AB Calculus
Rubrics
FRS5and 6

Question 1

The graphs of y =x and y = = £ intersect at the peHnts

(0,0} and (9, 3}.

{a}j —— dx 4.5
OR

[[(3r-03) b =45

)] Jr_Lj{{By +1F = (v + 1}2} d

- 3{’;” =130.061 or 130.062

2] 7 (e (4% -5 )b

{©) j§(3,\*‘ -y )2 dv =81

Question 2
(@) I:p-(f)dr = 206.370 kilometers

¥=106.370
= (0.030)(120) = 6 liters f hour

{c} Let T be the time at which the car’s speed reaches
86 Kilometers per hour.

Then, +{T}) =380 or T = 0.331453 hours.

Attime T, the ear has gone

) T
Ty = j'u #{r} dr = 10.794097 kilometers

and has consumed g{x{T)} = 0.537 liters of gasoline.

4:

1 s limits
3:4 1:integrand
1 answer

| : constant and fimits
414 2 rintegrand
1 : answer

5. { 1 ; integrand
" | 1 : limits and answer

1 :integral
1 : answer

2 : uses chain rule
1 :answer with anits

I : equation #{s) = 80
2 : distance integrat
1 answer




Question 3

{0+7) (7+8) {(8+2) (2+0)
{a) 3 -8+ 3 -b+ 3 g+ > -2

=115 ft*

1
(b) Eﬁjo 115v(r) dt
= 1807.169 or 1807.170 fi*/ min

% imy 5
© [, 8sin E)dx = 122.230 or 122.231 i

() Let C be the cross-sectional area approximation from
part (c). The average volumetric flow is

1 60 . _ 1 .
55 Lﬂ C - v(7) dr = 2181.912 or 2181.913 &%/ min.

Yes, water must be diverted since the average volumeiric flow
for this 20-minute period exceeds 2100 a° / min.

: trapezoidal approximation

1 : limits and average value
constant

I : integrand

1 :answer

I :integral
1 : answer
1 : volumetric flow integral

1 : average volumetric flow
1 : answer with reason

Question 4
(@) f(x) =34+ (3x) 4. { 2: f(x)
2 g
g'(x) = f(sinx)-cosx
= SJ 4 + (3sin .:r)2 -COS X
() g(x) =0, gi{x)=-6 5. { I:glx)or gir)
Tangent fine: y = ~6{x - 7} "1 1 : tangent line equation

(¢} ForO=<x=zx glx)=0onlyal x= % ] :sets g(x} =0

g(0)=g(z)=0

3 3
g{-’-r-}z I Va+77 dr =0
2 n
The maxirum value of g on [0, #] &s

L:Jri +1° 4

3.1 : justifies maxinmum al

£
2

. ! ; bid
| : integral expression for g(—,;-)




Question 5
{a) g’ changes from increasing to decreasing at x =
2’ changes from decreasing to increasing at x = 4.

Points of inflection for the graph of y = g(x) occur at
x=1land x =4,

{b} The only sign change of g’ from positive to negative in
the intervat isat x = 2.

g{-3)=5+ I:g'(x) =5+ (“%) +4 = '2_5
g{2)=3
glhy=5+ j':g'(.r)(tt =54 {~4) + % = -;'-

The maximum value of g for -3 S v £ 7 s -l-jsm

(7) — 8(=3) 3-5 3
g -g(=3) 35 _
© =57 """ 7S

W g(M-g(=3) _1--4_1
7~ (-3} 16 2
No, the MVT does rof guarantee the existence of a
value ¢ with the stated propertics becanse g7 is not
differentiable for at least one pointin -3 < x < 7.

Question 6

(a) 2x+2+4y d.\.’+4d.t—6 3

(45" 5 4]% - 2x-2

a - ~2{x+1) - w{x 1}
dar gy +1) 207+
dy =2+ 1
) 3':42. , S 200FD 4 2:

Tangent bine: y =1+ -31{.\: +2j

{¢) Vertical 1angent lines accur at points on the curve where

,y3+1=0 for y=—t)and x = -1

On the curve, » = —1 impliesthat x* +2x +1—4 = 5,
ox=-—4orx=2

Vertical tangent lings occur at the points (—4, —E)} and
(2, -1}

(d} Harizontal langents sectr 21 poinls on the curve where

x= -l and y# -1

The curve ¢rosses the v-axis where v = Q.

(-1 +2(-1+0 +4- 05

Na, the curve cannet have a horizontal tangent where it
crosses the x-axis.

1 : x-values
1 : justification

|

1 identifics x = 2 as a candidate

3: ¢ I :considers endpoints

1 : maximum value and justification

2. { 1 : difference quotient
"1 answer

gt

average value of g'{x)
answer “No™ with reason

: imphcit differentiation
: verification

: slope
: tangent line equation

ry=-~i

: substieutes v = — into the
equation of the curve

: answer

sworks withx =-lor v =0
: apswer with neason




