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1. The curve y = x*> + 2x — 1 undergoes the following successive transformations:

(a) atranslation one unit to the left,
(b) areflection about the y-axis,

(c) areflection about the x-axis.

What is the equation of the resulting curve?

@y:—x2—4x—2 @y:—x2+x—3
y:x2+x+1 y=-x>-3x-5
y:—x2+4x—2 y=-x>+2

2. If the function f given by

sinax .
ifx<0
X
-1
f@={ 2721} ifo<x<1
x2-1
x+1 ifx>1

is everywhere continuous, find (a, b).

Wan=23 O @bh=012
®)ab=-11 (E)@b=022
©ubn=en E)ab=3E3
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3. Figures 1 and 2 show two functions f and g.

Figure 1: Problem 3. The function f. Figure 2: Problem 3. The function g.

Determine (fg)'(=1) + (f o g)'(4).
()0 (®)-1 ©n @g ®+ ®g

4. If3x*+2xy+y* =2, find the value of y’ at x = 1.

@ -2 0 @ 1 @ 2 @ 4 @ undefined

4x-1
5. Find all the x-values of the points on the graph of f(x) = 2x_+1 where the tangent line to f is
X
parallel to y = 6x - 3.

@xew0 Bxet-11 (©)xe0-11 Dxet-2-11 (B)xet-1.2 (F)xei1,2)

6. The curve
y=x>+3x*+ax+b

has one inflection point. The tangent line at this inflection point is y = 3x+4. Find the constants
aand b.

M) @n=65 (D)@b =050
(ab=31 (E)@b=(-13)
(© @b =65 (F)ab =64
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7.

10.

11.

Aright circular cylinder is inscribed in a cone with height 1 meter and base radius 1 meter. What
is the largest possible volume of such a cylinder?

Oz ©®F Oy O O Oz

. Let f be a function such that f/(1) = 0 and f"(x) = x* — a®x?> — 2a— 1. Which of the following

conditions always guarantees that f has alocal minimum at x = 1?

®a<—2 —2<a<0 @a>0 @—2<a<2 @—2<a<1 ®a<2

. Find the absolute minimum of f(x) = x> —3x* —4 when -2 < x <3.

(a)2 (B)o (©)-4 (D) -8 (E)-24 (¥) 48

The graph of the derivative f' of a certain function f defined on [-3,2] is given in figure 3 below.

Figure 3: Problem 10.

Find the x-coordinate of the local minimum of f. You must explain your choice.
@ @2 ©x1 @0 @r1 @xe2

X

Consider a function f whose derivative is f’(x) = 14 Find the x-coordinate of the inflection
X

point of the curve y = f(x).

(A)x=-2 (B)x=-1 (©x=0 (D)x= (B)x=2 @x:%
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12. If f(x) = x>—x?, then according to the Mean Value Theorem, there is a point c in the interval (0, 1)

such that ) 0

f'(c):—f( ;:Of( ),
Find c. ) 9 4 5 .
@)o 5 @g @g @5 @g

d
13. Determine d—f V1+2de.
XJ x

®2x\/1+x4—\/1+x2 @\/1+x4—\/1+x2
(xz—x)\/1+x2 @x4—2x2+1

2 2
2,/ 2 _ %y 2 < 4.\3/2 _~ 213/2
X*V1+xc—xV1+x 1+x 1+x
(:) (:)3( ) 3( )

T sinx
14. Evaluate f —dx.
0 3+cosx

(A)2-2v2 (B)4-2v3 (©)2 (D)4+2v2 (B)4-2v2 (®)o

4 2
15. If f is continuous andf fx)dx=9, ﬁndf xf(x*) dx.
0 0

v ® @ ®s @ O
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16. The graph of a function f defined on [-3,4] is given in figure 4 below. It is composed of a semi-

circle and lines.

Figure 4: Problems 16 and 17.

X
If g(x) :f f(2) dt, find g(2).
-3
/4 /4 /4 T 3 /4
—+2 — —+1 —+= - —
®3 ;. ©3 2ty ®33
17. Where does g above attain its absolute maximum value?

(&) x=-3 (B)x=-1 (©x=0 (D)x= (B)x=2

3
18. Findf (Ix+1]+|x-2]) dx.

®s  ®s ©3 ®1 ®s

19. A function f satisfies f(x+ h) — f(x) = 2x—1)h+ h? and f(0) = 1. Determine f(2).

®o ®n ©2 OF OF
20. Find the area of the region bounded by the the curves x =2y* and x + y = 1.

®3 ®3 ©3 OF ®3

(®)7

(®)s

7

24
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21. Find the volume of the solid obtained by rotating the region bounded by the the curves y = 1+ x?
and y = 9 — x? about the x-axis.

640 64 320 440 220 44
% @F% 0% 0% 0% 0%
22. Figure 5 shows the region Z enclosed by two functions f and g. It is known that
0=g)=f(x) forxelL;4;, f=g)=2; fMA) =g =4,

and that

4 4

f (f(x)? dx = A; f f(x) dx = a;
1 1
4 4

f (g(x))* dx = B; f g(x) dx = b;
1 1

4
flf(x)g(x) dx=T

Figure 5: Problem 22.

The volume generated when Z is revolved about the line y = —1 is

@n(A—B+2a—2b) @n(A—2F+B)

(B)n(A+B) (E)n(A-B+a-b)

©2n(A—B+a—b) ®2n(A2—B2+a2—b2)
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103 Answer Key for Version A: Sabourau and Santos

1. C 9. E 17. D
2. F 10. C

18. F
3. F 11. D
4. F 12. C 19. D
5. C 13. A 20. B
6. A 14. E

21. A
7. D 15. B
8. B 16. C 22. A
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