Answers for Review Problems for Calculus 1
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1. xOR, y=2-—
y 3

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

1
x=— or x=-1
3
2. xOR, yOR

1213 +12t% =12t =0
t(t? +t-1) =0
t=0 or t?> +t-1=0

-1++/5
2

t=

3. xUOR, -125<y <1

(r2+1)—2r2
r?-2r? +1=0
-r? =

r==1

4, x0OR,-0.409<y<1471

X2+ x +1 -(x +1)(2x +1)

(x2+x+1)2
x? +x+1-2x% -3x -1 =0
-x? -2x =0
-x(x-2) =0
x=0or x=2

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

(x-4)(14x -16)
5x%
x—-4=0 or 14x-16 =0

x=4 or x=§
7
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6. x#0,x#1, yOR

%(xz - x)_g (2x-1) =0

2x-1=0

N =

X =

7. xOR, 2<sy<2

2sin(26)cos(26)2=0
sin26 =0 or cos26 =0
ForkOZ

26, =0+2kmT or 26 :g+2k77
26, = m+2k Tor 2§ =37” +2k 17
6 =km

6, =" +kr
2

6,="+kn
4

04 =3—77+kﬂ
4

8. x>0, yOR

x(ljﬂnx =0
X

Inx = -1
x=e"'=0.3679

9. xOR,y>-0.135
X(262X)+62X =0

e?*(2x+1) =0

2x+1=0
1
X=-=
2
X _q
10. -3<x<3, yOR, Jg_ 42
x=0



1. x£0, yOZ

2x—%=0
2x3-2=0
x> -1=0
x3 =1
x=1

12. xOR, y<2

(x2+4)—2x2 ~
(x2 +4)2 -0

X% +4-2x2 =0

-x2 +4 =0

x? =4

X =22

13. xOR, -1.4143 <y <1.4143

cosx —sinx =0
cos X =sinx
tanx =1

X:]—T+k7T
4
14. xOR, 1<y <3
1+2sinx =0
. 1
sinx = ——
2
Reference angleg
QB:x:n+§+2kn:%T+2k7r

Q4:x= 2n—g+2k ﬂ:%7+2k T

15. xOR, y <1

x(e‘x)+e_x =0
e *(x+1)=0
x+1=0

x=-1
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16. x>0, yOR

)
x| —|=-Inx
X—:O

2

X
1-Inx =0

Inx =1
X=e=2.71828

17. xOR, y>-1.08

3x2-1=0
2=
3
X== l:iﬁ
3 3

18. 0<x<1,y<0.59

X 1-2x
2\/x—x2

x(1-2x) +2(x —x2) =0

+yx-x% =0

x-2x% +2x -2x% =0
-4x% +3x =0

-x(4x-3) =0

3
x=0 or x=—
extraneous 4

19. xOR, ——<y <1

[SS RN

(2 +sinx)(-sinx) —(cos x)(cos x)

(2+sinx)2
—2sinx —sin® x —cos® x =0
—sin® x —2sin x —(1 -sin® x) =0
2sinx+1=0

. 1
sinx = ——
2

See #14 solution



21. xOR, 1<y <3,

1-2cosx =0

1
COSX = —
2

X=i7—T+2kIT
3

22. xOR, 2<y <2

2sinx =0

sinx =0

X, =0+2km

Xy =mM+2k T
or

X=71T+K 7T

23. x#-1, yOR

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

(x|

1+2x +x% -2x -2x% =0

-x%2 +1=0

x=1or x=-
extraneous

24. x#-1,y<0.008

(1+x)° (1) -3(1-x)(1 +x)°

(1+x°]

—(1 +3x +3x° +x3) -3(1 —x)(1 +2x +x2) =0
(—1 -3x -3x2 —x3) —3(1 +2x +x° -x 2x° —xa) =0
(—1 -3x -3x2 —x3) —3(1 +x —x* —x3) =0

—1-3x -3x% —=x® -3 -3x +3x% +3x® =0

-4 -6x +2x° =0

From graph of y = 2x3 -6x -4

25. xOR,y>-0.135

xe* +e* =0
e*(x+1)=0
x+1=0
x=-1
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x=-1 orx =2

26. xOR,y>-0.05

27. xOR, y>-0.462

x%e* +2xe* =0

ex(x2+2x):O
x2+2x =0
x(x+2)=0

x=0 or x=-2
28. xOR,y>-042

(x2 +2x)e* +e* (2x +2) =0

e* (x2 +2x +2x +2) =0
e* (x2 +4x+2) =0
x? +4x+2=0
_-4+\16-8
2
=2+2

29. x>0, y>-0.0061

Hpmlir)

