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The function f is continuous on the interval [—2, 7] and consists of three line segments and a semi circle

as shown in the figure above. The function g is defined by g(x) = f f(t)dt.
-2

AB1: Find g(2),g'(2),and g"'(2).

ff { ) ;(2)(2)}=2p+2
ug( - )= o) ) )= o)) =
g"(x)=r(*)(2)+ 11 (2*)(2x) = &7(2) = £ (4)(2) + 17 (4)(4) =16.7(4) =16(-2) =- 32
AB2: Let h(x) = f(5x —9). Find h'(3).
ndx)=rd5x- 9)(s)P nd3)=rd5(3)- 9)(5)=5rd6)=5(1)=5

0
AB3: Evaluate f [f'(3—2x) —4]dx

} "(3-2x)- —%J[f’(%{g_)xﬂ(—2dx)—i[4] dx



t
0 1 4 6
seconds
P(t
© 8 3 5 10
people per second

For 0 < t < 6 seconds, people enter a school at the rate P(t), measured in people per second.

AB4: Approximate P'(5). Using correct units, interpret the meaning of P'(5) in the context of the problem.
P(o)- P(4)_(10)- (5) _s
P¢(5) » =—
6-4 6- 4 2
The rate people enter a school is changing at a rate of P(Z(S) people per second per second

at ¢ =5 seconds.

AB5: Use a left Riemann sum with the three subintervals indicated by the table above to approximate

foéP(t)dt.

jp(z)df  P(O)(1)+ P()(3)+ P{)2) = (8)(1)+ ()(3)+ 5)(2) =27
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X 1 4 6 9
T
9 g(x) 3 1 0 -1
g'(x) 2 0 1 3

A portion of the graph of f’, the derivative of the twice differentiable function f, is shown in the figure
above. The areas of the regions bounded by the graph of f’'and the x axis are labeled. It is known
that (1) = —2.

The function g is twice differentiable. Selected values of g and g’ are shown in the table above.

AB1: Find all values of x in the open interval — 3 < x < 8 for which the graph of f has horizontal
tangent line. For each value of x, determine whether f has a relateive minimum, relative maximum,
or neither a minimum nor a maximum at the x value. Justify your answers.

horizontal tangent line P fq(x) =0P x=1,6
At x =1 there is a relative maximum because [ dx) changes from positive to negative.

At x =6 there is a relative minimum because f (Z(x) changes from negative to positive.
AB2: Find the minimum value of f on the closed interval [—3, 8]. Justify your answer.

relative minimum candidates: x =6 endpoints: x =- 3,8

X f(x)

-3| -2- lbf(z(x)dx=-2- (10)=-12

6 -2+6‘@‘(Z(x)dx=-2- (14)=-16

8 -2+zy<z(x)dx=-2- (14)+6=-10
1
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X 1 4 6 9
T
9 g(x) 3 1 0 -1
g'(x) 2 0 1 3

A portion of the graph of f’, the derivative of the twice differentiable function f, is shown in the figure
above. The areas of the regions bounded by the graph of f’'and the x axis are labeled. It is known
that (1) = —2.

The function g is twice differentiable. Selected values of g and g’ are shown in the table above.

g(x)
ol Find h'(6).

3x) (e ) (gd x)) - (3)( e
i) )((i)p (3)(<")

hd6)=(18)(eg<e>)(gq(6))-(3)(eg(6>)_(18)(eo)(1)-(3)(60) (18-(3) 15 s

AB3: Let h(x) =

(1) (1) (18] (1) 108
1
AB4: Isthereatimec,1 < c <9,suchthat g'(c) = — 5? Give a reason for your answer.

g9)-ft)_-1-3_-4_ 1

9-1 8 8 2
g is differentiable and therefore continuous for all x on the interval 1<x <9, so the

Mean Value Theorem guarantees there is at least one number ¢ between 1 and 9 such that

ge(c)zg(9)' g(l)

1
9-1 2
4
ABS5: Evaluatef [g()]%g' (x)dx.
1

4 g(4) |
[t et o [3] S[07-]-300-m=-3

g(1)

1 u du
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2| (@)

2 e x 0 1 3 5

;
//\ T gx) 2 0 5 -1
-3-/1 0 1 2\?> 4 5 6 7 8

1 g'(x) 7 4 -2 3

The function f is defined and continuous for all x > —3 except at x = 3. A portion of the graph of f,
consisting of three linear pieces is shown in the figure above.

