Calculus 104-1

. Since f has local extrema at x = —2,1, so x = —2, 1 are critical points of f.
Then f'(=2) = f'(1)=0. 2 a=3,b=—6,a+b=—}

CLety(t)=t—t*=0=t=0or 1.

1
Area:/ (t —t%)eldt = 3 —e.
0

1
/sinzcoszdx = /sinx d(cosz) = isinzzz: +C.

b () ()

1
- / \/(et cost + et (—sint))> + (et sint + et cost)>dt
0

1
= / Vet (1 —2costsint 4+ 1 + 2costsint)dt

0
_ / V3eldt = v/3(e — 1),
0

1 1
V:Q/ 7rr2dy:2/ 7r(1+y2)dyz56—7r
0 0 15
. rsinx . sinx 4+ xcos2zx . cosz+cosx + x(—sinx) 1
lim ——— = lim - =1i = —.
z—01 —cos2x z—0 2sin 2x z—0 4 cos2x 2
F Y (F(z)) =«
= (FY(F(x)- F'(z) =
1
= (FY(F(z)) = .
EEED) = o
= (F')(0) = ——. (Since F(1) = 0)

1
Surface Area = / ora®y/1 + (322) dx
0
1

= 2ra®\/1 + 9xddx

0
(Let u = 1 + 92, du = 3623dx)
0

= i(m% 1)
o7 ’
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10.

11.
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Since sinz + 2cosx = \/5(% sinx + % cosz) = v/5sin(z 4 ) for some . Thus there exist
zo € R such that sin zg + 2 cos zo attains its maximum /5.

On the other hand, the simple observaiton will gives g is a nonnegative, strictly increasing
function on {z|x > 0} and g is always negative on {z|z < 0}.

Therefore, the absolute maximum value of g(sinz + 2 cosx) must occurs when the function
sinz + 2 cos x attain its maximumm. i.e. maxyep{g(sinz + 2cosz)} = g(v/5) = vBeV5.
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lim ( 8 +~~+TL>
n—oo \ n3y/4dn?2 +1 n3vV4n2 +4 n3v4n? + n?
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——dz

0 V4+a?

(Let = 2tan 0, dz = 2secddh)

tan" 3 8tan3 g
= / an 2 sec? 0do
0

2sect

—1
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tan
= / 8 tan® 0 sec 0d0
0

(Let u = secd, du = sectan6)
N

= 8/2(u2—1)du
1
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Consider @ > 0. Notice that H% always nonnegative on [0, 00].
Since

on [1,00]

Using p-series test, we know that if a — % <1, floo al dx will diverge. Thus from the
xT

1
2

comparision test, [~ 1_‘(5& dx also diverge. We can’s choose (A) and (B).

On the other hand, the relation fol ﬁa dr <1 always holds and the following relation

1
O<\/5 !

— 14z a’;a7%

A

1

holds on [1,00]. Using p-series test again, we know if a — % > 1, floo dx will converge.
xT

Thus from the comparison test, [;™ 1)@& dx also converge. Therefore, we choose (C) and (D).

(i) Vertical asymptote: x = 0.
(ii) Let y = ax + b is a slant asymptote.
(1) z — oo
_ f@) Vet a2
= lim — = lim —— =0
T—o00 T z—oo x(e® — 1)
\/ 2T 2
b = lim f(z) —azr = lim 674-1'70.%:1.
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(2) x — —oc:

(x) Vet + 22

o= A = ey T
b = lim f(z)—ax=0.
T—r—00

Then y = x and y = 1 are asymptotes.

. tanx — x . 2
(A) lim, 0 — = lim,_,o 22— =

(B)
3.1 3
0< |a°sin—| <=z
x
= hmO < hm |2 51n7| < lima2® =0
—0 z—0
By squeeze theorem,
1 1
lim |2 sin —| = 0 = lim 2®sin — = 0.
z—0 T z—0 T
Q) limg,_,o+ (1 +2)Y/* =e.
D

sin(z— 1) _ cos(z—1) _ 1

(©)

(D) T +z— 2o+l 3
(A) True. (Since z =7, f is not well-defined)
(B)

(©)

limg = limg, 1

B) f(—z) = =245 £ =225 — _ f(g). Then f(z) is not an odd function.

54Ty
y—2

Q

y—2f’3+5:>xy 7x—2x+5:>$—

= [N (x) = 2.

D) True. (Since 2z + 5, x — 7 is continuous on (—o0,7) U (7, 00))

B) True, since csc1 > 1, then by p-series test, f3 dx is convergent.

$(‘§c pcscl

)

A) [ adde = fi}o ddx + [;° 23dx = divergent.
)
)

- anxs
Lot f(z) = 222, f(—2) = =224 = —f(x).
= f(x) is odd function

= fﬂﬂ%f z)dz = 0.

D) [y /4 tan? pd = fo Ysec?x — ldz = tanx — 2|l =1 - z.
z® + zy — cos(zy) =0
= 3zi+y+ x@ + sin(zy)[y + xd—y] =0
dx dx
Let (2,y) = (1,0)
dy dy
= 3+—=0,=—==-3.
T VT G

/0 (1—2)f(z? — 22+ 1)da /0 (1-2)f((z — 1)2)dz

Let u = (z —1)2, du = 2(z — 1)dz



Cf(x) = ff sin(t?)dt,

f'(z) = sin((23)?)32?% — sin2? = 3% sin 2% — sinz2.
. (i) tangent point: (xz(1),y(1)) = (e, 1)

(i)

d 1
dy z’f B 1= =5 2

d = = ——.
de|,_y G =1 6‘/22%/; t=1 €

Then tangent: y — 1 = —2(z — e).

e
. Since f is differentiable on [1, 4], by Mean-Value Theorem, there exist 71 € (1,2) and 7o € (2,4)
such that

f@) = f1) = f(m)2-1)=f'(m)
fA) = f2) = f(m)4-2)=2f(np)

From assumption f’'(z) > 3 for all z € [1,4], then

f@2) = f() = f'(m)
f4) = £(2) = f'(n2)

(A\VARLYS

3
3
Therefore,

4=3+f(z)<f(2)<f(4)-6=4
= f(2) = 4.