X

A _nx g
Ix o 2dx
2-Inx=0
Inx=2

X=€2



30. x>0 36. xOR

3y 1 60x° -30x =0
2x2| ——|-(2-Inx)| 3x2
( xj ( ) 30x(2x2—1)=o
=0
2
3
[2x2] x=0 orx:i% :ig
-2x"2 —6x"2 +3x"2Inx =0 37. x#0
1/2 _
x""%(-2-6+3Inx) =0 1y
x"2=0 or3Inx=8 23
213 _4_
x=0 or Inx:§:x:e8/3 X7 -1=0
extraneous 3 2/3 _
X =1
31. x>0 x =12 =1
1 38. x#0
x(—jﬂnx:O
X 5
1+Inx =0 2.5
Inx =1 3
- 2
xX=e 57
32. x<1 no solution
10 1 _3 39. x<5
——(——](1—x) 2 (1) =0
2\ 2 1 1
1 2 2
. xE(5-x) " () (5 %)’ =0
3/2
4(1-x) Ly
no solution m+V5_X =0
33. xOR -x+2(5-x) =0
10-3x =0
x* B(x-1)% +(x -1)° @x® =0 , =10
3
x3(x—1)2(7x+4) =0
_ _ _4 40. x £ kT
x=0 or x=1 orx—7
2-csc’x =0
34. xOR 1
2-———=0
24x% +4x° =0 sin? x
2 2sin?x-1=0
4x*(6+x)=0 1
L2
x=0 or x=-6 sin X_E
35. xOR Sinx:i\/g:i%
15x* -15x% =0

Q1:x:’ZT+2k7r Q2: x :34—ﬂ+2kn
15x2(x2—1):0
5

ey — I
x=0 or x =1 Q3.X—T+2k7'[ Q4_X_T+2kﬂ
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41. xzkm

-2csc x(-cscxcotx) =0

-2 ( -1 j[cosxj_o
sinx\ sinx )\ sinx

2cos x
. 3 :O
sin® x
cosx =0

X=i']—T+2k7T
2

42. xOR

-2sinx +2sinxcosx =0
2sinx(-1+cosx) =0
2sinx=0 or cosx-1=0
x=kmr or cosx=1

x =2k
X = kit describes all

43. xOR

-2cosx +2cos2x =0
-2cos x +2(2cos? x 1) =0
-2cos x +4cos? x -2 =0
4cos® x-2cosx -2 =0
2cos? x-cosx -1=0
(2cosx +1)(cosx -1) =0

1
cosx=—§ or cosx =1
21T
X:i?+2kﬂ or x =2k
44. xOR
2x
=0
1+ x2
2x=0
x=0
45. xOR

(1+x2)(2) -2x(2x)
(1+)

2+2x% -4x% =0

2-2x% =0
x2 =1
X =1
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46. x 1

(1—x2)(2x)—(1—x2)(—2x)
(1-)

2x—-2x3 +2x -2x% =0

-4x3 +4x =0

—4x(x2 —1) =0

=0

x=0 or x =1
both extraneous

47. x # +1

(1 —x2)2 @ -4x2(1-x2)(2x)

-]

4(1—2x2 +x4) +16x2(1-x2) =0

4-8x% +4x* +16x% —16x* =0

~12x* +8x% +4 =0

3x* -2x? -1=0

(3x2 +1)(x2 —1) =0

3x*+1=0 or x* -1=0

No solution x = +1(not in the domain)
No Solution

48. x #1

(=1 (1) - x(2)(x-1) _

(x-17]

(x2 -2x +1) —(2x2 —2x) =0

x? -2x +1-2x% +2x =0
-x%2 +1=0

x=1 or x=-1
extraneous



49. xOR

—cosx(ec"sx) -sin x(e‘mx)(—sin x) =0

ecosx(—cosx +sin? x) =0
—COS X +(1 -cos? x) =0

—cos? x —cosx +1=0

cos®+cosx -1=0
Cosx:_1i\/§

2
cosx; = ] ;ﬁ ~-1.618

no R solution for x;

-1+5
2

x =0.9046 + 2k

CosS X = =0.6180

50. xOR

X2 (x=1)% (7x -4) +x° 2(x -1)(7x -4)

x

2

x“(x-1

(x=1)
2 (x-1)[(x
(x=1)
x® (x~1)[28x° —26x+4] =0

x=0orx=1o0r x=

_26++/676-448 _

56

51. x<5

2(5-x)2 (~3) ~(10 ~3x) m@(s x)2 ()

(25=x)"
(5-x)""2[-6(5-x) +(10 -3x)] =0

-30+6x +10 -3x =0

3x-20=0
20
"3

extraneous

No solution
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+x3(x 1 @ =0
[(x =1)(7x —4) +2x(7x -4) +Tx(x
[(7x2 =11x +4) +(14x2 —8x) +(7x2 -7x) ] =0

=0



