Answers for Review Problems for Calculus 1

4
1. XxeR,y>——
y 3

3x2+2x-1=0
Bx-D(x+1)=0
3x-1=0 x+1=0

x=1 or x=-1
3
2. xeR,yeR

12t3 +12t%> ~12t =0
t(t?+t-1)=0
t=0or t?+t-1=0

~1++/5

2

t:

3. xeR,-125<y<1

(r2 +1)—2r2
(r? +1?
~2r?+1=0

4. xeR,-0409<y<1471

x2+x+1—(x+1)(2x+1)
2

(x2+x+1)
X% +X+1-2x%>-3x-1=0
—x2-2x=0
—X(x+2)=0
Xx=0o0or x=-2

5, x#0,y>-4750ry<-21.8

(x—4)(14x-16) _

1

5x5
X—4=0 or 14x-16=0
Xx=4 or x=§
7
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6. x=#0,x#1,yeR
1(x2 —X)_g(ZX—l)—O
3 =

2x-1=0
1
2

X =

7. xeR,-2<y<2

2sin(26)cos(260)2=0
sin20 =0 or cos20 =0
Fork e Z

20, =0+2kz or 26, =%+2k7z

20, = 7+ 2kz or 26, :37”+2k;z

t91=k7r
T

02 =E+k7l'
T

03 :Z"rkﬂ'

94 :3—”+kﬂ'
4

8. x>0,yeR

x =e 1 ~0.3679

9. xeR,y>-0.135
x(2e2x)+ezx =0

2 (2x+1)=0
2x+1=0

X =——
2

10. -3<x<3,yeR,



11. x#0,yeZ

ZX—%:O
X
2x3-2=0
x3-1=0

x3 =1

x=1

12. xeR,y<2

(x2 +4)—2x2 )
(x2+4)2 -0

x2+4-2x2=0
—x2+4=0

x° =4
X =22

13. xeR, -1.4143 <y <1.4143

cosx-sinx=0
COSX = sinX
tanx =1

x =2 t+kr
4
14. xeR, -1<y <3

1+2sinx=0

: 1
sinx =-—
2

T
Reference angle —

Q3ZX=7Z'+£+2|(7Z’=7—7[+2K7Z'
6 6

Q4:x=27-F 4 okr =2 4 okn
6 6
15. xeR, y<1

x(e’x)+e’x =0
e X (x+1)=0
X+1=0

x=-1
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16. x>0,yeR

)
X| = |=Inx
X -0

> =

X
1-Inx=0
Inx=1
X=e~2.71828

17. xeR,y>-1.08

e ¥@3x%2-1) =0

3x2-1=0
2 -1
3

18. 0<x<1,y<0.59

« 1-2x
2\/x—x2

x(1—2x)+2(x—x2):0

+Vx-x2=0

X —2x% +2x-2x%2 =0
-4x% +3x =0

-Xx(4x-3)=0

3
x=0 or x=—
extraneous 4

19. xeR, ——<y<1

[SSAISY

(2+sinx)(-sinx)—(cosx)(cosx)

(2+sinx)2
—2sinx —sin® x —cos? x =0
—sin® x —Zsinx—(l—sin2 )= 0
2sinx+1=0
. 1
sinx =—=
2

See #14 solution

8-8x’ =0

7 _

20. xeR,ygRI"X =0
x’ =1
Xx=1



21. xeR, -1<y <3, 26. xeR,y>-0.05

1-2cosx =0 e* +(x+1)e* =0
COSX:l ex(l+X+1)=
2
e*(x+2)=0
T
X = i?§'+'2k7T X +_2 _ 0
X=-2

22. xeR, -2<y<2
27. xeR,y>-0.462

2sinx=0
sinx =0 x2eX +2xe* =0
X, =0+ 2kz ex(x2+2x)=0
X, =7+ 2Kz x2 £ 2% =0
or
X(x+2)=0
x=r+kr

x=0 or x=-2

23. x#-1,yeR
28. xeR,y>-042

2
(1+x) _ZX(TX): (x2+2x)ex+ex(2x+2):0
2
[(1+X) } ex(x2+2x+2x+2)=0
2 2 _
1+2x+x“-2x—-2x“ =0 ex(x2+4x+2 -0
—x?+1=0
x=10r X=-— X2 +4x+2=0
extraneous . = _4+.16-8
- 2
24, x#-1,y<0.008
=242
3 2
(L+x)° (-1 -3(1-x)(L+x)" _ 29. x>0,y >-0.0061

