

but > I

t > e
'

i
so ✓

' It) charges from neg .

to pass at t
= I

so min velocity is 1 ( ln 1 - 1) = 0 - I = - I

✗ (1) = 6 so

¥1212bn I - 3) + c = 6

¥ ( - 3) + c. = 6
C. = 6 + ¥ = 24T¥ = 2¥

✗ ( t) = ¥+12 but - 3) +2¥
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10. (No Calculator) Let f(x) = ex cosx.

(a) (1 point) Find the average rate of change of f on the interval 0  x  ⇡.

(b) (2 points) What is the slope of the line tangent to the graph of f at x =
3⇡
2 ?

(c) (3 points) Find the absolute minimum value of f on the interval 0  x  2⇡. Justify your answer.

(d) (3 points) Let g be a di↵erentiable function such that g(⇡2 ) = 0. The graph of g0, the derivative of g, is

shown below. Find the value of lim
x!⇡

2

f(x)
g(x)
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Hñ¥ = e"wse0

= ét of -¥ - ¥)

f-
'

(x)=e×(- sins)+ éoosx = e.

✗ (cosx - sin ×)

f-
'

(3*-2) = e3"T2 ( cos 3¥ - sin 31¥)

= of"% ( o - f - 1) ) = e3Ñ2

Candidates fast

0 = f-
'
G) = e× ( cos ✗ - sinx )

cos ✗ = sin ✗

✗ = ¥ , 5¥
( when

✗ Of %) 5¥ / 21Tf-(X) / I e
""

. Ez et"
.

E
't

Nes, Abmin by candidates Test

and thereforeFinns -

f. (Ia) = e
't"
.ws#z-- O

g (E)
= 0 ( given ) so f- form

bout :¥¥,fg"g=É%s¥a)
= -e-


