MAT 2010 Winter’22

1. f(x) = 2% — 3z + 2, Use the definition of the derivation to differentiate f(z).

fx+h)— f(z) (x+h)?=3(x+h)+2— (2 — 3z +2)
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lim =lim————=lim ——~ =
h—0 h h—0 h h—0 h

tim -+ 20— 3) = [27 3

2 1 = =
(a zl—>mlx27tan(7rz) 12 —tan(w.1) 1-0 @
8+1 8+ li L
8x2 + 3 8x2 + 3 ) s
(b) lim \/;f:\/nm = | lim 2o | et
T—00 T4+ x z—o0 204 + X w_)OOZ—i—f 2+ lim =
T T—00 I
8+0 8
S o2 =vi=[2]
240 2 vi
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(b) g(z) = v/In(2z + 1) = [In(2z + 1)]2.
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4. (a) /[14—71}2_ 15IQ}dwz‘?arctan(x)—5arcsin(x)+C"
(b) /0 (1+2secftanf)dd = (6+2sech) ) = (§+2 sec(g))—(o—i-QSec(O)) = §+2(2)—0—2 =
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(x+1)* 2?42z +1

6.y = 1422 1422
(a) dy  (1+2*)@+2c+1) - @ +2+ )1 +2)  (1+2*)2r+2) - (= +22+1)(20)
dr (14 22)2 - (14 22)? -

2 4+ 2+ 223 + 222 — 2% — 422 — 22 2 — 232

(1+22)? (T+a%)? |

o (0412 12 —
(b) WhenI—O,y—ﬁ—T—l,

2-0

(140)2

The equation of the tangent Line:y — y3 = m(z — x1)

So,y—1:2(x—0)2>.

d
(¢) The graph of the curve has horizontal tangents when d—y =0
x
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2 — 222
m:0:>272x2:O:>2(17x2):O:>2(1—x)(1+:17):0:>

dr 1
o 2 ar . a4
7. 8 =27r? + 2nrh, i in/sec, o 1 in/sec,
d
Find —S, when r = 2 in, h = 3 in.
dt
ds dr dr dh 1 1
— =27(2r—) + 27h— + 27r— = 4nw(2)(=) + 2 —+27(2)(—1) =4 — 47 = 3m.
o m( rdt)—i— ﬂhdt—i— T 7 ( )(2)+ 77(3)2+ m(2)(=1) =47 + 37 — 47 = 3w
d
d—i = 3 in?/sec|.
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9. f(t) = 30023t

(a) Total change= f(2) — f(0) = 30e=0-23(2) — 30¢=0-23(0) = 30046 _ 30 = \ —11.06 milligrams

(b) The Average rate of change =

f(23 : (J)“(O) = _1;06 =|-5.53 milligrams/haur‘

(c) f(t) =30(—0.23)e 023 = —6.9¢0-23¢
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The instantaneous rate of change = f/(1) = —6.9¢%23(1) =| —5.48 milligrams/hour‘

10. f(z) = cosz —sin’z on [0, 7].

f'(x) = —sinz — 2sinx cosx

f'(x) =0 = —sinz — 2sinzcosx =0 = —sinxz(l +2cos) =0

— sine=0=—x=0,7.

or
1 2w
21+2005x:0:>cosx:—§ﬁx:?.
f(0) =cos0 —sin?0 =1
f(m) =cosm —sin? 1 = —1
2r, 2w s 2r. 1 V3, 1 3 5
o) = o) s (C) = =5 = (5 =5 1= 1
.. ) .
Absolute minimum = ~1 Absolute maximum :

11. g(z) = /_g; ft)dt.
5
@) a5) = [ (0t = 5r(2) = 50)@) = 27—
(b) At z = 1.

(¢) Concave up on (—3,—1).

(d) Inflection points at = —1.
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12. Sign chart for f'(x):

1
fl(z) = )] = x = 0,2 critical numbers

+ -+
NS TN

f(x)

f(x) is increasing on (0, 2).
f(z) is decreasing on (—oo,0) U (2, 00).

Sign chart for f”(x):

2(x —1)

Filw) = x2(x —2)

= z =0, 1, 2 critical numbers

4+
NN D

f(x)

f(z) is concave up on (1,2) U (2, 00)

f(z) is concave down on (—oc,0) U (0,1)

f(z) has an inflection point at © = 1, No local min, No local max. f(z) has a vertical asymptote at

x = 0,z = 2 and a Horizontal asymptote at y = 0.

Page 5



IP

x=0

0

y:

Page 6



