1. Solve the equation 102° =z+3 by factoring.

3 1
(a)zzgori (byz=—=0r—— (c)z=§or—1 (d)z=—§org (e)z:lor—3
5 3 5 5 5 2 5 5 3 3
Answer: (©)
1022:z+3<:>1022—z—3:0<:>(52—3)(22+1):0.Soz:gorz:—%.

2. Solve the quadratic equation 2x% +12x+1=0 by completing the square.

(a)x=—3J_r\/¥ (b)x=—21\/§ (c)x=3J_r\/§ dx=-4+ % (e)x=-3+ %

Answer: @)
2x2 +12x+1=0 < X2 +6x + 32 :—%+32 & (x+3)? :%©X+3:i“/%. Sox=—3i‘/%.
3. Find all real solutions of the equation w(w—2) =3.
@w=2or4 (byw=-20r-1 (c)w=-1or3 (dw=0or2 (e) w==2

Answer: (c)
W(W—Z):3©W2 -2w-3=0cW-3)(Ww+1)=0=w=3orw=-1

2X X—4

4. Find all real solutions of the equation - =1
2X-5 X+7
+4/ +4/ +4/ + +4/
(a)X:ﬂ (b)x:5_—241 (C)les— 221 (d)X:l—\/E (e)ng_ 111
4 16 16 4 5
Answer: (e)
22X5 ——X_‘; =16 2x(x+7)- (x—4)2x - 5) < 2x% +14x — 2x? +13x - 20 = 2x* + 9x - 35 &
Xx-5 x+
AV +4/
2x2 —18x—15:0©x:w, song—%.

5. For the quadratic equation 2x2 + kx—4 = 0 find the value(s) of k that will ensure that
= —% and 3 are the solutions of the quadratic equation.

Answer:
2
2 +kx-4=0. Forx=-2:2(-2] “2k.4=0 = k= -2B[3]= k= -1 Forx=3 2 -F+3k-4=0
3 3 3 92 3

=

k= —%. Thus the value of k i —%.
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6. Using the discriminate, determine how many real solutions the equation 3x* = 5 - 6x will have, without solving

the equations.

Answer:
3x? =5-6x < 3x2 +6x—5=0,A:b2 —-4ac=36+60>0 = 2 real solutions.

7. Find all values for k that ensure that the equation 2kx? +18x +k =0 has exactly one solution.

Answer:
2kx? +18x + k =0,D =b? — 4ac =182 —8k? = 0. Thus there is exactly one solution when
182 —8k? =0 <=k =i£<:>k=iﬂ.
J8 2
8. Evaluate the expression (7 —3i)+ (4 + 9i) and write the results in the form a + bi.
(@) 3+ 14i (b) 6-2i (c) 12-8i (d) 14 + 16i (e) 11 +6i
Answer: (e)

(7-3i)+(4+9i)=(7+4)+(-3i +9i)=11+6i
9. Evaluate the expression (5—i)—(6+3i) and write the results in the form a + bi.
@ —2+4i (b) 1-6i © —1-4i (d) 12— 4i (©) 3+4i

Answer: (c)
(5-i)-(6+3i)=(5-6)+(-i—3i)=-1-4i

10. Evaluate the expression (4 - 7i)(1 + 3i) and write the results in the form a +bi .
(@) 5+13i (b) 3+ 2i (c) 25+ 5i (d) 6-2i (e) 13- 5i
Answer: (@)
(4—7i)1+3i)=4+12i —7i — 21i® = 4+ 5i + 21 = 25+5i

11. Evaluate the expression ZL and write the results in the form a + bi.
+i

1 2. 1 2. 4 2. 1 2. 2 1.
a) —+—i b) —+—i c) ———i dy ———i e) ——=i
(33 ()55 ()33 ()33 ()55
Answer: (e)

1 1 2-i_ 2-i _2-i_2 1.
2+i 2+i 2-i 4_j2 5 5
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and write the result in the form a + bi.

12. Evaluate the expression : >

2
@ -+ ) 2480 o 2 @Y @ Bi 2
2317 29" 29 13743 19 75 13 27
Answer: (b)
5 __ 55+2) 254100 _25+10i 25 10,

5-2i (5-2i)(5+2i)) 25-4i2 29 29 29

1828

13. Evaluate the expression 1 and write the results in the form a + bi.

@) -i (o) i © -1 ) 1 (€) 956

Answer: (d)
1828 _ (iz )914 (-1 21

T

14. Evaluate the expression ~— N and write the results in the form a + bi.

Answer:

J-7d-49 iWT-Ti 7t 7

Js 27 2 2

15. Find all solutions of the equation 2x* + 3 = 2x and express them in the standard form a + bi.

Answer:

2 2 * 1
2X°+3=2Xx=2x" -2x+3=0<=x= = ===
2(2) 2
16. Find all real solutions of the equation 2x* + x? - 4x - 2 = 0.

(a)x:—20r1i\/§ (b) x=- ,%,or\@ (c) x=—%ori\/§ (d) x=§,%or2 (e) x=J_rZor§

w|

Answer: (c)

2x3+x2—4x—2:o@x2(2x+1)—2(2x+1)=0@(2x+1)(x2—2):o@x:—%,iﬁ
17. Find all real solutions of the equation +/2x +1++/x+1=2.

(@ x=-lor2 (b) x=00ry/3  (c) -lor0 d) 3 () 0

Answer: (e)

V2X+14x+1 =2 V2x+1=2-IX+1 & 2X+1=4—4Jx+1+ X+l X +1=b4-x &

16(X +1) =16 —8xX + X <> X2 —24x =0 < x(x — 24) = 0. Now x = Ois asolution butx = 24 is not.
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18. Find all real solutions of the equation x* - 5x* + 4 = 0.

(@ x=xlor+2 (b)x=-1or2 (c)x=-2o0rl (dx=+1lor?2 (e)x==220r1

Answer: @)
x4 —5x2 +4=0<::>(x2 —4Xx2 —1):0. So x=+lor+2.

19. Find all real solutions of the equation x — 3Wx +2=0.
(@ x=1or2 (b) x=1or4 (c) x=2o0r3 (d) x=+1 (e) x==+2

Answer: (b)

x-3x+2=0e (WX -1fy/x ~2)=0 Vx =1or2 & x=1or4.

20. Solve the inequality x* < 2x + 8 in terms of intervals and illustrate the solution set
on the real number line.

Answer:

¥ <2X+8 & x2-2x-8<0 < (Xx-4)(x+2) <0.

Case(i): x—-4<0< x<4,andx+2>0< x>-2;50 —2< x< 4.

Case (ii):x—4>0 < x>4,andx+2<0 < x< -2, whichisimpossible. So, the
solutionis -2 <x <4 < xe(-2,4)

(= O >
J i

2 4

21. Solve the inequality 5x* + 2x > 4x* + 3. Express your solution in the form of
intervals and illustrate the solution set on the real number line.

Answer:

5x2+2x > 4x% + 3> x%+ 2x-32 0 < (x-1)(x +3) > 0.
Case (i): x—1>20<> x>1,andx+320 < x >-3;s0x > 1.
Case (ii): x-1<0eox<l,andx+3<0<x<-3;50 x<-3
Therefore x < -3o0rx > 1 < xe(-o,~3|UfL )

® ® >
-3 1
22. Solve the inequality §+ X <1 in terms of intervals and illustrate the solution set on the real number line.
- X
Answer:
2+X <1
3-X

N -

Case (i):if 3-x > 0 (thatis,x<3)then 2+x<3-x o 22X <1 & xs%;soxs
Case (ii): if 3-x <0 (thatis,x>3)then2+x 2 3-x< 2x > 1 @xs%;sox>3.

So the solution is x < % orx>3 < x e(—oo,ﬂu(&oo)

—0
L
2
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23. Solve the equation [3x +5=1.
4 5 5 4 4
a) X=——or-2 b) x=-=or1 C)Xx=-——or-1 dx=—orl g) X= +—
@ 3 (b) 3 © 3 (d) 3 (e 3

Answer: @
|3x+5/=1. So3x+5=1<:>3x=—4<:>x=—%,or3x+5=—1<:>3x=—6<:x=—2. Thusx=—%orx=—2.
24. Solve the equation [x — 6] = —1.

(@) x= =6 (b) x=-5 (c) x=5 (d) x=-6 (e) No solution

Answer: (e)
|x - 6| =—1. This has no solution for x since |x - 6| >0 for all x.

