A Droodle for A.P. Calculus Exam
Puzzle and Answer Key by David Pleacher

"A Droodle is a borkley looking sort of drawing that doesn't make
any sense until you know the correct title." — Roger Price

Caption for the picture:
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P 6. An equation of the line tangent to the graph of y = z at the point (1, 5) is 13x+y=18

(3x—2)(;jx(2x+3)—(2x+3)(;jX(SX—Z)
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Y_ 7.If y=tanx—cotx, then d—y:sec2x—(—csczx):sec2x+csczx
X
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R_ 8. If h is the function given by h(x)= f (g(x)), where f(x)=3x’-1 and g(x)=|x

then h(x)= f(g(x))=3(]x)" -1=3x*-1

E 9. If f(x):(x—l)zsinx, then f'(0)=1

f '(x):(x—l)Z%(sin X)+sin x%((x—l)z):(x—l)zcosx+sin x(2(x-1))

f '(0)=101+0=1

H 10. The acceleration of a particle moving along the x-axis at time t is given by
a(t)=6t—2. If the velocity is 25 when t = 3 and the position is 10 when t=1,

Then the position X(t)=t>—t*+4t+6
v(t)=ja(t)dt=j(6t—2)dt=3t2—2t+k
v(3)=25=3(3")-2(3) +k

k=4 so v(t)=3t>-2t+4

X(t) = [v(t)dt =[(3t* -2t +4)dt =t>—t* + 4t +C
x(1)=10=1-1+4+C

C=6 so x(t)=t>-t>+4t+6
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T_11.J 3 dx =2 x®+1+C

J x3+1
Let u=x3+1
Then du = 3x°dx

de _JJ_ fu du=2 z+c

=2/ x3+1+C

_l_ 12. For what value of x does the function f (Xx) :(X—Z)(x—3)2 have a relative
maximum?

(%) = (x— z);'(x 3%+ (x—3)2:(x 2)=(x-3)(3x~7)

Set f'(x)=0 to find possible relative max/min
X=3, !
3
Find f "(x) to check concavity:
f"(x)=6x-16

f"(3)=32 soitisconcave up and a rel minimum

f Gj =-2 soitis concave down and a rel maximum

B 13. The slope of the normal to the graph of y=2In(secx) at x= Z s
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Mygngent = 2tan (Zj =2
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tangent




S 14, j(x2+1)2dx:

I(xz +1)2 dX=J.(X4+2X2 +1) dx =
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X 15. dij.cos(Zzzu)du =Cc0s(27) by the Fundamental Theorem of Calculus
X 0

C_ 16. What is the minimum value of f(x)=xInx?

f (x)=xInx
d d
f'(x)=x—(Inx)+Inx—(x
(x)= x5 (IN)-+Inx-2 (x)
:xo£+lnx:1+lnx
X
Set 1+Inx =0 to solve for possible relative max/min points
Inx=-1
So, x=e™
1
=xInx=e"In(e?)=e"(-1)=-=
y ()= (-1)=—
Now find the second derivative and set = 0 to check concavity:
f"(x) L
X
1

1 _ .
— ==>0 soitis concave up and therefore a rel minimum
e e

The droodle used in this puzzle was drawn by Roger Price and appeared in his
book called Droodles.



Answers: (units have been omitted)

A -4 ). 3 S, %+—+X+C
1 2 3
B. -5 K. 3x |x|—1 T. 2¢x3+1+C
2
c. -1 L Xty U. t2—t?+9t—20
e X+2y
D. -3 M. nonexistent V. In=
1
E. 1 N. 7 W. —cos(27x)
T
2
F. 0 0. -= +y2 X. cos(27x)
X+2y
G. Ing P. 13x+y=18 Y. sec’® x+csc®x
H. t3-t*+4t+6 Q. x®+1+C Z. None of the above

l. ’ R. 3x%-1
3



