3. For the line tangent to the graph of C to have a slope of 4 means

d 4
ay _ 71‘{_2t—3
Thus o= =%71-%

dt

=3 _ —2t—3orl6t+4=2t—3,and t =—
4H_l__4,4(4t+1) 2t —3 or

dy _
=4

Solving

1
5

The correct choice is (A).
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15. Integrate the velocity function v (¢) to find the position function y (¢):

y(z)=fv(t)dt=f(8—2t) dt=8t—t°+C

The velocity is positive when ¢ < 4 since during this time the particle is moving upwards.

Att=4,v(4) =0 and the particle stops moving up when it reaches the origin and begins moving
down, therefore y(4) = 0.

y(4)=8(4)-4°+C=0=C=-16

Therefore, the position function is y (¢) ——1* + 8t —16.

The correct choice is (A).



22
17. e —1+x+2,+

2

e [ X ...
e =1 x+2!

2 3
xe~ —x(l—x-l-—’f—- ---)=x-—x2+—’2‘-,——---

The correct choice is (B).



30. The acceleration becomes negative when the velocity stops increasing and starts decreasing
(even though the velocity may still be positive). This corresponds to a point of inflection on
the graph, where the concavity changes from up (on the left) to down (on the right). Point C

appears to be the closest point where there is a point of inflection.

The correct choice is (C).



31. Differentiate the position equations to find the velocity vector:

v(t)=(=9sint, 4 cos t).
Then differentiate the velocity vector to find the acceleration vector:
a(t)=(=9cost,—4sIn t)

Substitute the value ¢ = 3, a(3) = (—9 cos (3), —4sin (3)) = (8.1, —0.564).

The correct choice is (C).



38. The length of the path — f (%) 4 (2) 4

dx d
5 = cos t and Fyf =—2 sin (2t)

27
Length = f J/ cos’t + 4 sin’ (2¢) dt
0

Use a calculator to find the length to be 9.294.

The correct choice is (B).



dx dy

4. The velocity vector is found by finding i3 and ar
ax . (e')(cos t)+(sint)(e') and i A (€')(—sin t) +(cos t)(e')
dr dt
Atr=r, Z—; =(€")(cos )+ (sin 7) (") =—e" + 0 =—¢"
d_V T T T
Alt =7, - = (e")(0)+(-1)(e")=—¢

Therefore, the velocity vector v (1) = (—e”, — ™).

The correct choice is (D).



. d d :
9. The slope of the tangent line, dfr) equals —J}é - —%, where y = rsin (6) and x = r cos (8).

dy _ cos(26) cos (§)—2 sin (f) sin (20)
dx ~ —cos (26) sin () — 2 cos (@) sin (26)

dy| _ cos(%)cos(§)—2sin(g)sin (5 2 (D) (3)-2 MHB) 13

dx|g_z  —cos (%) sin(§)—2 cos (%) sin(5) _(%)é.) —2 ([3_)(_/23) 7

The correct choice is (D).



=5 (21‘+5) 53 (2t+35)” 7 and

de " dx/dt — 1=-2t |, -

The correct choice is (C).

dx
y - =1-2t




35. Speed =/ (x'(1))* + (¥ (1))
x(t) = 4 sin (xt) so x'(t) = 4 cos (7t
y(t)=(3t—=1)%so y’(t)=2(3t—1)(3) or 18— 6
Att=2,x'(2) = 4r cos (27) = 4x and y'(2) = 30

Therefore, the speed at t =2 1S J(4m)? +(30)* = 32.526

The correct choice is (C).



3. To find the vertical tangents, set x'(¢) = 0.

x'(t)=—4cost

x'(t)=Owhen—4cost=0==cost=00rt=75,32”.

Vertical tangents occur at all points of the form

T T 37 37
(x(3)(5))mma (+(F b (F))
So the vertical tangents are at (—1,4) and (7,4).

Note: To find the horizontal tangents, set y'(¢) = 0.

The correct choice is (C).



3. For the particle to be at rest both (cll)tc and %);— must both equal zero at the same time.

%—} =P -3 4t =t(*-3t—4)=t({+1)(t—4). Therefore %Ztc- =0 att =—1, 0,and 4.

%.}'. =P —16t=1(2=16) =t (t + 4)(t — 4). Theretore %-)t—)- = (0 att=-—4, 0,and 4.

Thus(g and‘éy both equal 0 at ¢ = 0 and at ¢ = 4, at which times the particle 1s at rest.

The correct choice is (A).



3
7. Statement I is false. Since f f(x) dx equals a constant, dxf f(x) dx = 0 by the Fundamental
0

Theorem of Calculus.

Statement I1 is false because f f'(x) dx = f(x)— f(3) (Fundamental Theorem of Calculus).
3

Statement III is a true representation of the Fundamental Theorem of Calculus.

The correct choice is (B).
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