25. Solve the equation 4 + 2|x +5/=5

13 2 7 11 9
a) x=-—orll b) x= -7or -4 C) X= ——o0r—— d x=-"or—-— g) X = 15
(@ 5 (b) (c) 3 3 (d) >0 (e)
Answer: (d)
4+2|x+5|=5<:>|x+5|:1<:>x:—Eor—g.
2 2 2

26. Solve the equation [x +2|=[3x +1].

2 1 1 5 3 1 1 2 1 3
a) x=-=or= b) x=-=or= C)x=-—=or= dx=-=or= g) X= —=or—
@ 3 3 (®) 2 2 © 4 2 @ 3 3 © 4 4

Answer: (c)
[x+2|=[3x+1. Sox+2=3x+1 <:>x=%,orx+2=—(3x+1)<:> x+2=—3x—1<:>x=—% Therefore the solutions

3 1
arex= ——or—.
4 2

27. Solve the inequality [x +1]> 2.

Answer:
x+1>2.S0x+1>2 e x>10rx+1< -2 = x < -3, 50SS = {x|x < -3 orx > 1}

28. Solve the inequality [3x—4| <5.
Answer:

3x -4 <5<:—5<3x—4<5<:—1<3x<9<:—1<x<3. So SS= x—1<x<3
3 3
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29. For the points (1, 4) and (3, 8):
(a) Plot the points on a coordinate plane.
(b) Find the distance between them.
(c) Find the midpoint of the line segment that joins them.
Answer:

T
=T
=T

||||:|||||
o

I L I L X | | , , X

1 d &) 4 i 1 2 5 4

(b) P,=(1,4)and P,=(3,8) so

PLPy| =y (L-3)* +(4-8)* =20 =25

(c) The midpoint is K% 4 “ZL 8} = (2,6).
30. Determine which of the points (1, 2), (3,6) and (4.9) are on the graph of the equation y = %xz +§.
@ (1.2 (b) (1,2), (3,6) (c) 3.6) (d) (3,6), (4,9) (e) (1,2),(3,6), (49
Answer: (b)

Substitute to find that 2 = 162 )+§and 6= 1(32 )+§, but9 = 1(42 )+§ .
2 2 2 2 2 2

31. Find the x- and y-intercepts of the graph of y = x2 -16.

(@) x-intercepts £3, y-intercept 16 (b) x-intercept 4, y-intercepts +16
(c) x-intercept 4, y-intercepts +16 (d) x-intercepts +4 , y-intercept —16
(e) x-intercept — 4, y-intercept —16

Answer: (d)
y=0<:>x2 =16 x=t4x=0y=-16

32. Find the x-intercept and y-intercepts of the graph of (x + 2y)(x — 2y) = 1.

(a) x-intercept 1, y-intercept 1/ V2 (b) x-intercepts J_rl,y-interceptsirl\/f
(c) x-intercept —1, no y-intercept (d) x-intercept 1, no y-intercept
(e) x-intercepts +1 , no y-intercept

Answer: (e)
y=0< x>=lox=tLx=0c —4y2 =1, which has no real solution.
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33. Make a table of values and sketch the graph of the equation 4y = x*. Find x- and y-intercepts and test for symmetry.
Answer:

4y:x3<:>y:x3/4

Tv X y = )(3/4 (X, y)
6-- _—
il -2 -2 (-2,-2) I
1 -1 1 1 s
2 _= -1 -=
—_—t — 4 [ L 4] i '

N A T 5 0 ©,0) T T L
o 2 2 2.2) +f
_6.- —f
3 27 i
A ey
4 4

x-intercept: set y=0= x3/4 =0 x=0;
y-intercept: set x =0= y =0; symmetry:

wrt x-axis —y = x3/4 Sy=- x3/4 which is changed,
wrty-axis y = (- x)° /4 = — x3/4 which is changed,

wrtorgin —y = — x3/4 Sy= x3/4 which is not changed,
S0 symmetric wrt orgin.

34. Make a table of values and sketch the graph of the equation x + y2 =9. Find x- and y-intercepts and test for symmetry.

Answer:
y =44J9-X
TY X | y=+J9-x (x.y) \-Y
Z" 7 +4 (-7, +4) A
il R I NE] (32243 i}
X ! ! ! A
l l l l 0 +3 ‘ ‘ ' '
-8 -4 1 4 8 0.+3) 4 - 1 4
5 +2 (5,+2) ,
B 0 .0 _

x—intercept:sety:0:>\/9T:0:>x:9;

y —intercept:set x =0 = y2 =9= y=413;
symmetry : wrt x —axis X+ (- y)? =9 < x+y2 =9
which is not charged, wrt y —axis — X+ y2 =9

which is changed, wrt orgin — x + y2 =9 whichis changed,
symmetric wrt X — axis.
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35. Sketch a graph of the equation 9x2 + 9y2 =16.

Answer:
9x? +9y? =16

Lit LAt

i

i 1 i

SEAVNI I
-L.04 -L0t
-5t L5t

a0+ L0+

36. Sketch a graph of the equation (x +1)? + (y —1)% = 4.

5

i

0

:Hlljﬁ__:llﬁ /TY\
' J

1
L3

Answer:
(x+1) +(y-1)* =4

T3 TY

] 1

2 i

1 It
o T et : i
R 3Nl WLz 1 4

2 2}

3 al

37. Test the equation y = x2 —x3for symmetry.

(@) Symmetric about x-axis
(c) Symmetric about x- and y-axis
(e) No symmetry

(b) Symmetric about y-axis
(d) Symmetric about origin

Answer: (e)

38. Test the equation x2 y+ x4 y3 =1 for symmetry.

(a) Symmetric about x-axis
(c) Symmetric about x- and y-axis
(e) No symmetry

(b) Symmetric about y-axis
(d) Symmetric about origin

Answer: (b)

39. Test the equation y = x° +x° for symmetry.

(a) Symmetric about x-axis
(c) Symmetric about x- and y-axis
(e) No symmetry

(b) Symmetric about y-axis
(d) Symmetric about origin

Answer: (d)
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40. Complete the graph, given that it is symmetric about the y-axis.

Answer:
TY
4
1
l-
1 | | | \I | )i 1 | )i
| 1 I 1 I I 1 | I 1
A S | \/2 iy 4 K|
-4
-3 -3
41. Complete the graph, given that it is symmetric about the origin.
Answer:
¥ ¥
3 3
i i
l l
l | | | | | | )i l | | | | | | )i
| 1 I 1 I 1 I 1 | 1 I 1 I 1 I 1
-3o-l -l 1 4 -7 I\ -l 1 4
-2 -2
-3 -3

42. Find an equation of the circle with center (—3,~2)and radius 5.

(@) (x=3+(y+2°=25  (b) (x+3)*+(y-2)°=25 () (x+3)°+y*=25
(d) (x+3)°+(y+2)?=25 (&) X+ (y-2)°=25

Answer: (d)
Using the standard notation, (h, k) = (—-3,-2) and r = 5. So substituting into (x — h)? + (y — k)*= r? gives
(x +3)% + (y + 2)* = 25.

43.  Find an equation of the circle that passes through (-2, —4) and has center (-1, 2).

@ (x-1P+(y-2P =42 () (x+1P+(y+2)*=36 © (x+1P+y?=36
) (x+1P +(y—2)* =37 () x’+y%>=37
Answer: (d)

C=(-1,2)and P=(~2,-4) Thus r=|CP|= \/(—1+ 2)? +(2+4)? =+/37. Substituting into
the standard formula gives (x +1)% +(y - 2)* = 37.
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44. Find an equation of the circle that satisfies the given conditions: the endpoints of a diameter are
P(-2,5) and Q(4,5)

(@ (x=2)°+(y+1)° =9 (b) (x-1* +(y-5f° =9 (© (x+1f7 +y? =09
d) x?+y?=18 € (x-22+(y-1?%=18
Answer: (b)

P=(-2,5) and Q = (4, 5)are endpoints of a diameter, so the center of the circle is at the midpoint of

this diameter: C = (_ 22+ 4 %) =(L,5). Therfore the radiusis r =|CP|=/(L+2)* +(5-5)* =3.

The equation of the circle is(x—1)? +(y —5)? = 9.

45.  Show that the equation 16x2 +16y2 +8x+24y+4=0 represents a circle and find the center and radius of
the circle.

Answer:

16x2+16y2+8x+24y+4=0 = [x2+%xj+(y2+gyj:—— =

, 11 » 3 9 1 1 9 1) 37 3
XE+SX+— [+ Yooy +—|=—+—+— & [ X+=| +|y+=]| ==.
2" " 16 27716)” 4716 16 4 4) 8

Thisisacircle with center (—% —%j and radius@.

46. 25x° + 4y2 =100. Determine the lengths of the major and minor axes, and sketch the graph.

Answer:

2 2
25x2 +4y2 =100 =2+ ¥ 1
4 25

major axis has length 2a =10, minor axis has length 2b = 4.
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47.  Find the vertices and asymptotes of the hyperbola X2 — 6y2 —18=0, and sketch its graph.
Answer:
2 2 x° y2
X -6y°-18=0 = ——-—=1 =
18 3
a =32, b=4/3,s0the verticesare (i 3x/§,0)
and the asymptotes arey =+ % X.
TY TY
it 3t
it Z
4 1
L L L L x L L L L x
- -4 4 5 -8 4 4 5
24 24
a4 -a4
_4__ _4__
48.  Find the slope of the line through P(-3,5)and Q(7, 7).

49.

50.

51.