[ x)3]2 1
,(1+3x+3x2 +x3)73(17x)(1+2x+x2) =0 &(ij—lnx{;x_Z}

(—1—3x—3x2—x?’)—3(1+2x+x2—x—2x2—x3)=0 =0

X
(7173x73x27x3)73(1+x7x27x3):0 1  Inx -0
_ s Vx 2%
-1-3x-3x" -x" -3-3x+3x"+3x" =0 —Inx=0
“4-6x+2x> =0 Inx =2
From graph ofy:2x3—6x—4: x=-1 orx=2 X = g2

extraneous

25. xeR,y>-0.135

xe* +e* =0

e*(x+1)=0
X+1=0
Xx=-1
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30. x>0 36. xeR
EI 1 60x° —30x =0
2x2| -=|-(2-Inx)| 3x2 )
X 30x(2x - ):o
=0
2
3 1 2
[ZXZJ x=0 orx:J_rE 217
—2x¥2 _6x¥? 1 3xY2Inx =0 37. x#0
1/2
x'“(-2-6+3Inx)=0 . 1 "
xY2 -0 or3inx =8 x2/3 -
2/3
x=0 or Inx=§:X=eB/3 x“'?-1=0
extraneous 3 X2/3 _1
31. x>0 x=12 -1
1 38. x#0
x(—j+|nx:0
X
5
1+Inx=0 2.3 9
Inx =-1 3
2
_1 _
x=¢€ PRI
32. x<1 no solution
3 39. x<5
N %z (-1)=0
2\ 2 . .
1 1 2 2
=1 _9 X~E(5—X) (-1)+(5-x) =0
3/2
4(1-x) —x
no solution N +v5-x=0
33. xeR ~x+2(5-x)=0
10-3x =0
x*-3(x -1 +(x-1°*-4x3 =0 - 10
3

X3 (x-1)° (7x+4)=0

Xx=0 or x=1 orx=$

40. x #kx

2-csc’x=0

34. xeR 1
2-——=0
24x2 +4x3 =0 ?n X
2 2sin“x-1=0
4x“(6+x)=0 )
Xx=0 or x=-6 Sin2x=E

35. xeR

15x* —15%x° =0

Ql:x:%+2k7z Q2:x:3T”+2k7r

2 2 _
o (X 1) ° 03:x=L 12k Q4:x="F1k
x=0 or x=+1 AT AT AT TR
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41. x#kx 46. x = +1

—2cscx(—cscxcotx) =0 (1_ xz)(2x)—(l— xz)(—2x)
.—2 ( .—1 j[cgsszo (1—x2)2 -
sinx  sinx )\ sinx
2c0sx _ 2x —2x3 +2x-2x3 =0
sin® x -4x3 +4x =0
cosx=0 —4x(x2 _1):0

x=0 or X =x1

T
X = i‘E + 2k
both extraneous

42. xeR

47. x #+1
-2sinx +2sinxcosx =0 )
2sinx(-1+cosx)=0 (1_X2) '4—4X'2(1_X2)(_2X)
2sinx =0 or cosx-1=0 2P -
x=kz or cosx=1 [(1_)( )}
x =2kz 4(1-2x% +x*)+16x2(1-x2) =0

X = kz describes all
4-8x% +4x* +16x% -16x* =0

43. xeR —12x* +8x%2+4=0
—2C0SX +2Cc0S2X =0 3x*-2x2-1=0
—2cosx +2(2cos?x-1) =0 (3x2+1)(x2—1):0
2
-2cosx+4cos“x-2=0 3x24+1=0 orx2-1=0
4cos® x —2c0sx—2=0 No solution X = +1(not in the domain)
2c0s® X —cosx —1=0 No Solution
(2cosx +1)(cosx-1)=0
48, x #1
1
cosXx=—-—— or cosx=1
2 (x-1*()-x(2)(x-1)
2 =0
X=+——"+2kzr or x=2krx 272
3 (-1 |
44. xR (x2—2x+1)—(2x2—2x)=0
ox x? —2x+1-2x?+2x=0
=0
1+ x2 —x2+41=0
2x=0 x=1 or x=-1
extraneous
x=0
45, xeR

(1+x%)(2) - 2x(2x)

=0
2
(1+x2)

2+2x%2-4x% =0

2-2x%=0

x% =1

X=%1
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49, xeR

—cosx(ec"sx)—sinx(eCosx )(—sin x)=0
geosXx ( COS X + sin® x) 0

—cosX +(1— cos? x) =0

—cos?x-cosx+1=0

cos®+cosx-1=0

~1++/5
2
-1-5
2

COSX =

~-1.618

COSX; =

no R solution for x;

—1+\/§
2

X = 0.9046 + 2k

COSX = ~ 0.6180

50. xeR

x2(x =17 (7x = 4)+x3-2(x - 1)(7x - 4) + x3(x-1)*-7=0

2

X2 (x=1)[(x-1)(7x - 4)+2x(7x - 4) + 7x(x 1) | =0

(
(x=)[(
x? (x=1)[ (7x2 ~11x + 4) + (14x? ~8x) + (7 ~7x) | =0
x2(x—1)[28x2—26x+4]=0

26+£/676-448 26++228

x=0o0rx=1o0r x= =
56 56

51. x<5

z(s_x)i(_3)_(10_3x).2@(5_x)-§(_1)
(25-x)

=0

1/2

(5-x) " °[-6(5-x)+(10-3x)]|=0
-30+6x+10-3x=0
3x-20=0
_20
extraneous
No solution
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