BC Calculus
Rubrics
FR7&8

Question]
& = 2 when x = 0.446057, 1.553943
Lot P = 0446057 and Q = 1.553943

o2
(a) Areaof R = f (e"‘“" - 2) dv = 0,514
P

)] &% = when x = 0,2

1 2
Arcaof § = f (32"“' - l)d‘c - Areaof R
o
= 206016 — Arcaof R =1.546
OR

J;P(el"-‘z - l)d'.r+ (O—P)-1+ J;)(r_‘ - 1)4\-

= 0.219064 + 1.107886 + 0.219064 = 1.546

&

{¢) Volume = :rf— ((e”""z - 1]1 -(2- E)z) dx

B

Question 2

(a) Speed = 1,}x’(4)2 + y(4) =2912

. . _ _
stance = { (] -
(b} Distance = L ( er + ( & dif = 6423

(©) x(4)=x(0)+ J.:x’(l)dr
= -3+ 2.10794 = —(.892

&

(d) The slopeis 2, so e

et

! 1 : integrand
3:4 1 himis
i L : answer

I« integrand
34 1: limits

1 : answer

. { 2 : integrand
3:

dt _ 2 - L
s 2, or ln(f + I) = 2arctan(l —H)'

Since £ > 0, + = 1.35766. At this time, the acceleration is

(x(1), ¥ (t W2y 35766 = (0-133,0.955).

1 : constant and fimits

I:speedat f = 4

2:{1
|

o _dt _
=2

: integral
: answer

) { 1 ; integrand

1:uses x(0)=-3

I answer

‘;ﬁr

dr

: f-value
: values for x" and ¥"




Question 3

(@) W'(20) = -22.1-0.16 - 2073 = _0.285 or —0.286 , . | 1:value
" 1 1: explanation
When v = 20 mph, the wind chill is decreasing at
0.286 °F / mph.
(b) The average rate of change of I over the interval : 1 ; average rate of change
T <60 is ”‘r(é(}) - H)’(s) = —0.253 ar ~0.254. 3 i: Wﬂ(l") = GVerage rate l)fChﬂngc
w(60) 3}2;}5 L1 :valucof v
7t m AT AT g = 23
W(v) =5 when v = 23.011.
‘ d dai dv} 'oas - S Y
. e | — — =W 2= =) e :—=
© & iﬂ [ L L} (35) 5 = —0.892 °F /hr & s
T 1uses w{3) = 35,
OR 3T o
uses W) =204+ 5
W =556 —22.1(20 + 5)™'° I : answer
d . 5 o
WL; ~{.892 °F /by
Units of °F fmph in (a) and °Ffhr in (¢} -1 :units in (ab and (¢}
Question 4
(@ f{x)=0atx=-3 14 5. { I x-values
J* changes from positive to negative at =3 and 4, " | 1: justification

Thus, / has a relative maximum at x = -3 and at x = 4.

() ' changes from increasing 1o deereasing, or vice versa, al
x = —4, —1, and 2. Thus, the graph of / has points of
inflection when x = -4, -1, and 2.

_f 1 i x-values
1 : justification

{c)} The graph of £ is concave up with positive slope where ' 5. f1:intervals
is increasing and positive: —-§<x < —4 and 1 < x < 2. "1 1: explanation

(d} Candidates for the absolute minimoum are where /7 I :identifies x = | as a candidate
changes from negative to positive (at x = | y and at the 3. 4 I :considers endpoints
endpoints (x = -3, §). I : value and explanation

f(-5)=3+ L_Sf’(x) dr=3-Z427>3

f(y=3

F(5) =3+ j'sf'(r)drwh?—;-%-i:, 3

Fi(5) = f) d = 55

The absolute minitum value of £ on [-5.5] is f(I}=3.




Question 5

dzp ay .
(8) —=3+2===3+23x+2y+1)=x+4y+35
dx” iy ¢ )

b} If ¥ = mx+ b+ ™ isasolution, then

e = 3+ 2(1:1(' +h+ e""‘) +1.

Ifrk m=2b+1, r=2, 0=3+2m,
=2 r22 =_3
S0 m = 2.r-—.._.t‘mdb 3
OR

Wre® m=2h+3, r=0, 0=3+ 2,

mm=—-%,r°—“0,b:—%.
‘ 3 1 1 7
© f—) m)uw); 24(3) 3= -%

() g{0j=3-0+2-k+1=2k+]
g =g(0)+g(0) - t=k+(2k+1)=3+1=0

PR

Question 6

a 3 "
GeglioX.x > . CUx
@ m_é{l 3T P I ]
2 3 LA
SN S L=
6 _.\-ir———3 ———27+ o + -

(b} 2(0) =0 and g'{x} = f(x). 50

2 ] I ~1y Pt
glx)=6jy—2op Eo L Xy (- ;
3 (m+13

\ 3 4 &1 n__n+|
=6y~ X+ 5 a1 v ( Yo,
(r+1)3°

LR

© fix)= -2 so h(xy= 2kl

" 3 ]

X X W

Mr)=lsxs st piize
(%) = 213 al

~2he ™ 2 o

—d T

"3— I and —2% i

a =3 andk=—-%—
OR

bl
fixy=-2 +%x +-, 30

K '(ax}= -2k + 2okys

Hx) = 3

Mxy=1%x+-

-
w2k =1 and -E-ak =1}

k=—% and a = —3

+..}

J:a

dy
2 i:3+2fczl-

I @ answer

N E:%=m+!‘e”
2% 12 value for r

F: values for m and b

: Buler's method with 2 steps
- Euler's approximation for (1)

(]

_{ligfﬂ}*rg'(l])-l

12 value of &

2 3
e Loy X WAL

11w of 6, -2x, T8

1 : remaining terms

1 : genemal term

{~1) missing factor of 6

1 : two terms

1 remaining rerms

1 : general term

{-1} missing factor of 6

"1 :compntes & f{ax)
1 : recognizes A x) = &,

3: or

equates 2 series for A{x)
1 - values fora and &