52.
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1 5 1 1 11
(@) 2 (b) 5 (c) n (d) 5 (e) >
Answer: (d)
slope = =5 1
7-(-3) 5

Find an equation of the line with slope —% that passes through (— 1, 2).

(@) 2x+y-1=0 (b) x+2y-3=0 (c) 2x+3y-4=0
(d) x+3y-2=0 (e) 4x+2y+4=0
Answer: (c)

m:—é,and(xl,yl):(—l,z) = y-yi=mx-x) = y—2:—%(x+1) & 2x+3y—-4=0

Find an equation of the line that passes through (- 3,~1)and (2, 4).

(@ x-2y+1=0 (b) x—y+2=0 (c) 3x-2y-1=0

(d) 3x-3y+1=0 (e) 4x+2y=0

Answer: (b)
y2-y1 _4-(-1)

m= = =1 -y, =m(X—Xx 1=1x+3 X— 2=0
X — %q 2_(_3) =Yy ( 1) = y+ ( + )<:> y+

Find an equation of the line with slope % and y-intercept 6.

@ x—y-12=0
(d) 3x+2y+4=0

(b) 3x-2y+1=0
(e)2x-3y+18=0

(c) 2x+3y—-12=0

Answer: (e)
ng,bzﬁ. Substituting into y:mx+bgivesy:§x+6 < 2x-3y+18=0

Find an equation of the line with x-intercept —2 and y-intercept 4.
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53.

54.

55.

(@) 3x-2y+1=0 (b) 2x-y+4=0 (c) x+y+2=0
(d) 2x+2y+3=0 (e) x—-6y+2=0

Answer: (b)
Because the x intercept is—2, (-2, 0) is a point on the line, and similarly for the y intercept, (0, 4) is a point on the

line. Thus m :g—_g =2 and substituting into y —y; =m(x - x;) gives y —0=2(x+2) < 2x-y+4=0.
+

Find an equation of the line parallel to the y axis that passes through (2, 3) :
@ x=3 (b) x=1 (c) y=3 (d) x=2 (e vy=1
Answer: (d)

The line passes through the point (2, 3) and has an undefined slope (since the line is parallel to the y-axis.) Hence, the
abscissa of the line is a constant 2 and the ordinate is arbitrary. Therefore, the equation of the line is x=2.

Find an equation of the line with y-intercept 3 and that is parallel to the line x+2y+5=0.

(@) x+2y-6=0 (b) 2x+2y-3=0 (c) 3x—-y-2=0
(d)3x+4y-1=0 (e) x+y-2=0

Answer: @

X+2y+5=0 & 2y=—(x+5) & y= —%(x +5) which is a line with slope m = —% . Since the unknown line is
parallel to this line, it also has slope m = —% . Substituting for mand b=3intoy =mx +b
gives y=—%x+3 & X+2y-6=0

Find an equation of the line that is perpendicular to the line 2x —3y =1 and that passes through (% —g] .

(@)6x+4y-1=0 (b)6x—-4y-1=0 (c) 3x+2y-9=0
(d) 8x+y-3=0 (e)60x+40y+9=0

Answer: (e)

2x-3y=1 < 3y=2x-1 <y :%x —% . Since our unknown line is perpendicular to this line it must

have slope m = —% and, in addition, it passes through the point [%—gj . Substituting into

. 3 3 1 3 3 3
-y =m(X—X{)givesy+—=——| X——| & y+—=—X+— < 60x+40y+9=0.
Y= y1 =m(x=x)gives y + 2( 4j Y=o X+y y
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56.(a) Sketch the line with slope -3 that passes through the point (5,-2).
(b) Find the equation of this line.

Answer:
v \y
124+ 12+
it i+
4+ 41
L L L L L L 1 )i L L 1 L 1 L )i
I I I I I I 1 1 I i 1 i 1 i i 1
-1 1 2 3 4 5 g -1 1 2 3 4\\5
(@)

(b) Substituting (xq,y;) = (5-2)and m = -3
into y—y; =m(x—x;)gives y + 2 = —3(x — 5)
& y+2=-3x+15 & 3x+y-13=0
57.  Find the slope and y-intercept of the line 3x —4y =5 and draw its graph.

Answer:

3x-4y=5 < y:ix—E = m=§and b=—E
4 4 4 4

58.  Find the slope and y intercept of the line 3y + 9 =0 and draw its graph.

Answer:

TY T¥

it it

it it

1+ 1+
L 1 L 1 L 1 L )i 1 Il 1 1 Il Il Il :'i
I 1 T 1 T 1 T 1 I T 1 1 T T T 1
-3 -2 -1 1 1 Z K] 4 -3 -z -1 1 1 Z K] 4

_2__ _2__

-3+ &

41 44

3y+9=0 < y=-3 => m=0andb=-3
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59.

60.

61.

62.

63.

If f(x)=x3+2x-1, find f(0), f(3), f(-3), f(-x) and f(1/a)

Answer:

f(x)=x3+2x-1, f(0)=0%+2.0-1=-1, f(3)=3%+2.3-1=27+6-1=32,
f(-3)=(-3°+2(-3)-1=-27-6-1=-34, f(-x)=(-x)* +2(- x)-1=-x>—2x -1,
f(1/a)=(1/a)® +2(1/a)-1=1/a% +2/a—1

Find f(1), f(-1), f(%) f(%xj, f(3x), f(x2) and [f(x)]* given that f(x)=4x+1
Answer:

_ 414125 f(c1)=a-(-1)+1=-3 f[1)oa o1l ¢(L1y)oally)ino
f(x)=4x+1, f(1)=4-1+1=5, f(-1)=4-(-1)+1=-3, f(:J 4 3+1 3 f(ij 4(3xj+1

%x+1, f(3x)=4(3x)+1=12x+1, f(x?) =4x? +1, [f (X)P = (4x+1)? =16x° +8x +1

For the function f(x)=2x%—x+1find f(a), f(a)+ f(h), f(a+h),and M , where a and h are

real numbersand h#0.

Answer:

f(x)=2x?—x+1, f(a)=2a®-a+1, f(a)+ f(h)=2a® —a+1+2h?> —h+1=2a2-a+2h? —h+2,
f(a+h)=2(a+h)f —(a+h)+1=2a%+4ah+2h?—a—-h+1,

fla+h)-f(a)_ 2a2+4ah+2h2—a—h+l—(2a2—a+1)
h h

=4a+2h-1

For the function f(x)= XTJrlfind f(2+h), f(x+h)and M where h #0.

Answer:
Fx)= 2L f (an) 2t 30D gy XDl
X 2+h  2+h X+h
X+h+1 x+1
f(x+h)-f(x)  “xah  x _ x(x+h+1)—(x+h)x+1) xZ+xh+x—x>—-xh-x—h 1
h - h - x(x+h)h - x(x +h)h ~ x(x+h)

Find the domain and range of the function f(x)= 2x% +1,-1<x<2.

(a) Domain [-2,2], Range [19] (b) Domain [-1,1], Range [2,9],
(c) Domain [-1,2] Range [4,9] (d) Domain [-1,2], Range [2,]
(e) Domain [-1,2] Range [1,9]

Answer: (e
f(x)=2x?+1,-1<x<2 < 0<x?<4 < 1<2x?+1<9. Then the domainis [-1,2] and the
range is [L9] .
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64.  Find the domain and range of the function g(x)=+/6—4x.

(a) Domain [-4,4] Range [2,») (b) Domain (- ,3] Range [3,)

(c) Domain (—oo,%} Range [0, ) (d) Domain (- ,3] Range [0,)

(e) Domain [4,6] Range [0,0)

Answer: (©)

g(x)=+/6-4x. Since6-4x>0 < 4x<6 < xsg, the domain is (—oo,g} and the range is [0,0) .

4

65.  Find the domain of the function f(x)= T
X —_

Answer:
4 - 7 7
f(X)=—. Since3x-7#0 < 3x#27 < x=#—,wehaveD = x|x¢— .
3x-7 3 3

66.  The graph of a function f is given.
(a) State the values of f(-1), f(0), f(1), and f(3).
(b) State the domain and range of f.
(c) State the intervals on which f is increasing and on which f is decreasing.

T%

ad

e — 4
L L L L L 1 :.:I
T I I I I I 1 1
i) -2 -1 1 2 £] 4

-a4

5L

Answer:

@ f(-1) =2, f(0) = -2, f(1) = -6, f(3) = -4

(b) Domain = [-4,4] Range = [-6,2]

(c) fisincreasing on [-4,—3] and [1,2] and decreasing on [-11].

67.  State whether the curve is the graph of a function of x. If it is, state the domain and range of the function.

(@ Function, domain [—1,5), range (-2.5,2.5)
(b) Function, domain (-2.5,2.5), range [-15),
(c) Function, domain (-15), range [-2.5,2.5]
(d) Function, domain [-2.5,2.5]range [-15]
(e) Not a function

Answer: )
The curve is not the graph of a function because it fails the vertical line test.
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68.  State whether the curve is the graph of a function of x. If it is, state the domain and range of the function.

