BC Calculus
Rubrics FR1, FR2

Question 1

30 2
(a) Area =30-20- j‘o £(x) dx = 218.028 cm

20 2

Therefore, the baker needs 2356.194x0.05 = 117.809 or 117.810 grams
of chocolate,

P a( £V ]
(b) Volume = J ﬁ(m) dv = 2356.194 em®
0

(©) Perimeter = 30+ [l + (f(x))7 dx = 1.803 or §1.804 cm
Question 2
(@) 35+ jsf(:)dr = 26.494 or 26.495 meters 7. { 1: integral
) ! o T ) "1 answer

3 {2 : integral
“{1:answer

3 { 2 : integral
"1 1:answer

1 : answer

3. {2 : integral

(b} Four hours afier the storm began, the rate of change of 2 { 1 : interpretation of f(4)

the distance between the road and the edge of the water 1 : units

is increasing at a rate of 1.007 meters / hours”.

(¢} (1) =0 when ¢ = 0.66187 and ¢ = 2.84038 1 : considers f(1) =0
The minimum of £ for 0 < <5 may oceur at 0, 3: 4 1:answer
0.66187, 2.84038, or 5. 1 : justification
J(0)=-2

F(0.66187) = —1.39760
(2.84038) = —2.26963
7(5) = —0.48027

The distance between the road and the edge of the
water was decreasing most rapidly at time ¢ = 2.840
hours afier the storm began.

X :. 1 f
@ "!;f(')d’ = _L, g(p) dp 7. {l integral of g

1 : answer




Question 3

=0~ 1 3
fh—0* h

Since the one-sided limits do not agree, f is not
differentiable at x = 0.

(b) w = 0 when f(a) = f(6). There are
two values of @ for which this is true.
(¢} Yes, a = 3. The function f is differentiablc on the

interval 3 < x < 6 andcontinmouson 3 S x < 6
Also, JO=SG) _1-0 _1

6-3  6-3 3
By the Mean Value Theorem, there is a value ¢,

3< ¢ <6, sachthat f(c) = %—

(d g'x)=7(x), g"x)=1(x)
g"(x) >0 when f(x)>0
Thisistruefor -4 < x<O0and 3<x < 6.

Question 4
{a) r(0)=-1 &) =0 when @ = -;5

) v L pR3 3
Area of S—EJ-U {(1-2cos8)" 486

{b) x=rcos@ and y = rsin @

dar

W:zsmﬁ'

di _dr o rsin = 4si s

i d&cos& rsin @ = 4sin fcos &~ sin @

& _dr - = 2sin’ 1= 2

=5 dgsmﬁHrcnst? 2sin” &+ {1~ 2cos Bicos @

(¢} When # = %, wehave y=0, p=1
v

& __dvjde|  _
ax ,}=,-§_ defd@ |, =
T2

The tangent line is given by y =1- 2x.

: sets up difference quotient at x = 0
: answer with justification

: expression for average rate of change
: answer with reason

: answers “yes” and identifies g = 3
: justification

L g'(x) = f(x)
1 : considers g"(x) > 0
i :answer

5. { I : limets and constant
" 1 :integrand

l:uses x = reos & and y = rsin 8

dr
4: QL
I: a8

2 answer

1 : values for x and y
3: ¢ 1:expression for s

1 : tangent line cquation




Question 5

@ g)=e'V=¢ 1 g(x)
g =), g =) = -4 3:4 1:g(1) and g(1)
:ta i ti
The tangent line is given by y = &* — 4e?(x - 1). I': tangent line equation
® 2’ (x) =) 5. { 1 : answer
e 5 0 forall x | 1 : justification
So, g’ changes from positive to negative only when j~
changes from positive to negative. This ocours at x = —1
only. Thus, g has 2 local maximum at x = —1.
© g1 = ef(ﬂ)[(f'(_.i))z + f’(—-l)] 5. { 1 : answer
s 0and F(-D=0 1 : justification
Since f7 is decreasing on a neighborhood of 1,
F7(=1) < 0. Therefore, g"(-1) < 0.
23 -g) P riEy-Vem 3 I : difference quotient
{d) = = 2e 2;
3-1 2 I : answer
Question 6
{a) The power series is geometric with ratio {x + 1), : identifies as geometric
The series converges if and only if [x + 1| < 1. I lx 1<t
Therefore, the interval of convergence is -2 < x < 0. : interval of convergence
OR OR
11+
lim (T—“)—n— =|lx+if<l when 2<x<0 : sets up limit of ratio
#wpnol -
(r+1) 3: : radius of convergenee
Al x = -2, the series is 3" (~1)", which diverges since the ¢ interval of convergence
n=l
terms do not converge to 0. At x = 0, the series is Z R
n=0)
which similatly diverges. Therefore, the interval of
convergence is —2 < x < (.
{b) Since the series is geometric, 1 : answer
S - N "o E — ____1_ —
flxy=Y (x+1) BT for -2 < x < 0.
=t]
1 (el =t - antiderivative
7 _ A=z - . : ¢ 7
©) g(»—j} = f—: cde=-infx| *=m2 2: { o
@ kxy=f{ -=tex +x" 4 a2 4o : first three terms
. : general term
”(%)_f(_i)zg . |
* vafue of h{-,;)