The function g is differentiable for all values of x. Selected values of g and g’, the derivative of g,
are given in the table above.

AB1: Write an equation of the line tangent to g at x = 3. Use this tangent line to approximate g(2).

T(x)=g(3)+g'(3)(x-3)=5-2(x-3) g(2)=T1(2)=5-2(2-3)=5-2(-1)=7
x2
AB2: Evaluate lim f_33f ()t
x--1 x> +1
¥’ 1
lgnl{f(r)dt:}iqif(t)d¢={—%(2)(1)%(2)(1)}:[—1+1]: 0 lim (x*+1)==1+1=0
'_[f(t)dt .
lirn1 = T produces the indeterminant form 6 so we can apply 1'Hospital's Rule
X—— X
e e 0N )2
lim =— = lim 5 = . = - =
s>l x4l a3y 3(-1) 3(1 3
I'Hospital's Rule

AB3: Letk(x) = g(f(x)). Find k'(2).

K(x)=g (f () (x)) K(2)=g (1)1 2)=g)-1)=(7)-1)=-



2 e X 0 1 3 5

;
//\ | gG) 2 0 5 -1
—3-/1 0 1 z\i 4 5 6 7 8

» g'(%) 7 4 ) 3

The function f is defined and continuous for all x > —3 except at x = 3. A portion of the graph of f,
consisting of three linear pieces is shown in the figure above.

The function g is differentiable for all values of x. Selected values of g and g’, the derivative of g,
are given in the table above.

fg'(x) x<3 ,
AB4: Letp(x) = . Is p(x) continuous at x = 3? Why or why not?
4f'(x—3) x=3

im[ (v} (5))= (1) () =(-1)(-2) =2 tim[(x-3)]=4(0)=(3) } |2

x—3"

=57 0)-(9f )2

p(x) is continuous at x = 3 because p(3) = gr?p(x) = }Lr?p(x)
10 10
ABS5: Iff f(x)dx =5, find the value ofj f(x)dx. Show the work that leads to your answer.
_3 7
10 7 10
J.f(x)dx = J.f(x)dx+ Jf(x)dx
-3 -3 7

5=| -3+ H0)+(4)2) |+ [ (5

5= [8]+ iff(x)dx = 1‘7|9(]"(x)a’x =3
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-2 -1 0
1
-2
3

—4

The function f is differentiable on the interval [—2, 12] and consists of three line segments as shown in
the figure above. It is known that f(4) = 14

AB1: On what open intervals is the graph of f both decreasing and concave down? Give a reason for
your answer.

f is decreasing = f ’(x) <0 f is concave down = f ’(x) is decreasing

f is decreasing and concave down on the open intervals (1,7) and (9,12).
AB2: Let g(x) = f(x)f'(x). Find g'(4).

()= () (5} ()71

£(4)= @ @)1 6)7(8) = (2)-2) 1093 | -4- 2

12
AB3: Evaluate J- [3—2f"(x)]dx.
-2

12

a2 (s)Jas= [ [ [ (s o[ 2 [ (o
~[a6-(-6)]-2| 1)) 3 6)9)-30)C)|

=[42]-2[6-26-3]=[42]-2[-23]=[42]+[ 46 ]|=88

What they wrote is wrong 68 is correct answer
This is correct: 42-2[6-16-3]


68 is correct answer

What they wrote is wrong
This is correct: 42-2[6-16-3]


t 0 02 | 04| 05|06 | 08| 10

W(t) 4 57 | 93 | 12.2 | 16.3 | 29.3 | 53.2

dw
Consider the differential equation prae 9 — W?2. Lety = W (t) be the particular solution to the
differential equation with the initial condition W (0) = 4. The function W is twice differentiable with

selected values of W given in the table above.

d*w
AB4: Find —— in terms of W.
dt?
d? d d
VQV :—(9—W2):—2W—W=—2W(9—W2)
dt dt dt

AB5: Use a midpoint Riemann sum with the three subintervals indicated by the table above to approximate

fo 1W(t)dt.
_;[W(z)dz =[(0.4)w(0.2)+(0.2)w (0.5)+(0.4)w (0.8) |=[ (0.4)(5.7)+(0.2)(12.2) +(0.4)(29.3) ]

=[(228)+(244)+(11.72) | =16.44