T¥

a1

2_-

l__

I A
5 -0 -5 1 1,0 1.5

_2_-

_3_-

-4l
(a) Function, domain [-2,2), range (-4,4)
(b) Function, domain (-2,2), range [-4,4]
(c) Function, domain (-2,2), range (- 4,4)
(d) Function, domain (-4,4), range (-2,2)
(e) Not a function

Answer: (©

69.  Sketch the graph of f(x) = 2.

TY T¥

3t 3

24 2

i 14
L L L L L L L H 1 L L L L L L }i
I T T T T T 1 1 I 1 1 1 1 1 1 1
3 2 -1 | 1 2z 3 4 R N T T T T

s a1

_3_- _3_-

-4+ Answer: -4+

70.  Sketch the graph of f(x) = 4x-1.

T T

at at

24 24
L | L L | | | :’i }i
I T 1 1 T T T 1 1

1.5 <10 -5 5 L0 LS
-at
5 Answer:

71.  Sketch the graph of f(x) = x? +1.

TY

AL

it

g4

at
| L L | L | | }i
I T T 1 T 1 1 1
-3 -2 -1 1 Z 3 4

Answer:
72.  Sketch the graph of f(x) = x* + 4x+ 3.
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2447 24t ¥

20+ 204

16+ 16+

12+ 124+

LR S RS

44+ 44
1 | ] ] | | | :'i L | ] | | I_f/ | H
I 1 1 1 1 1 1 1 I 1 1 g, — ™ —— | 1 1
-5 -4 -3 -2 -1 1 1 Z -5 4 -3 -2 -1 1 1 2

Answer:

73.  Sketch the graph of g(x) =2 - xS.

17
154
w4
5_-
: : : : — : —
-2 -1 1 1 2 3 2 3
-4 -104
-154 -154
-20-+ Answer: -20-+
74,  Sketch the graph of g(x) =v4—x.
TY T¥
i+ 34
2__
1+ 14
1 L 1 Ix L L 1 :.:
-1z -5 -4 a -12 -3 -4 1
e Answer: -2+
1
75.  Sketch the graph of F(x)=——.
X+2
T¥
3l
=1
l__
B — —_—— —
5 -4 -3 -z -1 1 1 oz -5 2 -1 1 1 2
=1 el
_3_- _3_-
-4+ Answer: -4+
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76.

Sketch the graph of. H(x)=2x+1]

77.  Sketch the graph of the piecewise-defined function f(x) = {

Answer:

¥

78.

79.

80.

Answer:

-1lif x<1
Xx+1if x>1

Suppose that the graph of f is given. Describe how the graph of y = f(x —4) can be obtained from the graph of f.

(a) By shifting the graph of f 4 units to the left.
(b) By shifting the graph of f 4 units down.

(c) By shifting the graph of f 4 units up.

(d) By shifting the graph of f 4 units to the right.
(e) By reflecting the graph of f in the x-axis

Answer:

(d)

Suppose that the graph of f is given. Describe how the graph of y = f (x)+ 2 can be obtained from the graph of f.
(a) By shifting the graph of f 2 units up.

(b) By shifting the graph of f 2 units down.

(c) By shifting the graph of f 2 units to the left.
(d) By shifting the graph of f 2 units to the right.
(e) By reflecting the graph of f in the y-axis.

Answer:

(@)

Suppose that the graph of f is given. Describe how the graph of y =—f (x) can be obtained from the graph of f.

(a) By reflecting the graph of f in the x-axis.

(b) By reflecting the graph of f in the y-axis.

(c) By reflecting the graph of f in the x and y-axis.
(d) By shifting the graph of f 1 unit down.

(e) By shifting the graph of f 1 unit to the left.

Answer:

(a)
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81.  Sketch the graph of the function f(x)=(x+3)? not by plotting points, but by starting with the graphs of
standard functions and applying transformations.

TY

a4

b4

44

24
L ] ] ] ] | ] xl ] :ﬁ
I I I I I 1 I 1 I 1
-5 4 -3 -2 -l 1 a 1 2

Answer:
f(x)=(x+3)% Shift y=x? 3unitsto the left.

82.  Sketch the graph of the function f (x) =1-x2, not by plotting points, but by starting with the graphs of standard
functions and applying transformations.

b | P N
-3 -2 -1 | L oz 3 1 1INz 3 4
—at -at
6] i
-at a4
-4 -4
e Answer: Lo

f(x)=1-x2. Reflect y = x? in the x - axis
and then shift 1 unit upwards.

83.  Sketch the graph of the function f(x)=-2x2, not by plotting points, but by starting with the graphs of
standard functions and applying transformations.

¥ ¥
124 12+
5+ i+
44 4+
1 1 1 1 L 1 L :'i 1 Il Il
I 1 1 1 T 1 T 1 I T T T
-1.5 -1.0 -5 1 L5 1.0 1.5 -1.5 -1.0 -.§
-4 -5t
-lz24 -2+
Answer:

f(x)=-2x3. Reflect y = x* in the x - axis
and stretch vertically by a factor of 2.
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84.
standard functions and applying transformations.
T¥
+i
+i
+1
_—
2 4 & 85 0 lz 14
L-z
85.
functions and applying transformations.
TY
24
B —
-2.5 -24.0 -Ls -L0 -5 [ L5
-44
_E__
-a4
_lu__
86.

functions and applying transformations.

TY
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Answer: —

Sketch the graph of the function y =3—+/x—1, not by plotting points, but by starting with the graphs of

-2

y =3—+/x—1. Shift f(x) =+/x Lunit to the right,
reflect in the x - axis, and then shift 3 units upwards.

Answer:

Sketch the graph of the function y=2-— 3(x + 1)2, not by plotting points, but by starting with the graphs of standard

L L L L L L :'i

A

T T 1 T
-2.0 -40 -1.3 -1.0 -5

-10-

y=2-3(x+1)% shift f(x)=x%, 1unit
to the left, stretch vertically by a factor of 3, reflect
in the x-axis, and then shift 2 units upwards.

Answer:

Sketch the graph of the function y = |x +Jj, not by plotting points, but by starting with the graphs of standard

y =|x+1. shift f(x)=[x| 1 unitto the left.

Last Revision: November 12, 2001



87.  Sketch the graph of the function y =3- |x| not by plotting points, but by starting with the graphs of standard
functions and applying transformations.

TY TY
3__
2__ -
l__ -
1 L L L L L L :.:I L L L ﬁ
I 1 I I 1 I I 1 I 1 1
-3 -z -l 12z 3 4 1z 5\4
i Answer: i

y =3-|x. Reflect f(x)=|x| in thex-axisand then shift
3 units upwards.

88.  Sketch the graph of the parabola y = x? +2 and state the coordinates of its vertex and its intercepts.

T%

164

124

sl

44
L | ] ] | ] ] }:l
I 1 I I 1 I I 1
=0 -z -1 1 2 3 4

Answer:
The vertex is at (0,2), there is no x-intercept, and

the y-intercept is 2.

89. (a) Express the quadratic function f(x)=2x+ x? in standard form.
(b) Sketch the graph of f(x).
(c) Find the maximum or minimum value of f(x).

Answer:
(a) f(x):2x+x2:(x2+2x+1)—1:(x+1)2—1.
T7 TY
5_-
3_-
l__
R S — ——r ——t —
3 -2 -1 11 2 3 -3 2 3
_2_-

1 (b) 1

(c) The minimum value is f(~1)=-1.
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90.

€)) Express the quadratic function f (x) =5-8x—2x2 in standard form.
(b) Sketch the graph of f(x).
(c) Find the maximum or minimum value of f(x).
Answer:
() F(x)=5-8x-2x? =2(x2 + 4x+4)+13=
—2(x+2)? +13,

L L L L L L ﬁ 1 L ﬁ

91.

92.

93.

94.

95.

IS S A R o )4 4 & 4 L\

(c) The maximum valueis f(-2)=13.

Find the maximum or minimum value of the function f(x)= 2x2 +8x+11.

Answer:

f(x)=2x?>+8x+11 = a=2 andb =8, so the minimum value is f(—%)z f(-2)=3.

Find the maximum or minimum value of the function f(x)=3-4x —4x2,

Answer:

f(x)=3-4x—-4x?> = a=-4 andb = -4, so the maximum value is f(—_—ﬂ']: f(——j:4.

Find the domain and range of the function f(x)=x? —4x 2.

Answer:
f(x)=x2—4x—2= (x2 —4x+ 4)— 4-2=(x—2)* —6. Then the domain of the function is R and since the
minimum value of the function is f(2)=—6, the range of the function is the interval [ 6,0).

