1969 AB2/BC2

A particle moves along the x-axis in such a way that its position at time 7 1s given by
4 2
x =3 —16r° + 241% for -5<1<5.

(a) Determine the velocity and acceleration of the particle at time 7.
(b) At what values of 1 is the particle at rest?
(¢) At what values of # does the particle change direction?

(d) What is the velocity when the acceleration 1s first zero?
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The line x =¢ where ¢ > 0 intersects the cubic y = 2x2 +3x2 -9 at point P and the

parabola y = 4x7 +4x+5 at point Q.

(a) If a line tangent to the cubic at point P is parallel to the line tangent to the parabola
at point Q, find the value of ¢ where ¢>0.

(b) Write the equations of the two tangent lines described in (a).
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Let f be the real-valued function defined by f(x)= J1+6x.

(a) Give the domain and range of f.

(b) Determine the slope of the line tangent to the graph of fat x =4,

(¢) Determine the y-intercept of the line tangent to the graph of fat x=4.

(d) Give the coordinates of the point on the graph of f where the tangent line is parallel
to y=x+12.
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Let f and g and their inverses f ! and g'l be differentiable functions and let the values
of f, g. and the derivatives f" and g’ at x=1and x =2 be given by the table below.

x| f) [e@) [ F ) ] e @)
1 3 2 5 4
2 2 b 6 7

Determine the value of each of the following.
(a) The derivative of f+g atx=2

(b) The derivative of fg atx=2
(c) The derivative of il atx=2
g

(d) h'(1) where h(x) = f(g(x))
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P (0, 3)

5.” =fi(x)

(5.0
0 \ %

Let f be the function given by f(x) =3cosx. Asshown above, the graph of f crosses
the y-axis at point 2 and the x-axis at point Q .

(a) Write an equation for the line passing through the points P and O .

(b) Write an equation for the line tangent to the graph of / at point Q . Show the
analysis that leads to your conclusion.

(¢c) Find the x-coordinate of the point on the graph of f, between points P and Q , at
which the line tangent to the graph of f is parallel to line PQ .
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d.
(a) v =d—‘ =128 — 487 + 481 =121(s> — 41 + 4) =12¢(¢ - 2)?
T

dv 2]
a= 7‘ =362 —967+48 =123t —8r +4) =12(3r - 2)(r - 2)
r
(b) The particle 1s at rest when v =0. This occurs when + =0 and r=2.

(¢) The particle changes direction at 1 =0 only.

N
(d) a=0 when t == and r=2. The acceleration is first zero at 7 =
3
% 9
2 2N 4V 12
o(2)-u(2)(-4) 122
V3 3. 3 9

(a) y'= 6x° + 6x for the cubic

| k2

The slope of the tangent line at point P, where ¥ = ¢. is 6¢2 + 6¢.
P g P

V' '=8x+4 for the parabola
The slope of the tangent line at point O, where x=c. 1s 8¢ +4.

Since the two lines are parallel,
6c® +6c=8c+4

6 —2c—4=0

2(3¢+2)(c-1)=0

Since ¢ > 0. the solutionis c= 1.

(b) tangent to cubic:

The slope is m = 12 and the line contains (1, —4).
Therefore the equationis y+4=12(x—1),or y=12x-16.

tangent to parabola:

The slope 1s m = 12 and the line contains (1, 13).
Therefore the equation is y—13=12(x—1),0or y=12x+1.
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(a) The domain of f is xZ—%.
The range of fis y20.

) )= Jlf__6;

The slope of the tangent lineatx =415 f'(4)=

w |

© rsf®H=5
The tangent line 1s y—35 =%(x—4)

Therefore the y-interceptis at y = ? ’

(d) The tangent line parallel to y =x+12 has slope 1.

3
-
= f1+6[ 2| =3
! \}+[3J

The coordinates of the point are ( =3 }

| 4=
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@ ([+8)@=f(D+g2)=6+7=13

®) (&) @=fQgQ2)+f(2)g(2)=2:7+6 m=14+6n

© (é] 2)=EQS DS Q@) _7:6-2:7 _6x-14

(g(2))* i n-

@ (fea)W)=r(eW)gW)=r(2)4=64=24
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(a) slope = 3-0 __ 6
T
.\"3=—£(.\'—0)
Vs

(b) /'(x)=-3sinx
f(m/2)==3sin(z/2)=-3
y—0=-3(x-7z/2)

(¢) f'(x)=-3sinx= —g

2

SINX =
T

x=0.690



