final Examination-June 2004 Stuyvesant High School
AR Calculus Department of Mathematics

Directions: Answer all multiple choice questions on the NCS form provided (60 points). You must do all of Part IT
(14points). In Part IT1, select two out of the four questions (26 points). Show all work in Part I and Part 111

No Calculators Are Allowed.
PART I
2 —
. Evaluate:  fim Xt 2515 _ 3) —oo b)2 )0 d)y o e)-8
=S x45
), Evaluate: |ir}1 sin(x+68inx) =
a) ® b) - | ol d)0 ¢) 87

3. For what value of the constant c is the function fcontinuous on (- ,)?

cx+7, for x<2
f(x) cxz—S,forx>2 a) c=1 b)c=2 c)e=6 dyc= -2 e)c=17

4, Find an equation of the tangent line to the curve y = x* - 5x + 3 at the point (2, 1).
a)y=8x+13 b)y=-9x-13 c)y=7x-13 d) y=-7x+13 e)y=Tx-15

5. If aball is thrown into the air with a velocity of 58 fUs, its height (in feet) after ¢ seconds is given by
H =58¢-11¢’. Find the velocity when (= 4.

a)—27 fts b) - 30 f¥/s c) 31 fi/s d) 25 f/s e) 37 ft/s
6. Givmh(x)=ii, then h'(x) =
x—

6 2 6

a)— -2y b)— oay c) __(x e d) __(x oy e) none of thes
7. Find the inflection points of the graph of f(x)=8x+2-sinx,0<x<3xr
a)(r, 87, (27, 167+ 2) b) (m, 2}, 2%, 167+ 2) c) (x, 87), (27, 167)
d) (x, 8w+ 2), (27, 16x+ 2) e)(m 8x+2), (27, 16m

8.  Find the exact values of the numbers ¢ that satisfy the conclusion of The Mean Value Theorem for the function
f(x)=x*-5x for the interval [ 5,5].

5
a) 0223[2 b) C=‘# <=)¢—‘=:*:5—3\/-z dc=25V3  ¢)none of these
x w4 3 3 3 1
9. I =—,find f'(e”) = a) —— b) —— c) — d) — —=
f(x) e PACY Y16 ) =7 ) ) 1 0 —
10. Differentiate the function y=xe”
a) y'=x’“(71nx+—l~) b) y'=e"x‘"(71nx+iz) ) y’=e"x‘"(7lnx-l)
x x x
d) y-=e“x"'(71nx+l) e) y'=e""x" (7hn x‘-ly)
X X
. . . e +e”*
11. Differentiate the function y = ———
e —e
er +e—21
s L S [
DYy Ve vy V= e ey
d) y'= £ R NN -
YT e Y (e ~e™)

12. Use the TRAPEZOIDAL RULE with n = 3 to approximate the area under y=x* from x=1to x=4.

a)ﬁ b)4—3 i d)43 e) 21
3 3 2

3
13. Evaluate the integral I(6+6y— Ydy =
Q
a)- 18 b) 45 c) 54 d) 36 e)-12

14. The acceleration function (in m/s?) and the initial velocity are given for a particie moving along a line. Find the
distance traveled for the time interval: 0<r <10. a(f)=t+4, v(0)=3

2 2
a) 3963}!}1 b) 391%m c) 4ll%m d) 406 —m e) 415-m



15. Evaluate the integral j(x’ +2+ 21 Ydx
x°+1
xl 4
a)—+2x+tan” x+C b)x'+2+tan” x+C c)5—+2x+ +C
4 4 x'+3
4
d)::—+21+lan"2x2+€. e) 4+2x+tan” x+C
. L e 1, 1
16.  Evaluate the indefinite integral I—T—dx = a) -—ine" + )+ C b) —in(e" +1)+C
e +1 2 2
¢) In(e* -+C d) In{e* + 1)+ C e) ~Infe' +)+ C
17. Ewaluate the indefinite integral: '[xlex’ +9dx
1
a) 5(X3+9);12+C b)_;_(xx_'_‘))yz*c ) g(x3_9)112+c

2 i .
d)—;(x’+9)”+C e)%(x’+9)”+c
18. Evaluate the indefinite integral J.t1 cos(l—1*)dt

1 i 3
a)—;COS(l‘I))+C b) —sin(1-*)+C ¢) —gsin(l-t’)+(7 d)%sm(l»l’)w(f ) éSln(l—l‘)*’C

19. Find the volume of the solid obtained by rotating the region in the first quadrant bounded by' y=x"andy = 9 about the

y axis.
a) 9n/2 b) 81/2 c)8la2 d) 81w/4 e)or
04 P
20. Evaluate the definite integral I : a)l b)6 c) 39 d)78 ¢) none of these
25 xJInx

Part 11 (14 points)
All Students Must Complete this Problem

1. Let R be the region in the first quadrant that is enclosed by the graph y = tan x ,the x-axis and the line x =

a) Findthe areaof R
b) Find the volume of the solid formed by revolving R about the x-axis,

wx

Part I
Select two out of the four given questions. Show all work. These problems are worth 13 points each.

1. A particle, initially at rest, moves along the x-axis so that its acceleration at any time £ 2 0 is givenby a(f) = 12¢* —
The position of the particle when ¢ =1 is x(1) =3.
a) Find the values of t for-which the particle is at rest.
b) Write an expression for the pasition x(f) of the particle at any time t > 0,
c) Find the total distance traveled by the particle fromt=0tot=2.

2. Given the function fdefined by f(x) =cosx—cos’x for -1 <x <7
a) Find the x-intercepts of the graph of f
b) Find the x- and y-coordinates of all relative maximum points of £ Justify your answer.
c¢) Find the intervals on which the graph of fis increasing.
d) Using the information found in parts (a), (b), and (c), sketch the graph of /".

a) Find a solution of the differential equation % =5x"y that satisfies the initial condition of y(0)=2.