Use f(x)=2x—4 and g(x)=3-x? to evaluate the expression g(f(1)).
(@ -3 (b) -2 (c) -1 (d) o (e) 1

Answer: (c)
fM)=21-4=-2. g(f())=9g(-2)=3-(-2)* =3-4=-1

Use f(x)=2x—4 and g(x)=3-x? to evaluate the expression g(g(3)).
(@) 11 (b) 3 © -12 (d) -33 (€) —40

Answer: (d)
9(3)=3-3% =-6. g(g(3)) = 9(-6) =3—(-6)? =3-36 =33
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96. Use f(x)=2x—-4 and g(x)=3-x? to evaluate the expression (go f)(-2).
(@) —141 (b) —61 © 0 d 1 (e) 1729

Answer: (b)
f(-2)=-8. (go f)(-2)=g(-8)=3-(-8)* =61

97. Use f(x)=2x—4 and g(x)=3-x? to evaluate the expression (g g)(2).

@) 2 (b) 4 ©) 9 (d) 11(e) 114

Answer: @)
9(2)=3-2%=-1. (g°9)(2) =g(-1) =3-(-1)? =2

98. Use f(x)=2x—4 and g(x)=3—-x? to evaluate the expression (go f)(x).

@) —x2-x+13 (b) —4x? +16x-13 (c) 2x% —3x+5 (d) —5x% +8x-7 (e) 3x% + 2% +2

Answer: (b)
f(x)=2x—4. (go f)(x)=g(2x —4) =3—(2x—4)? = 3— (4x% —16x +16) = —4x° +16x —13

99. Use f(x)=2x—4 and g(x)=3-x2" to evaluate the expression (g o g)(X).
@) x4 —12x%2 -2 (b) x8 —ax* +16x2 (c) 2x* - x4 x (d) x4 —x% +1 (e) —x*+6x%-6

Answer: (e)
g(x) =3-x°. (g°09)(x)= g(3—x2) :3—(3—x2)2 :3—(9—6x2 +x4) =—x*+6x%-6

100. Determine whether or not the function f(x) = x? — 4% + 5 is one-to-one.

Answer:
f(x) = x? —4x+5= (x2 —4x + 4)— 4+5=(x-2)? +1. Thus, f(0) = 5 = f(4), s0 f is not one-to-one. [Or use the
Horizontal Line Test.]

101. Determine whether or not the function g(x)= |x +]J is one to one.

Answer:
g(x)=|x+1]. Since every number and its negative have the same absolute value, e.g.,|-2| =2 =2/, gisnota

one-to-one function.

102. Find the inverse function of f(x)=+/3x -1 and then verify that tLandf satisfy the equations:
f-1 (f(x)) = x for every xin Aand f(f ‘1(x)) = x for every x in B.

Answer:

f(X)=4/3x—1.y =/3x-1 < 3x-1=y2 & x =%(y2 +1). So the inverse functionis f ~*(x) =%(x2+ 1).
f(f ’1(x))= f(%( 2 +1)j= 3%(x2 +1)-1= Vx®+1-1=x. f‘l(f(x))=f‘1(\/3x—1)=%[(«/3x—1)2 +1]=

11
X—=+==X
3 3
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103. For the function f(x) = 6 —x:

(a) sketch the graph of f
(b) use the graph of f to sketch the graph of f -1
() find 2.
T7 TY
10+ 1w+
R GRS
654
4+ 44
21 21
| . . . . . . it | | | | | | . it
I AR AR IE R RPN

Answer: (a),(b)
(€ f(X)=6-X.y=6-x<x=6-y x=6-Y.

So f1(x)=6-x.

104. For the function f(x)=9-x%,0<x<3:
(a)sketch the graph of f
(b) use the graph of f to sketch the graph of f -1

(c) find an equation for f -1

Answer: (a),(b)
© f(x)=9-x%,0<x<3. y=9-x* <
X*=9-y < x=,/9—y . So the inverse

function is f 2(x)=+/9—-x, 0<x<9

105. Sketch the graph of the function y = (2x —3)(x —5)(x +1) by first plotting all x-intercepts, the y-intercept, and
sufficiently many other points to detect the shape of the curve, and then filling in the rest of the graph.

TY T¥

304 304

204 204

R S /f
L L L L L L L ﬁ L :':l
I 1 1 1 T T 1 1 I 1
11 L oz 3 4 5§ 1] g

204 -20-

-a0d -0

-0+ Answer: -40-+

y =(2x-3)(x-5)(x +1)
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106. Sketch the graph of the function y = %(x +1)?(x—3)? by first plotting all x-intercepts, the y-intercept, and

sufficiently many other points to detect the shape of the curve, and then filling in the rest of the graph.

¥ ¥
354 35
251 25
15+ 15
5 5
1 | ] | | | | :'i
I T 1 T T T T 1
-z -1 1 Z 3 4 5 -z -l 1 ) 3 4 5
Answer:

y = (DR (-3

107. Sketch the graph of the function y = x2 —4x% —7x+10 by first plotting all x-intercepts, the y-intercept, and
sufficiently many other points to detect the shape of the curve, and then filling in the rest of the graph.

Answer:
y:x3—4x2—7x+10
TY TY
g 304
204 204
4
e _— d
-3 -z -1 1 2z 3 4 &5 & &
_2|:|__
3,2
108. For ZX—);B find the quotient and remainder.
X= )2
(@) Q(x) =2x? —2x+LandR(x) = -1 (b) Q(x)=3x%+x+4,andR(x) =0
(c) Q(x) = 2x2 + x+6,and R(x)=2 (d) Q(x) =2x2 +2x+3,and R(x) =—%

(e) Q(x) = 2x% +3x—4,and R(x)=-1

Answer: (d)

2 3 3 2
2

2 2 3 _1
2

Therefore, Q(x) = 2x2 +2x + 3,and R(x) = —%.
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100.

110.

111.

112.

113.

Find the value P (— 3) of the polynomial P(x) = x4 +4x3 +7x% +10x +15 using the Remainder Theorem.
(@) 6 (b) 13(c) 15 (d) 21 (e) 33
Answer: (d)

P(x) = x* +4x3 + 7x? +10x +15; P(-3)
1 4 7 10 15
-3 -3 -12 6
1 1 4 -2 21

-3

Therefore, P (—3)= 21.
Use the Factor Theorem to show that x + 4 is a factor of the polynomial P(x) = x° +4x4 —7x3 - 23x% + 23x +12.

Answer:
X + 4 is a factor of P(x) = x° +4x* —7x3 —23x2 + 23x +12 ifand only if P(-4) = 0

4|11 4 -7 -23 23 12
-7 0 28 -20 -12

1 0 - 5 3 0

Since P(~4)=0, x +4 is a factor of the polynomial.
Find a polynomial of degree 3 with constant coefficient 12 that has zeros —%, 2,and 3.

Answer:

Since the zeroes are —%, 2, and 3, a factorization is
_ L)y oYy _a) L 2 13 12 2
P(X) =€l x+3 (x—2)(x 3)—EC(2x+1)x 5x+6)=2Cl2x” ~10x" +12x+ x* ~5x+6

:lc(2x3 ~9x? +7x +6)
2
Since the constant coefficient is 12, C = 4, and so the polynomial is P(x) = 4x3 —18x° +14x +12.

Does there exist a polynomial of degree 4 with integer coefficients that has zeros i, 2i, 3i, and 4i? If so, find it. If
not , explain why not.

Answer:
No, there is no polynomial of degree 4 with integer coefficients that has zeros i, 2i, 3i, 4i, since the imaginary roots of

polynomial equations with real coefficients come in complex conjugate pairs.
If we divide the polynomial P(x) = x* + kx2 —Kkx +2 by x + 2, the remainder is 72. What must the value of k be?

Answer:
Since division of P(x) = X%+ kx? —kx +2 by x + 2 leavesa remainder of 72, it follows that P(-2) =72. Now,

P(=2) = (-2)* +k(=2)? —=K(-2) +2 =16+ 4k + 2k + 2 =18+ 6k = 72 <> 6k =54 <> k = 0.
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114. For P(x) =6x* — x3 +x2 — 24 list all possible rational zeros given by the Rational Roots Theorem, but do not check to
see which values are actually roots.

(@) +1+2,+4,46,+8 +12,+18 + > + > + 2 44 8,1 oy, 1
2'73 737373786 8
(b) +1,42,43, +4,+6,+8 +12,+24,+ 2 +3 21 12 .4 B oy, 1
2'72'7373 7373 6
(€) +1,+2,+3,+6,+9,+12, +15, + 24, and i%
(d) +2,43, +4,+6,+8 +12,+24,+ = +3 +2 .8 4l
2 2 3 3 6
() +1,42,43 44,45 46,48, 49, +12,+18, +24 + = + 5 +1 . 2,4 , 8, 16,4, 1
2’72733 7373 73 6

Answer: (b)
P(x) =6x* - x2 +x2 — 24 has possible rational zeros

115. Find all rational roots of the equation x* — x* — 8x + 12 = 0, and then find the irrational roots, if any.

(@) -1,-2and 3 (b) —3and v/3 ) -3and2  (d) —3and v2 (e) 2and 3

Answer: (c)

x*—x?—8x + 12 = 0. The possible rational roots are +1, +2, +3, +4, +6, +12 . P(x) has 2 variations in sign and hence 0 or
2 positive real roots. P(-x) has 1 variation in sign and hence 1 negative root.

