Name: Van Nguyen
Class: Math 125 (#6361)
Assignment: Problem Plus (Honor Problems)

Chapter 5: Problem #2:

Find the minimum value of the area of the region under the curve y = x + i

fromx =a to x =a+ 1.5, foralla>0.

o |=faa+1'5(x+i)dx = Ex2+ln|x|]a+a1'5
-1 352 5y 12 = 3442 3
= 2(a+2) +1n(a+2) Sa Ina 2a+8+ln(1+2a)

o Let f(a) =§a+§+ln(1+%)

0'a 1 a+322 3 4 5
e 23>0, so domain: (0, o)
-3
alzz) 3 3 6a2+9a—6 \/

(@) =34+ 2252 _ 3 _ =
ef (a) - 2 + 2a+3 - 2 a(2a+3) - 2a(2a+3) f'(a}

- +

i s i e e e A
v 1) v L)

9f’(a)=0 & 6a24+9a—-6=0 2 312 0 17

>3R2a*+3a-2)=03R2a-1(@+2)=0

2> a =%ora = —;, but we choose a =§ sincea >0
2> At a = S, the function has a local minimum.
Therefore, minimum value of the area of the region is:

|=3*3+3+ln<1+%>= S
2 2 8 2*5 8

15
I = ) +1n4 =~ 3.2612943611199




Name: Van Nguyen
Class: Math 125 (#6361)
Assignment: Problem Plus (Honor Problems)

Chapter 7: Problem #2:

Evaluate [—

dx . The straightforward approach would be to start with partial

x7—x
fractions, but that would be brutal. Try a substitution.

1

e | = fx7_xdx = fx(x6—1) dx

o letu=x3>uB=x
> du=3x%dx > —=x 21 du = dx

3 u?/3
1 1 1 1 1 A Bu+C
> 1= gfu1/3*(u2—1)*u2/3 du = gfu*(uz—l) du = ;f(; t uz-1 )du
A Bu+C
e We have m = ; w1

2> AW -1)+Bu+Cu=1

>A+Bu*+Cu—A=1

A+B=0 A=-1
- c=0 —-1B=1

-A=1 C=0
1t u —_1 3141 6 _ 1 Vx6-1
él—sf(u+u2_1)du— I x| +2Infx® = 1]+ C = ZIn|——|+C

1 x6—1
[==In|——

3 3 |+ C




Name: Van Nguyen
Class: Math 125 (#6361)
Assignment: Problem Plus (Honor Problems)

Chapter 7: Problem #13:

The circle with radius 1 shown in the figure touches the curve y = |2x| twice. Find
the area of the region that lies between the two curves.

e We have x*+ (y—»b)>=1, (b>0) and

y=12xI y = |2x]|

e Let’s consider the area on the right side
between x? + (y — b)? = 1 and

= |2x| = 2x since x > 0.

e Intersection: x?+ (2x —b)* =1
(by substitution)
> 5x2—4bx+b*—-1=0

e Wehave: A= B? —4AC
= (—4b)> —4 x5 (b?—1) = —4b% + 20
e If y=2x touches x%+ (y—b)? =1 at1point, A=0

“Y

> —4b?+20=0->b=—/50r b=+5

e Chooseb =+/5 sinceb >0 - x2+ (y—+5)?=1
2 4 2 4

e Intercept: x =7 y—ﬁél(\/—g,ﬁ)

e Total Area = 2 * (Area of red triangle + yellow area)

° TotalArea=2*(%(\/§—1)*@+H) <(\/—4l) +H)
. f“f( \/1—(y—\/§)2)dy

e lety—+/5=sin6 - dy =cosf *db
1
e H= fs;n/z( 1N_)(—( n9+\/—)—c059)(:059*d9
sin~1(- 1/\/—)1
_frc/z

sin(20) + —cos 6 — —Cos(29) — —)d@

_r_1 v5 . 1. _ 1 sin~1(-1/+/5)
= [ 8cos(29)+ 2smG 4sm(26’) 29] /2

= [-2+7 (sin)? +L5in6 — sin 6 cos —LlgsinT IS
8 4 2 2 2 /2



Name: Van Nguyen
Class: Math 125 (#6361)
Assignment: Problem Plus (Honor Problems)

1_ 1 -1/ 1_1,¥5_ =«
+-—sin (1/\/§)+8 PRt

1
20

Q|+

+

S
N |-

= 2 —%—%sin_l(—l/\/g)

2

2 2
e Total Area = 2(@+H) = 2[(*6_1) IR it LA PN (_L)]
4 4 2 4 2 V5

= sin‘l(\%) — 242~ 0.8928512822

1 T
Total Area = sin"!(—=)—=+4+ 2 ~ 0.8928512822
(72)-3




Name: Van Nguyen
Class: Math 125 (#6361)
Assignment: Problem Plus (Honor Problems)

Chapter 7: Problem #11:

If O<a<b, find lim,_,f fol[bx + a(1 —x)]tdx Y/t

o let] = fol[bx +a(l —x)]tdx = ﬁfol(b —a)[bx + a — ax]tdx
- leafol(b —a)[(b — Q)x + a]tdx

Si=|

[(b—a)x+a]t+1] 1 . (b_a+a)t+1_at+1 . bt+1—at+1
(b-a)(t+1) 10 (b-a)(t+1) (b-a)(t+1)

t+1_ .t 1/t
o limeof f [bx +a(l — 0)]dx }/* = lim,_, (b gt +1)

(=1%:an indeterminate power)

(b—a)(t+1)

bt+1_at+1
_ pt+i_gt+1y1/t _ eI
= hmt_m (m) = llmt_)o e t

- By L'H, we take derivative of the numerator and the denominator of the
power of e with respect to t. Derivative of the denominator is 1, so we just care about
the numerator.

—->We have:
( (b”l—a”l))’ . (b—a)(t+1)* [bt+1«n(b)—at*«In(a)](b—a)(t+1)—[bt+1-at*t|(b-a)
n (b-a)(t+1))) =~ bt+i—gt+l (b—a)2(t+1)2

[b**xIn(b)—at*1+In(@)](t+1)—[pt+1—at*1]  [pt*14In(b)—at*1xIn(a)] 1

[bt+1_at+1](t+1) [bt+1_at+1] t+1
bt+1_at+1
1n<(b—a)(t+1)> . li (bt lanb)—attln(a)] 1
From (*), we have lim,_, e t (byL’H) N T )
’ -

. [bt+1*ln(b)—at+1*ln(a)]} , -1 ) (bt 1sIn(b)—at*1+In(a)] _ 1
_ llmt_,o{ [+ 1—at+1] +11mt—>0t+1 _ ellmt—>o{ [bEH1_gl+] " ehmt_,Om

bxIn(b)—axIn (a) ln(bb)—ln (ah) EES g
= e b-a * e_l = e b-a * e_l = eb-a n(aa) * e_1

[Z_Z]l/(b—a) % e—l

L/ (=)

at

Therefore, |lim,_,{ fol[bx +a(l—x)]tdx 3}t =e 1« [




