Find (f ")a). f(x) =x"+3sinx+ 2cosx. a=2

By inspection, f(0) =0+ 3sin0+2cos0=2,s0 f71(2) =0.

f'(z) = 3z* + 3cosz — 2sin .

S0
ff(o) =0+3cos)—-2smm0=0+3—-0=23.
Therefore 1 1
(2 = 5 = 2
(@ =75 =3
Use the Laws of Logarithms to expand the quantity.
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. Express the quantity as a single logarithm.
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. Differentiate the function.
y=1In|2 — x — 5x?
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., Use logarithmic differentiation to find the derivative
of the function.
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.'1 l'.'”
Ji 8 — 3




! J::@'t‘i}%—jzgﬁk
_;/C'f@_l_?_,n-i_)c{x

P!
—

—_—
-

1

_‘r’é_l + 2w + e“fﬁl]:

A+ 26-4) £ - g
;:_5‘ + o + E“J_

. 80 ¢ LA
2 v




Differentiate the function.

L L]

e"— e
e"+e™*
(e" +e )" —e ™) — (" —e™)(e" +e )
(8“ + E—u]i
(e +e ™) (e +e ) — (¥ —e ¥)(e* —e ¥)
(e® 4+ eu)2
(E“’ 1 E—u)ﬂ o (Eu o E—u)ﬂ
(e® + e u)?

(821.: 4 Dplip—U 4 E—Qu) o {’Eﬁu — Yplip—u 4 8—21.::] N . a2 oy
- (e® +eu)2 (o (e }2_82 '-(8 ) =e )
(e +24e ) — (e — 2 + 72

(Eu + e—u)?

Al

4
(8"’ + E—u‘)? .

Let y = z°*%, then Iny = cos x Inz. Differentiating w.r.t. z,
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Evaluate the integral.

|J|+_ 2

dv |

i

Jo e
Let u=e"+1.s50 du = —e “dx = —Eild:r. So

| —— e~ 141
f vertly, - f Vadu
0 € e

0+1

e—141
1
= —[ uZdu
2

_ 2 [u%] e+l
2



Let u =27+ 1, then du = 2% In2 dr, 1.e. 2%dzr = ﬁdu. So

[2*—'+1 ln [d“

ln|u| +C
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Find the derivative of the function.

y = tan"'(x?)

y=sin"'2x + 1)
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Evaluate the integral.
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Let u = 4x, then du = 4dr, so

f‘i—" dx _1/“'*‘3-“ du
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Let u = %, then du — 3#2dt, so
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Let u = sin !z, so du = ——=dxr, so

s
72
. Find the derivative,
cosh(In x)
_sinh(Inxz)

g'(z) = sinh(Inz) - L
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sinh™'(tan x)
1 , 1 , 1

f -sectxr = -sect r =

v = V14 tan®x Vsec? x | sec x|

=| secx|.

- | sec z|?

Evaluate the integral.
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Let u = e*, then du = e*dx. So

e’ du
f Tt = f T— 2
. du
- _/'u? —1
=—tanh ‘u+C
= —tanh (") + C.

« Find the limat.
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Evaluate the integral.
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Let u = /T so that du = ﬁ,;dl] i.e. dr = 2udu, then

fcwﬁdr=fmsu-2ﬂdu
=[2u[5in u)'du

=dusinu — ?fsin udu
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Let u = /T, so again dr = 2udu,
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Evaluate the integral using trigonometric

substitution.

I dx
x4 —x?