Thus, (x - 2)(x* + X —6) =0 < (X —2)(x + 3)(x— 2) = 0, and so the roots are -3 and 2.

116. Find all rational roots of the equation x* — x* — 23x? — 3x + 90 = 0, and then find the irrational roots, if any.

(@) -2, /3 and 5 (b) -1,+/2 and 5 ©) -3,2and5 (d) -2and5  (e) —3and V2

Answer: (c)

x*—x*—23x* - 3x + 90 = 0. The possible rational roots are +1,+2, +3,+5 +6, +9, £10, +15, +18, +30, £45, +90.

Since P(x) has 2 variations in sign, P(x) has 0 or 2 positive real roots. Since P(-x) has 2 variations in sign, P(x) has 0 or 2
negative roots.

2 2 —42 -90
1 1 -21 -45 0

1 -1 -23 -3 90
|

=  x=2isaroot, and so (x—Z)(x3 +x° —21x—45):0
s|11 -21 -45
‘ 5 30 45
16 9 0

= x =5 isaroot, and so (x - 2)(x - 5)(X* +6x +9) =0 < (x -
2)(x - 5)(x + 3)>= 0. Therefore, the roots are -3, 2, and 5.

117. Use Descartes' Rule of Signs to determine how many positive and negative real zeros the polynomial 3x° - 4x* + 8x® - 5
can have, and then determine the possible total number of real zeros.
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Answer:

P(x) = 3x° - 4x* + 8x® - 5. Since P(x) has 3 variations in sign, P(x) can have 3 or 1 positive real zeros. Since P(-x) = -3x° -
4x* - 8x3 - 5 has 0 variations in sign, P(x) has 0 negative real zeros. Thus, P(x) has 1 or 3 real zeros.

118. Use Descartes' Rule of Signs to determine how many positive and negative real zeros the polynomial x* + x® + x* + x +
22 can have, and then determine the possible total number of real zeros.

Answer:

P(x) = x* + x* + x> + x + 22. Since P(x) has 0 variations in sign, P(x) has 0 positive real zeros. Since P(-x) = x* - x* + x* - x
+ 22 has 4 variations in sign, P(x) has 4, 2, or 0 negative real zeros. Therefore, P(x) has 0, 2, or 4 real zeros.

119. Show that the given values for a and b are lower and upper bounds, respectively, for the real roots of the equation.
3x*-17x%+24x%-9x +1=0;a=0,b = 6.

Answer:

3x*- 17X+ 24x2 - 9x + 1 =0; a =0, b = 6. Since P(-x) = 3x* +17x% + 24x? + 9x +1 has 0 variations in sign, P has 0
negative real zeros, and so by Descartes' Rule of Signs, a = 0 is a lower bound.

3 =17 24 -9
0 0 O 00
3 -17 24 -9
6 3 =17 24 -9 1
18 6 180 1026
3 1 30 171 1027

= alternating signs, therefore, a=0 is lower bound

= all positive. Therefore, b = 6 is an upper bound

120. Find integers that are upper and lower bounds for the real roots of the equation x> —x*+1=0

Answer:

x° —x*+1=0

C:\Documents and Settings\All Users\Documents\NHC\NHC Courses\1314-Final-Exam-Review.doc

1

1 -10 0 01
1 0 O 0 O
10000 -1 101 .1 1
1 000 01 — —
1-1 1 -1 1
= all non-negative, so 1 is an upper bound
= Alternating positive and negative
= Therefore, a lower bound is =1 and an upper is 1.

Page 28 Last Revision: November 12, 2001



121. Find all rational roots of the equation 4x* —25x? +36 =0, and then find the irrational roots, if any.

() £land £2 @jﬁaMi-g () £1and v2 (d) +2and V3 () £landl + 2
Answer: (b)

4 2 _ . . 1 1 3 3
4x 7 - 25x ©+36 =0 has possible rational roots +1, +2, +3, +4, +6, £9, £12, £18, +36, + —, + 2 + > + 2
+ 9 , £ 9 . Since P (X) has 2 variations in sign, there are 0 or 2 positive real roots. Since P(-x) = 4x% - 25% 24 36 has 2

4
variations in the sign, there are 0 or 2 negative real roots.

2 4 0 -25 0 36 3214 8 -9 -18
8 16 -18 -36 6 21 -18
4 8 -9 -18 0 4 14 12 0

= Xx=2istheroot, and so (x- 2)(4x3+ 8x 2 - 9x - 18)=0
= all positive

= X= % is a root, and so ( x- 2)(2x- 3) (2x 24 7x + 6)=0 < (x-2)(2x-3)(2x +3)

(x + 2) = 0 Therefore, the roots are + 2, +

N w

2

122. Find the x- and y- intercepts of the functiony = -
X® —2x+8

(@) x-intercepts %; y-intercepts % (b) No x- intercepts; y- intercepts %
(c) No x- intercepts; y- intercepts % (d) x- intercepts + %; y- intercepts % (e)

X- intercepts %;y— intercepts +

ENGE

Answer: (c)

y= 2z .Whenx=0,y= 2 L , and so the y- intercepts L . Since it is impossible for y to equal 0, there is
X3 —~2%x+8 0-0+8 4 4

no x- intercepts.

x2 +12

123. Find the x- and y- intercepts of the functiony =

(a) No x- intercept; y- intercept % (b) No x- intercept; y- intercepts + % (c) x-intercept % ; No y- intercept
(d) No intercept (e) x- intercept %;y- intercepts + %
Answer:  (d)
X2 +12 0+12 . . . . . . o .
= . When x =0, which is undefined, and so there is no y- intercept. Since x © + 12 )0 for all x, it is

impossible for y to equal 0, so there is no x- intercept.
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3x+1

124. Find all asymptotes ( including vertical, horizontal) of the functiony = 3
X J—

() No horizontal; vertical: x =3  (b) Horizontal: y = %; vertical: x =3

(c) Horizontal: y = %; vertical: x = % (d) Horizontal: y = 3; vertical: x = £ 3

(e) Horizontal: y = 3; vertical: x = 3

Answer: (e)
y= 3X—+; = % — 3asx — . The horizontal asymptote is y = 3. There is a vertical asymptote when x-3 =
X— -3/x

0 < x =3, and so the vertical asymptote is x = 3.

125. Find all asymptotes (including vertical, horizontal) of the functiony = _2X=5 .
x2 +x+1
. . 5 . . 5
(a) no asymptote  (b) Horizontal: y = 0; vertical: x = ) (c) Horizontal: y = 2; vertical: x = 5
(d) Horizontal: y = 0; no vertical (e) Horizontal: y = + 1; vertical: x = -1
Answer: (d)
_ —1+41-4-1-
= 22)(—5 . The vertical asymptotes occur when x 24ix+1=0 & X= iiviz4-11
XS +x+1 2
144/ — —
Z1£y=3 which is imaginary, and so there are no vertical asymptotes. Since y = _2X=5 =
2 x2 +x+1
2/%—5/x . .
— 5 0asx — oo,y =0is the horizontal asymptote.
1+1/x+1/x
. . . . . . 6x4 + x2 -1
126. Find all asymptotes ( including vertical, horizontal) of function y = >
X< +64
(a) Horizontal: y = 4; vertical: x=-4  (b) Horizontal: y = - 4; vertical: x = 2
(c) No horizontal; vertical: x = NE) (d) No horizontal; no vertical; slant: y = 2x  (e) No asymptote

Answer: (e)
_ 6x4 + x2 -1

> . Since x 2 + 64 > 64 for all X, there are no vertical asymptote. There are also no horizontal
X“ + 64

asymptotes.
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127. Find the intercepts and asymptotes, and then graph the rational functiony = x+6

X—2
Answer:
1Y Tv |
6+ g4 |
4+ 44 i
21 24 :
I I l I l l I ﬁ ——— F""'E ______ — 3
-5 -4 -z 1 2 4 £ ] -6 -4 - 1 Z 4 £ &
-4+ -4 :
51 b\
gl sl }
:X+2ANMnx:Qy:O+2:-&aMSome

y = intercept is-3. Wheny=0,x+6=0 <
X = -6, and so the x- intercept is —6.

X+6 _ 1+6/x
x-2 1-2/x
horizontal asymptote. x- 2= 0 < x = 2 is the vertical asymptote.

Sincey = —>lasx > o,y=1isthe

X—7
128. Find the intercepts and asymptotes, and then graph the rational functiony = %
XS —6X—
Answer:
¥
a4
4__
— - ——
-z 2 4 & g ]
-84
y= 23x—7 - 3x-7 . When x =0,
X —6x—7 (X=7)(x+1)
-7
y= % =1, and so the y-intercept is 1. Wheny =0,

X-7=0<x= % and so the x-intercept is 7 . The horizontal

asymptote is y = 0 and the vertical asymptotesare x =-land x =7
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129. Find the intercepts and asymptotes, and then graph the rational functiony = 2

(x+2)2
Answer:
s : 44 ¥

: : : i ’ , : —
-6 -4 -z 2 : R N 2 :

el :

-lz+4 i

_ x—22.Whenxzo'y:Lﬂ:_l,andsothey-
(x+2) (0+2) 2

intercept is —%. Wheny =0, x— 2 =0, and so the x-intercept is 2.

