AP Caicu!us BC Summer Work

Al work is done NEATLY ona sepurm‘z papey. You must show all work DO NOT try and save
paper by z:mrnmmg your solutions on top of each other,

Limits '-c:tmf -Thalr' nger'"nas (A _cqlculcrror may not be used)

V1. Evaluate, the limit, if it exist: lim,. ., Z22F

Vz=5-2

=9

-2, Evaluate the limit, if it exist: limy_yr——

' ‘ 1 1
3, Evuiuﬁ'te. ‘l’he Ilmn‘ if it E:KIST hmx_,zi 2
tan~tx

sin—:l xS

o 4 Evaluai'e The. Ilm!T if it exls"r Iy ————

Findy, x S W

- 5. Given fhe function f (x) = {2,_. t kxS

what valiie of k will make this piecewise

function continuous?
v 6, Evnlum‘_'e Thg limit, if it exish: limm‘n x (e-" .;..1.) _

T xXPA3x-d
xi4g— 2 '

7. Iden'n‘? Theverﬂcul nsymplofas for f (x) =

b3
2zintx—ginx—1

8. How rnuny verhcni asymp'to’ras exist for the function f (x) =

in Th‘e openi interval 0 < x <7 ?

: 9._Evulu91§_ the limit, if it exist: lim,.,q ety
2 B3

10 For what va!ue of kis #he function f {x) = {u xzkg P XF T3 ontinuous at x = ~37
x=-3



‘Differentiation

1, thx‘f dOBS the statement }me_,lm represent? : , w

2. Find ‘Thg dz_rivm‘ive of the function y = ,%-
t 3, Find y if 3xp = 4x + y%.
\4, Find y" if () = (2x + 3)*.

VB, Fo}' w}iu? values of aand cis the pieceWiSa functionf (x) {axzx—{- Sf:n;" ;‘ T differentiable?

6, Se.!e,cfzd Fuhetion and damva'hw. values for the dlffe.rzn‘hable. functions f(x) and g(x) are
gwen in ?he Tabla be]ow if p(x) xf(x) - g(3x-2), then find p(Z)

-y

69 | 900 f'(x) g9

X

14 3 1 | -2 4
2] 541 3 1 { -4
3|2} 1 (-2 1
4! 4 -3 2 -1

~ 7. When the height of a cylinder is 12em and the radius is 4cm, the ci reumference of the
cylinder is increasing at a rate of E cm/m in, and the height of the cylinder is increasing four

times faster than the radius. How fast is the volumie of the cylinder changing?

- B. Find the der'lvq‘i'l\.'e of the functiony = %ﬂ' ‘

9, Find the derivative of the funcﬁon y = (4x + 23 (x* - 3x + D

4x31
RE VLI

10. Find the derivative of the functiony =



Applicafions of Derivatives

™ & What va[ua of c ih the open interval (5 4) scmsftes the Mean Value Theorem F()or
f (x)\/.?»x + 4 +2

2. If f (x) = "; fi;ﬂ , Then on which in'i-ervai(s) is the continuous Tunction f{x) increasing?

-3, Evalua?e hm,‘_,m——:i;c'rEz .
4.A fapmer has 100 yards of fencing to form two identical rectangular pens and a third pen
: Thaf is fw“:a as long as the other two pens, as shown in the diagram, All three pens have the

. samé width x. What value of Y pr-oduce.s the maximum Total Tenced areq?

- B, For the function f(x} = 12x5 ~5x* , how many of the inflection points of the function are
alse extrema? '

. 6, The position of an ebject mnvmg along a straight line for ¢ > 0 is given by s,(t) = t*+ 2 , and
the position of a second object moving along the same line is given by 5,(t} = t%, If both objects
‘beginat + = 0, at what time is the distance between the objects a minimum? R

7. For time 0 < t < 10, a particle moves along the x-axis with the position given x(£) =t — 7x? +
8t +5 . During what Yime intervals is the speed of the pnr'rlcle mcr'easmg? What is the pdsrl'wn
of the particle when it is farthzsf to the left?



A. calculator may not be used for this question.
Zi? Use the graphs of £ and gfx} given below to answer the following

Y guestions: 1
y .

O 4 o) {
R S R S ¥ N 1
G S b 2 ?
I i ?
S It S '

-~ P (-2,0) o0 | i i B i
: R ; ? 2 é j}’x -4 -3 -2 N 1 2 3 A%X
S R ; m— I -
A i E -2/ -1 yoo
S z]l 3 ; : g :
o 1o flgts)] contimious at.x = 07 Explain wiy or why not.
b. Is g{fD_r}] continuous atx =0? Explain why or why not.
c. Whatis }rtgﬂg[X)I?Explainyourreasoning.

fx)+glx), -2sx<0
d Fhx) =1 what i
: {k-i-g{x}f(x}, x»0 tisksothat blx)is
eonﬁ;mous atx =07
FREE-RESPONSE QUESTION

‘ ‘3 Anisosceles triangle is inseribed in a semicircle, as shown in the
* Giagram, and it contiones to be jnscribed. as the
semicircle changes size, The area of the semicircle is
sncreasing at the rate of 1 cm*/sec when the radius
_ofthe semicircle is 3 am.

n. How fast is the radius of the semicircle
increasing when the radius is 3 cm? Incde
units in your answer. .

b. How fast is the perimeter of the semicirtie
tncreasing when the radins is 3 cm? Include
units in your answer. :

¢. How fastis the area of the inpsneles trisngle increasing when the
radius is 3 cm? Incnde units in your ANSWEX.

d How fastisthe shadedreginnmm'easing‘when the radins is 3 cm?

Inctude umits In yout aNSWET.




¥ =

crlator

~20x +2)x —1)* on the open

Determmine the coordinate(s) of the relative maxima of gid in

the open fntervel, Explain your reasoning.
¢. Forwhatvalues of x is-g'(x) not defined? Explain youx

open inteyval (3, 3}
b, YLet g{x) be defined as gix) = )] in the open interval -3, 3).

your reasoning.

Teasoning.

a. Determips the coordinates of the relative extrema-of fx} o the
d. -Pind all valnes of x for which gix} is concave down. Explain

frterval (-3, 3) as fllugtrated in the graph showmn.
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FREE-RESPONSE QUESTION

e

1. 'The functon f(x) is defined as F{x}

This question does not reqire the use of a cal



