Math 114 Summer 2016 First Exam July 13,2016
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1. Find the following limits.
(a) (10 Points) Let f(x) = x> —3x% — 1, x > 2. Find the value of df~! /dx at the point x = —1 = f(3).

Solution:
df 2 {df] 2 df! 1 1
— =" —-6bx= |- =33)"—-6(3)=9= = |- =|=
dx dx |, _; dx |, % . 9
p.72, pr.15
3sec?t
b) (10 Points) Evaluate the integral | ————
(b) ( oints) Evaluate the integra /6+3tant

Solution: Let u = 6+ 3tan? and so du = 3sec’¢dr. Then

3sec?t

d
_dsecit dt:/l =Infu| +C =[In|6+3tans| +C|
6+ 3tant u

p.94, pr.10

d
(c) (10 Points) - (x*logyox) =

Solution: By the product rule of derivatives, we have

d d d
dx (x3 log,(x) :x3a (loggx) + (logox) @(XS)

= —— + (logox) (3x%)

p.94, pr.34
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3x+1
2. (a) (12 Points) Find the limit lim ( A

x—0t X

1
sinx

Solution:

p.72, pr.8

. ( 3x+1 1 >
llm _
x—0*t X sinx )c—>04r

(Bx+1)sinx—x
( xsinx )
B 3sinx+ (3x+1)cosx— 1
B x%O* ( sinx+xcosx )
] 3cosx+3cosx— (3x+1)sinx—0
7;H0+ < COSX +Ccosx — xsinx >

3cos(0 +3cos(0) — (3(0) 4+ 1)sin(0) — 0
cos(0) + cos(0) — (0) sin(0)

C343-(10-0 6
=i 2

You may
use
L"Hopital’s
rule
wherever
applicable.

d
(b) (8 Points) Find the derivative d—i of y =

1
In(sinhv) — 3 coth? v with respect to v.

Solution: We have

dy
dv

p.82, pr.35

d 1
v = v (ln(sinhv) ~3 coth? v>

4 In(sinhv) — B (coth?v)

dv 2dv

d d
—_— hv) thv) th
smhvdv( inhv) Z Zco v dv(co V)
coshv

: — cothv(—csch?v) = cothy + cothvesch? v
sinhv

cothv(1+csch?v)
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3
3. (a) (12 Points) Calculate sin™"' (sin ;) —|—sec_1(2).

the problem in steps as follows.

3
sin”! (sinf) =sin~' (1) :.

Moreover

and so

SN

p.72,pr8

Solution: Note that it would be wrong to give 37/2 as the answer, since sin~ ' is always in the interval [—7/2, 71/2]. Work

First find
them
separately
and then
add them
up.

(b) (13 Points) Evaluate the integral / sec4(49) de.

Solution: First notice that
/ sec*(46) do — / sec?(40) sec?(40) d6

a /(1+tan2(4e))sec2(4e) de

Let u = tan(40) and so du = 4sec?(40)d6. Hence
/sec4(49) de :/sec2(46)secz(49) de

- %/(l+tan2(49))4secz(49) d6

14-u2 du
1
= Z/(1 +u?) du

ols]
=—\|u+zu|+C

4 3

1 1
= Ztan(46) + Etan3(46) +C

p.83, pr.52
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4. (a) (13 Points) Evaluate the integral / x(lnx)zdx.

1
Solution: We shall integrate by parts. Let u = (Inx)? and so dv = dx. Then du = 2(Inx)~ dx and choose v = x. Therefore
/x(lnx)zdx — /udv — uv—/vdu
1
(Inx)? / (f2(Inx) ; dx
x(Inx)? =2 / Inx dx
= x(Inx)? =2 (xInx —x) +C
=|x(Inx)? = 2xInx+2x+C
p.95, pr.68
2x° =2 1
(b) (12 Points) Evaluate the integral / udx
2 —x

Solution: By long division of polynomials, we have

Clearing the fractions changes to

1=A(x—1)+Bx=1=x(A+B)

Thus,

2x+0
x? —x—I—O) 203 —2x% +0x+ 1
— 23+ 2x% +0x
0x? +0x+1
0x? 4 0x 40
Ox+1
Therefore,
203 —2x% +0x+ 1 1
=2x+ .
x2—x X2 —x
We decompose the integrand in the following way:
1 1 It B
¥—x x(x—1) x x-—1

/Zx —22 e /(2 _+>

—-A=-A=1A+B=0=>A=-1,B=1.

~ [axax- / dx+/

x* —In|x|+Injx—1|+C

p-112, pr.26