The horizontal asymptote is y = 0 and the vertical asymptote isx + 2 =
0 < x =-2. (Note that the graph approaches y = 0 from above as

X — .)
x® -8
130. Find the intercepts and asymptotes, and then graph the rational function y = T.g’
X+
Answer:
T¥ i T¥
4+ 5 44
21 !
| : | : — ——t
-4 -2 2 4 £ -4 -z
i |
L |

x*-8 1-8/x°

x*+8 1+8/x°

0-8 . .

y = ——=-1, and so the y-intercept is -1. Wheny =0,
0+8

x>—8=0 < x =2, and so the x-intercept is 2. The horizontal

asymptote is y = 1 and the vertical asymptote is

x*+8=0 &x=-2

—>lasx - o. Whenx =0,
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131. Find the intercepts and asymptotes, and then graph the rational function y = >

6X2 +5x — 4
+3Xx—6

3x
Answer:
T*% ; ]
4+ E 4
N et JOSEEDe 2
! | L L | | L L L )i L | L L : : | L :.:I
I 1 T T 1 1 T T T 1 I 1 I I 1 I 1 I 1
-5 -4 -3 -2 -l 1z 3 4 -5 -4 -3 -2 Iz 3 4
i | E
51 e e

y= 6x2 +5x -4 _ (Bx+4)(2x-1)
3X2 +3X—6 3(x=D(x+2)
_ (0+4)(0-1 2

X=0Y= 30 n0+2) 3

—2asx — . When

—, and so the y-intercept is % . Wheny =

0,3x+4=0 < x= —% or2x—-1=0 <:>x=%,andsothex-

intercepts are —% and %The horizontal asymptote is y = 2 and the

vertical asymptotesare x + 2=0 < x =-2 and X-1=0 < x=1.

132. Graph the function f (x) = 3 X not by plotting points but by applying your knowledge of the general shape of graphs

of the form a X . State the domain, range , and asymptote of the function.

Answer:
TY

ol

74

5__

3__

14
L 1 1 L 1 :'i
I 1 1 I 1 1
-1 1 2 3 4

f(x)=3"X.D: (-0, »),R: (0, ©), A1y=0
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133. Graph the function g(x) = 3 x—2 , hot by plotting points but by applying your knowledge of the general shape of graphs

of the form a X . State the domain, range, and asymptote of the function.

Answer: D: (—oo, oo) R: (0, oo) A:y=0

¥ ¥

1.6 LG+

1.4 1.4+

1.0+ Lo+

A1 Bt

2T L
1 ] ] I I ] ] A | I ——] ] ] I bt
I 1 1 T T 1 1 1 I T 1 T 1 1 T 1
-3 -a -1 1 2 3 4 ] -2 -1 1 g 3 4

134. Graph the function g(x) = 4 — 2%, not by plotting points but by applying your knowledge of the general shape of graphs

of the form a X . State the domain, range, and asymptote of the function.

Answer: D:(—o,0) Ri(—o,4) A:y=4

Tr —_ ¥
24 2-\

1 | ] ] | ] ] | ] :.:I L | | | | | | | :'i
I T 1 1 T 1 1 T 1 1 I T T T T T T T 1
B R | 1 2 3 4 -4 -3 -2 -l 12\ 3 4
a4 -4t
54 -5+
5L gl

X
135. Graph the functiony = — (%j , hot by plotting points but by applying your knowledge of the general shape of graphs

of the form a X . State the domain, range, and asymptote of the function.

Answer: D:(-w,0) R:(-,0) A:y=0

-1 1 z 3 !
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136. Graph the function y = 1 + 2, not by plotting points but by applying your knowledge of the general shape of graphs
of the form a X . State the domain, range, and asymptote of the function.

Answer: D:(-w,00) R:(l,0) A:y=1

Ty -
7+ 7
s+ 54
3+ 3
1+ —1t
L | L L | L L xl L | L L | L L xl
I 1 T T 1 T T 1 I 1 T T 1 T T 1
-3 -2 -l 1 2z 3 4 -3 -2 -l 1 2z 3 4

137. Graph the function y = 2 — €%, not by plotting points but by starting with the graph of y = ¢*. State the domain, range,
and asymptote of the function.

Answer: D:(-o0,00) R:(-,2) A:y=2

al¥ a1 ¥
| — | — —_— ey 7
-3 -2 -1 1 2 3 -3 -2 -1 1 2
_8__ _8__
-124 124

138. Graph the functiony = e*? 1, not by plotting points but by starting with the graph of y = ¢*. State the domain,
range, and asymptote of the function.

Answer: D:(-w,00) R:(-1o) Ary=-1

_— _
16+ 161
124 124
a4 2
at 1
1 L L L L L ):I L L :.:I
I T 1 1 1 T 1 1 T 1
-4 -3 -z -l 1 -4 -3 -2 -1 1 2

139. Express the equation loge 1 = 0 in exponential form.
(@) 6°=0 (b) 0°=1 (c) 8°=1 d) 1°=1 (e) 6*=6

Answer: (c)
logs1=0 < 6°=1
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2
140. Express the equation logy; 9 = 3 in exponential form.
(@) 3¥=27 (b) 6/9=2/3 (c) 9=3 (d) 27%=9 (e) 9%%=27
Answer: (d)
2

2 z
Iogz79:§c>273 =9

141. Express the equation log, (%) = -3 in exponential form.

(@ 2°=8 (b) 2'3:% ) 8¥=2 (@) 27%=9 () -3*=2
Answer: (b)

1y- - 3= i
Iogz(g) =3 2 A

142. Express the equation log,v = w in exponential form.
(@ v'=r (o) M=v (c) vVi=w (d) w=v (e) w'=r

Answer: (b)
logv=w < r"=v

143. Express the equation 10° = 100,000 in logarithmic form.

(@) 10gy010,000 =4 (b) logy(100,000 =10 (c) logl0=5
(d) 1091000005 = 10 (e) 1093,100,000 =5
Answer: (e)

10° = 100,000 < l0gy,100,000 =5

144. Express the equation 16Y% = 4 in logarithmic form.
@ logst =X () log,16=2 () log2= -~ () log2=2 (&) lo 4= L
04 BT 04 94 6 04 O16 >

Answer: (e)
16"=4  logieh = 2

145. Express the equation 5 = %in logarithmic form.

1 1
(@) logs(-2) =-1  (b) logs5=1  (c) logyg = — (d) logsg=-1 (¢ logsl =-5
Answer: (d)
51= % o |Og5% =-1
146. Express the equation 10™ = n in exponential form.
(@) logn=m (b) logggm=n (c) log,10=n (d) logym=10 (e) log,20 =m
Answer: @)
10"=n < loggn=m

147. Evaluate the expression log,16.
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(@ 3 (b) 4 (€ 5 (d) 6 (€) 7

Answer: (b)
l0g,16 = log,2* = 4

148. Evaluate the expression log,7*
@ 7 (b) 11 ©)13 (d) 17 @ 20

Answer: (c)
log,7" =13

149. Evaluate the expression logs1.
(@ -1 (b) 1 (c) 3 (d) 5 (e) 0

Answer: (e)
logs1 = logs5° = 0

150. Evaluate the expression logs625.
(@ 3 (b) 4 (c) 5 (d) 125 (e) 625

Answer: (b)
l0gs625 = logs5* = 4

. Iog37
151. Evaluate the expression 3 .
(@ 7 (b) 10 (c) 11 (d) 24 (e) 49

Answer: @)
log 7

3 =7
152. Evaluate the expression loggl6.
1 2 4
a) — b) = c) 1 d) — e) 2
() 5 (b) 3 (© (d) 3 (€)

Answer: (d)
loggl6 = logs8*® = %

153. Solve the equation logsx = 4 for x.

Answer:
log; X =4 & x=3"=81

154. Solve the equation logs(2 — x) = 3 for x.

Answer:
10g3(2-%X)=3 © 2-x=27 & -x=25 =x=-25

155. Solve the equation log,5 = % for x.
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Answer:

IogXS:% o 5=x"2 o 25=x

156. Use a calculator to evaluate the expression In V3.

(a) 0.2465 (b) 0.5493 (c) 0.6489 (d) 0.9954
Answer: (b)
In +/3 ~0.5493

157. Use a calculator to evaluate the expression In 0.5.
(a) -2.2241 (b) -1.1042 (c) -1.0314 (d) -0.9421

Answer: (e)
In0.5 ~ -0.6931

158. Use a calculator to evaluate the expression In 7.

(a) 0.2465 (b) 1.1211 (c) 1.1447 (d) 1.3043
Answer: (c)
In & ~ 1.1447

159. Use a calculator to evaluate the expression In 107.9.
(a) 2.0302 (b) 3.1660 (c) 3.9025 (d) 4.6812

Answer: (d)
In107.9 ~ 4.6812

(e) 1.066

(e) -0.6931

(€) 2.0104

(e) 5.0029

160. Graph the function f(x) = -logsx, not by plotting points but by applying your knowledge of the general shape of the

logarithmic function. State the domain, range, and asymptote.