Let r = 2smf (-3 <@ < §), dr = 2cosfdl
2 cos fdf
———ir =
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T

X
J. ————dx
1 + x° (You may need: (sec x)'= sec x tan x)

( You may do a substitution = = tan @, but this is not the best way. ) Let u = 1 + 2, so du = 2xdr,
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Lot r = tanfl. (—% < 6 < %), then dr = sec? fds.
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« Write out the form of the partial fraction decomposition of
the function . Do not determine the numerical
ralues of the coefficients.
1%+ 1 4+

(2) w7 (b) — x
t*+ (x*=x)x*+2x°+ 1)

(a) t5+4% =3P+ 1) = £t +1)(t* —¢ +1). Note that t* —t 41 is irreducible as [ —1)* —4-1.1 < 0.
So
% +1 541 A B C D Et+ F

= =—+ =+ .
2 B —-t+1) t2+tﬂ t+1+t2—t+1

(b) We have £ —z = z(x—1) and £+ 22241 = (£?+1)?, where 2241 is irreducible (0 —4-1-1 < 0),
=0

(2 —z)(z? + 202+ 1) z(z—1)(z2+1)2
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Evaluate the integral.
i
X —4x— 10
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JOo x°=x—6

(1) (Long division)
: 2} —dr — 10 = (z + 1)(? — = — 6) + (3 — 4).
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Therefore %ﬂ‘%}g =t4+1+ ;E%-

(1) (Factorization) By inspection, 22 —r — 6 = (z — 3)(x + 2).
(1) (Partial fraction) Let
3r—4 dr—14 A B
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Then

Ir—4=Alz+2)+ B(x-13)
=(A+B)r+ (24 -3B).



A+B=3 (1)
94 — 3B — 4 (2)

(1) %2 —(2) mves 38 = 10, so B = 2 and hence 4 =3 — 2 = 1. Therefore
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Use the Comparison Theorem to determine whether
the integral is convergent or divergent,
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Note that fui =ydr and J-‘oc zlg'dI =1 are both finite. So by comparison, fnm f7de is convergent.
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So by comparison, f“x e ® 41 is divergent.
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Determine whether each integral is convergent or
divergent. Evaluate those that are convergent.
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Therefore the improper integral f; —gdw is divergent.

Find a power series representation for the function
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# Find the Taylor Series of f centered at x=0:
f(x) = sinh x
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*  Find the Taylor Series of f centered at x=a:

f(x) =cosx, a=m=
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Evaluate the indefinite integral as an infinite series
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* Use the first four non-zero terms of the Taylor series to find an approximate value of the
integral:
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Use series to evaluate the limit.
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Find an equation of the tangent to the curve at the point
corresponding to the given value of the parameter.

x=sin'd, y=cos'd; 0=m/6
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Find the area enclosed by the x-axis and the curve
x=1l+e.y=1t-1.
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. Find the exact length of the curve.

x=14+37 y=4420 0=<1<|
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. ldentify the curve by finding a Canesian equation for the curve.
r=2cos

2

r=2cosf =
-

r=2r
4y =2
(2 =2+ 1) +y2 =1
(r -1+ ¢ =12
The curve is a circle centered at (1,0} with radius 1.

. Find a polar equation for the curve represented by the
given Cartesian equation.

y=14+3x



y=1+3z
ranfl =1+ 3rcosd
risnf — Jcosll) = 1.

. Find the slope of the tangent line to the given polar
curve at the point specified by the value of #.

r=2-—sin, 6= m/3

({2 —sinf) s d)
(2 — sinf)cosh)
~ 2cosf —2sinflcosf

 —2sinf — cos?f + sin #

Suat.éJ:%_.
Slope = 2?5%_231'1%‘305.%‘1
_25|n%_msz%+ﬂn =
2.3-2.4.1
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1 (by rationalization)
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Find the exact length of the polar curve.

r=e¢* 0=@§=2nw
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Find the area of the region enclosed by one loop of

the curve.
r=4 cos 38

27
bece L[ e assg 49

£

@

:QS'

— Ll'f?rl(l-f C.aaéfﬁ)at(g

i-bgﬂl 38 e:;{’jg

. 4P@f§;:_é_=§lﬂ
L = .

= §T .

Find the area of the region enclosed by one loop of
the curve.

r* = sin 20
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