
Final Examination-June 2004 
AB Calculus 

Stuyvesant High School 
Department of Mathematics 

Mrcctlons: Answa all multiple choice questions on the NCS form provided (60 points). You must do all of Part II 
(14points). In Part III, select two out of the four questions (26 points). Show all work in Part II and Part In. 

No Cmlculstors Are Mowed. 
PART I 

x2 +2x-15 - 
1. Evaluate: lim 

1-.-5 x +  5 - a) -a b) 2 C) 0 d) * e) - 8 

2. Evaluate: lim sin(x + 6sin x) = 
r+8r 

3. For what value of the constant c is the function f continuous on (-ao,ao)? 
cx+7, for x l 2  

a) c =  1 
cx2 -5,  for x > 2  

4. Find an equation of the tangent line to the curve y = x' - 5x + 3 at the point (2, 1). 

a ) y = 8 x +  13 b ) y =  -9x-13 c)y=7x-  13 d) y =  -7x+ 13 e)y=7x-15 

5.  If a ball is thrown into the air with a velocity of 58 fVs, its height (in feet) after t seconds is given by 
H = 581 -1 lt2 . Find the velocity when t = 4. 

a) - 27 fVs b) - 30 Ws c)3l fVs d) 25 ftls e) 37 fVs 
x + 2  

6. Givenh(x) = - , then h '(x) = 
x - 4  

2 
a)-- 

6 
b)-- 

2 6 
C) - - e) none of thes 

(x - 4)> (x - 4)' (x - 4)2 ( x  - 4)2 
7. Find the inflection points of the graph of f(x) = 8x + 2 -sin x,O < x < 3n 

a) (r, ST), (281, 16x + 2) b) (x, 21, (2r. 16r + 2) C) (1; 8x1, (2*, 16*) 
d) (x, 881 + 2). (281, 167r + 2) e) (T, 881 + 2). (2x, 1 6 ~ )  

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

5 J S  b) c=-- 5 6  c)c=f -  
3 

d) c = +_5& e) none of these 
3 

X 3 3 3 I 
9. I f f (x )=- - . f indf ' (e4)=  a)-- 

3 
b) -- 

Inx 16 4 
c) 2 

d' 16 el -; 
1 

10. Diffaentiate the function y = x~~~ 
1 

a) y '=xZ'(7hx+-)  
1 

b) y *  = e 7 x ~ L "  (7 ~n x + -1 1 
C) y ' = e7'xe" (7 III x - -) 

X x2 X 

ex + e-' 
I I. Differentiate the function y = - 

,I -e-" 

12. Use the TRAPEZOIDAL RULE wth n = 3 to approximate the area under y = x2 from x = I lo x = 4, 

3 

13. Evaluate the integral j(6 + 6y  - y2)dy = 

14. The acceleration function (in m/s2) and the initial velocity are given for a particle moving along a line. Find the 
distance traveled for the time interval: 0 5 f I 10.  a(t) =I  + 4, v(0)  = 3 



1 
IS. Evaluate the integral I(rl + 2 + r ) d x  

x + I  

ex I 
16. Evaluate the mdefinite integral I- dx = a) - - ln(eZ + I) + C 

ex + I  2 

C) In(eX - 1) + C d) In(e' + 1) + C e) - ln(eS + 1) + C 

17. Evaluate the indefinite integral: Ix2=dx 

2 
b) - (x' + 9)"' + C 

9 
2 

e) - (x' + 9)"' + C 
9 

C )  6 (X' - 9)'l2 + C 
9 

18. Evaluae the indefinite integral cos(1 -tl)dr 

9 . .  

19. Find the volume of the solid obtained by rotating the region in the first quadrant bounded by'y = x2 and y = 9 about thc 
y axis. 

20. Evaluate the definite integral a) 3 b)6 c) 39 d) 78 e) none of these 

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

II 
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 = - 

3 
a) Find the area of R 
b) Find the volume of the solid f o m d  by revolving R about the x-axis. 

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

1. A patick, initially at rest, moves along the x-axis so that io  acceleration at any time I 2 0 is given by a ( t )  = 1 2t2 - 
The position of the particle when t = 1 & x(1) = 3. 

a) Find the values oft  forwhich the particle is at rest. 
b) Write an expression for the position x ( t )  of the particle at any time t 0. 
c) Find the total distance traveled by the particle from t = 0 to 1 = 2. 

2. Given the function f defmd by f ( x )  = cosx -cos2 x for -n $ x < ~r 

a) Find the x-intercepts of the graph off 
b) Find the x- and y-coordinates of all relative maximum points ofj: Justify your answer. 
c) Find the intervals on which the graph off is increasing. 
d) Using the information found in parts (a), (b), and (c). sketch the graph off. 

dr a) Find a solution of the differential equation - = 5 x 4 y  that satisfies the initial condition of y(0) = 2.  
ak 


