MTH 140 Final Exam 2

$2

1. [2 marks] (Multiple choice question). The limit lim ——— is equal to:
z—0] — cosz

A) —2 B) 1 c) 0 D) 2 E) None of these

Write the (capital) letter of the answer in this box. Only the answer in the box will be marked.

1
2. [2 marks] (Multiple choice question). Let G(x) = / cos \/Edt. The derivative G'(Z) of the function
T
G is equal to:

A) —sinvz B) — Sl;\).f C) — cos/x D) cos V1

E) None of these

Write the (capital) letter of the answer in this box. Only the answer in the box will be marked.

1
3. [2 marks] (Multiple choice question). The integral / . |1 s 2x|d:c is equal to

3 5) )
A) 5 B) 2 C) 5 D) —5 E) None of these

Write the (capital) letter of the answer in this box. Only the answer in the box will be marked.
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4. [9 marks| Evaluate the following integrals:

a) /1r 7;22(9 — secf tan 6)df

b)/zttiidt

73 , L7
a) f (6—— sec 6 tan e)o{e = <_%_-— 56(‘.6)/

= 0
T __<_9_2___'____ T

8 cosl%l 2 6050)“ 18

E g U= 6t+t
b) €C+‘ C/t B t

e+l Av = <a+(>clt
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2
5. [5 marks] Consider the definite integral / 1(3 = 5:1:)Cl.'E.
a) Express the integral as a limit of Riemann sums

b) Find the value of the integral by evaluating the limit of the Rieman sum in part a)

Some useful facts: Zz - EQ_L;'_I) Ziz _ n(n + 1)6(211 +1)
! i=1

ﬁ> AX: Z;\("'z:%) XL:—*\*FLAX:—ML%

h+20d
y, N e 3
/m L
N ,
b) /{/,m}\ 24 15 ¢
— n—>ed = N A
d. s '
- ///m 24 Z 45 L ]
T | = N n=
L=l b=l
' N+
_ im 7 S A L C] — 24 - Aim j_SZ alliis)
Nn->eoo T=) e
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6. [6 marks] Find the area of the region enclosed by the curves y = (z — 2)? and y = .
) I ntersection Fints:
\ ~T (X-2)%= X

\ / XZ4x+4 =%
- 5 X 4 4 =0

) {j; (7(’131 (x-1)(x~4) =0

[X=1] [x =]
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7. [6 marks] Find the volume of the solid generated by rotating the region bounded by ¥y = \‘"7.717_, 9y =10,

Z = 1 and £ = 8 about the y-axis.

\\\\\\\ Mothod C)/ b drical Shells

8 ;
.\/: § 2 TX ‘-fOQ dx :fZTTx V< dx = sz WPy
‘ I

|

A3 8 _ 3
. X LR - /3).__,63,71_ Z8--I>
= 2T /‘ S ('
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8. [10 marks] Consider the function f(:l)) = -(—52;1;—?1:)7—2-
a)[2 marks| Use f’ to find the intervals on which f is increasing or decreasing
b)[2 marks] Find the local maximum and minimum values of f
¢)[2 marks] Find the intervals on which f is concave upward or concave downward.
d)[2 marks] Find the vertical and horizontal asymptotes of f
e)[2 marks] Use the information from parts a)-d) to sketch the graph of f

s S A~ (o U,

3 = o )R

. If X< +hen {'(){)<O _~—:__—>{ decreasinﬂ‘
. '_[? |« x < & Hhen \t((x)>o =, T£ \‘V\Cl‘éfts’lhﬁ';
’If X =>6 1%6/”\ 1(2&)40 = { Jccreaézr\j
b) M x=06 +he oee,r(va#l/é c‘wan?iés 5‘:?4
<fmm + ——) so atl Xx=¢ Jhere s a

local  maximom:
i 2
_2(¢%-0)"4 2 (x—cp)’ 3 (X -1

J £709= x-0F | .

o (x4 6 (x-¢) o LtV 8 4<><—--'—§-}
T et (x-D7 (1)

—_—



d
a> ’ . Coneave downwal
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€n
.I\c x<( 4h
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9. [8 marks] A cylindrical can without a top is made to contain 87 cem3 of liquid. Find the dimensions that

will minimize the cost of the metal to make the can.

2 | 2| 8
\=Trr*h=8T = rh=8=>h=2%,

" A:Zﬂ"/’h—f—'ﬂ'rz

::?.77—1’,-%7'—77—7“2: /677—-/—7—(7"
Aery—_ teT zﬂ*r:ﬁ_(—_fif_)
— rz {,2

So r=2 js a critical nomber.

o HBon A= o) Then at r=z Hhere 15
If: ne i ) an absolvte

mirnimon .

Ip r=>2 Hhen A'cr)>o

DZMensionsr [F:Zi ord [h=2
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