Name Date Undiscovered Element

AP Calculus AB (Takeit to the HOUSE!)
SHOW ALL WORK ON THISPAGE. NO WORK, NO CREDIT!

TEST: 3.1t0 3.8, Calculator OK (SHOW CALCULATOR SET-UPS)

1.

If f (J:_'l =k’ sinx + ke*, where kis a nonzero constant, has a critical point at x = 0, which of the following
statements mus: be true.
K) f has arelative minimum atx =& L) f has a relative maximum atx=F%

M) / has arelative minimum atx =0 N)/f hes a relative maximum atx=0
P)f has a point of inflection atx =0

2.

. Letf be a function such that f(4)<0 and f'(4) =0. If g(x)=e " and g has a relative minimum at x = 4,

what conclusion can be made about f ”I:-:i] ?

A O<f"(4)<1 E) f"(4)=0 I f(4)>0 0) f“(4)<0 1) no conclusion

3.
. Find the shortest distance from the graph y=x" to the point (0, 1).

1 1 V3
A) = E) \/E ) = 0) 1 U) 2




4.

. Find the difference between the absolute maximum and absolute minimum value of f(x)=+/2 cosx —sin® x
on [0, 2x].
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5.
(Calculator Active) Find the maximum slope of f(x)=1In(2x 1)+ cosx for 0 < x <2m.

A, 0.925 B. 1.653 C. 1.193 2 %) E. 4.675
6.
A farmer needs to enclose a rectangular area and create 4 pens, not Barn

necessarily the same size as shown by the figure to the right. He has 800
feet of fencing and does not need fencing against the harn. What is the
largest area he can enclose?

A. 8.000 fi° R. 12,000 ft* C. 16,000 ft2
D. 32,000 ft’ E. 64,000 ft*




7.

A right triangle is inscribed under the curve y =36 —x" as shown by the figure

to the nghl. What 15 the largest area tniangle that 1s possible? /"r H"\E
A.32 B. 64 C.128 Hf A
D. 144 E. 256 T\
;l- -~ '.'"
8.
if Fl)= 229 mgvneeguation ot agentt =9
f(x)— T, ind the equation of the tangent line to fatx =9,
M) v=12x-72 N) y=72x-6112 P) —Bx+108 Q) y=8x-36 R) §x—-9
0.

For the function f; f(5)=—3 and /*(x)=2x—4. What is the approximation for f(5.2) found by using the
tangent line to the graph of fat x — 57

H) 1.8 N 172 K) 1 L)4.2 M) 6.4



10.

If £(x)=(1 —2);): , find the difference between f(11.9) and the lincar approximation o f(0.9) atx =1.

A 0.04 B.0.6 C.0.16 D. 0.64 E. 0.8

11.

The differentiable function f* on |2, 2| is shown in the graph to the right. For N
how many values of x on [-2, 2] 1s the mean-value theorem satisfied? J’f N

A0 B. 1 C.2 | T
D.3 E. 4 '\‘/ /

12.
(Calculator Active) Ilow many values of ¢ satisfies the Mean-Value Theorem for [ [}s) = xe* on [-1,1]?

A. none B.1 C.2 D.3 E. 4



13.

Jaws the shark is swimming horizontally 5 feet below the surface (see figure to

the right) when he grabs onto some bait from a fisherman. If the length of the i

fishing line is 13 feet and Jaws swims at 20 feet per second, approximately how  |*#
last does the length of the fishing line increase at that moment?

ft ft

A, 12 - P L
sec

G 31d B, 37
sec sec

14.

Jerry creates a computer graphic made up of a semicircle on top ol a square as shown in
the figure to the right. Ile drags the lower right corner of the square to make the entire
graphic larger. When the radius of the circle is 2 inches, the area of the graphic is

) y inch : . - .
increasing at the rate of 10 . How fast is the perimeter of the graphic increasing at
sec

, . inch
the same time m —— ?

sec
_ 15 - 15 o 5(6+7) o 5(6+m)
4 2 B+

" 2(4+nm) .

- E. 18.5
sec



15.

.Suppose f(x) is differentiable everywhere and f(—2)=-5 and f'(x) <5 for all values of x. Using the
Mean-Value Theorem, what is the largest possible valuc of f(8)?
A) 35 E) 45 I) 55 0) 65 U) 75

16.
If f/(x)=—(lnx-1)"(sinx—2){x—3), x>0, f(x) has which of the following relative extrema?

. Relative minimum atx — e II. Relative maximum atx— 2 [1l. Relative minimumatx—3
M) I only N) II only P) III only R) I and III only S) none of these
17.

If f*(x)=3x" —304*, for what values of x is /concave up?

B) (0.4) 11) (4,) N) (=0)u(d)  T) (~=0)u(2e) V) (0.2)



18.
- Supposc / is a function defined on [-8, 8] given by f(x)= 4" —x*7, where & is a positive constant less
than 2.

k247

a. Show that f(x) 3
= in)

b. For what value of x, written as a function of £, is f [Jt} increasing? Justify your answer.



¢. Find the range of fon [-8, 8]. Show the analysis that lcads to your answer.

d. Atx =1, find the values of k for which f(x) is concave up.