Answer: f(x) = -logsx. D: (0, ©),R: (-0,0), A: x=0
T¥ i
it 34
2+ Z-
1+ 14+
: _ : —_—
1 Z 3 4 5 & 1 3 4 5 &
_2__ _2__
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161. Graph the function g(x) = In(x + 3), not by plotting points but by applying your knowledge of the general shape of the
logarithmic function. State the domain, range, and asymptote.

Answer: g(x) =In(x+3). D: (-3, ®),R: (-0,®), A: x=-3
T¥ TY

162. Graph the function y = logs(x - 1) - 3, not by plotting points but by applying your knowledge of the general shape of
the logarithmic function. State the domain, range, and asymptote.

Answer: f(x) =logy(x-1)-3. D: (1, ©),R: (-0,0), A: x=1

T¥ TY
L L L L L L L L L ):I L L L L L L L L :'i
1 1 1 1 1 1 1 1 1 1 T 1 1 T 1 1 T 1 T 1
1 2 3 4 5 6 7 8 9 1 z 3 4 5 & 7 _8 39

+-4 +-4

1-6 1-6

1-8 1-8

1-10 110

163. Graph the function y = 2-In(-x), not by plotting points but by applying your knowledge of the general shape of the
logarithmic function. State the domain, range, and asymptote.

Answer: f(x)=2-1In(-x). D: (-©,0),R: (-0,0), A: Xx=

TY T%

L s+

at aft

34 1

2+ 24

1+ 1+
1 L L L L :':l L :'i
I T T T T 1 T 1 1

-8 -6 -4 -2 1 2 -8 -6 -4 -2 1

e ol

164. Find the domain of the function f(x) = log,(10 - 2x).

Answer:
f(x) = 10gy(10 —2x). Then10-2x>0 < x<5andso D is (-« , 5)

165. Which is larger, logs26 or logg35?
Answer:

Since logsx is increasing, 10gs26 > logs25 = 2. Also, because logs is increasing, 10gs35 < loge36 = 2. Therefore loge35 < 2 <
logs26 and so logs26 is larger.
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X
166. Use the Laws Of Logarithms to rewrite the expressions logs (Zj in a form with no logarithms of products, quotients,

Or powers.
(@) logsx +logs4  (b) logs x —logs 4  (c) logs(x-4) (d) log, x-log, 3 © :233 X

34
Answer: (b)

logs (%) = log; - logs 4

167. Use the Laws of Logarithms to rewrite the expression In (ex) in a form with no logarithms of products, quotients,or

powers.
(@) 2+2 In x (b) 1- In x (c)elnx (d) -In x (e) 1+ Inx
Answer: (e) Inex)=Ine+Inx=1+Inx

168. Use the Laws of Logarithms to rewrite the expression logg E\S/E in a form of no logarithms of products, quotients, or
powers.

(a)%logsw (b) logs 13- 10gs 5 (¢) Hiog 13 (d)%logﬁw (e)%logGS

Answer: (d) logs Y13 = %Ioge 13

169. Use the Laws of Logarithms to rewrite the expression logs(xy)’ in a form with no logarithms of products, quotients, or
powers.

(@) 3(log7 x + log7 y) (b) 7(logs x —logs y) (c) 3(logs x - logs y)
(d) 7(logs x + logs y) (e) 7logs x + log; y)

Answer: (d)
logs(xy)" = 7[logs(xy)] = 7(logs X + logs y)
3
170. Use the Laws of Logarithms to rewrite the expression log, 7 in a form with no logarithms of products, quotients,
y© z
Or powers.
(@) 3logax—2(logay +10gaz)  (b) 3(loga X — log, y - 10ga 2) (c) loga x — log, y — log, z
(@) - Tog.x- = (log,y +10g,2) ~(€) 3xlog,y + 3y log 2
3
Answer: (a) log, —— = logax® — logay? 72 = 3log.x-2(logay + 10g.z)
yez

171. Use the Laws of Logarithms to rewrite the expression In §/4r s* in a form with no logarithms of products, quotients,
Or POWers.

(a)%(ln3+lnr+3Ins) (b)%(4|nr+|ns) (©)Ind-In3(nr+41Ins)
@ Lana+inr+ans) © Sna=mnr-2mns

3 3 3
Answer:  (d) In §ars? = %In(4rs4) = %(In4 +Inr+41ns)
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172. Use the Laws of Logarithms to rewrite the expression log S ina form with no logarithms of products, quotients, or

bic

powers.
@ %(Iog a—logb-3log c) (b) 3loga-(3logb + log c) (c) 3loga—(logh+ %Iog c)
(d) 2log a-logb - %Iogc (e) log a - (log b)(log c)
3.3 3 3 1
Answer: (c) log —= =loga’ - Iog(b\/E) =3loga-(logh+ =logc)
bic 3

173. Use the Laws of Logarithms to rewrite the expression log, ‘/ X +1 in a form with no logarithms of products, quotients,

or powers.

(@ %[Iog4(x—1)+log4(x+1>1 (b) %nogg(xw)—logs(x—z)] © %[Iog4(x+1)+log4(x—1>1

1
(d) logz(x +1) —loga(x - 1) (e) 3 [loga(x + 1) - loga(x - 1)]
Answer: (e)
X+1 1 X+1 1
lo ==lo = —[logs(x + 1) — loga(x - 1
G X1 = J10g:[ %77 ) = 2 llogitx+ 1)~ logu(x- 1)
3
174. Use the Laws of Logarithms to rewrite the expression In 7 in a form with no logarithms of products, quotients,
(x-1)
Or POWers.
(@ In4+3Inx-7In(x-1) (b) IN12+Inx-In7+In(x-1) (c) 3Ind4+Inx—-In7—-Inx
(d Ind-In3+Inx-In(x-1) (e) 2+xIn3-1In7
Answer: @)
4x3
In =In(4x® - In[(x—1)"] = In 4 + 3In x = 7In(x — 1)

(x-1)"

175. Use the Laws of Logarithms to rewrite the expression log 3; in a form with no logarithms of products,
1+ x

quotients, or powers.

@ %Iog(-l-x) (b) 1- %Iog X (c) -3log x (d) % log(1 + x) (e) 1+ %Iog(x -1)
Answer: (d)
1 3 1 1
log m——— =logl-log 3/1+ x =0- =log(1+x)=-=log(1+x)
3\/1 + X 3 3
10 2 X
176. Use the Laws of Logarithms to rewrite the expression log in a form with no logarithms of

x(x2 —1)(x3 - 2)
products, quotients, or powers.
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(a) 2x - [log x + log(x* - 1) + log(x® - 2)] (b) 20 — (6log x — 3)

(c) 20x - [log x + 2log(x — 1) + 3log(x — 2)] (d) 2x —[log x + log(x + 1) + 2log(x — 1)]

(e) 2x —[3log x + log(x®) — 2]

Answer: @
10 2x

x(x2 —1)(x3 = 2)

log = 1og10® — log(x(x* — 1)(x® - 2)) = 2x — [logx + log(x? - 1) + log(x® - 2)]

177. Evaluate the expression log, 144 - log, 9.
(@) 3 (b) 4 () 5 (d) 6 (e) 7

Answer: (b)
_ 144 _ 4
log, 144 —log, 9 = log, o log, 16 =log, 2" =4

178. Evaluate the expression log \3/0.001 .

(@) -1 (b) 2 (c) -3 (d) % ) %

Answer: @

log 30,001 = %Iog(lO’?’) -1

179. Evaluate the expression logs 12 + logg 18.

(@ 1 (b) 2 (c) 3 (d) 4 (e) 5
Answer: (c)

logs 12 + logs 18 = loge(12-18) = logs 6° = 3

180. Rewrite the expression log 8 + %Iog 9 —log 2 as a single logarithm.

Answer:

3
log 8 + %IogQ—IogZ=Iog8§/§—logZ=Iog¥ =Iog(4§/9_)

181. Rewrite the expression log(x* — 1) — loga(x + 1) as a single logarithm.

Answer:
x2 -1
X+1

10ga(x* - 1) — loga(x + 1) = logs = logs(x — 1)
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182. Rewrite the expression In(a — b) — In(a + b) + 2In c as a single logarithm.

Answer:
c2(a—h)
a+b

In(a—b) - In(a + b) + 2In ¢ = In 2=
a+b

+Inc2=1In

183. Rewrite the expression %[Iog4 x + 3log, y — 2 log, z] as a single logarithm.

Answer:

3 xy3

72

1 [log, x + 3log, y — 2 log, Z] = 1 log, - log,
3 3 72

184. Use the change of base formula and a calculator to evaluate the logarithm logs3 correct to six decimal places.

Answer: logs3 = log3 ~ 0.682606
log5

185. Use the change of base formula and a calculator to evaluate the logarithm logs85 correct to six decimal places.

Answer:

logs85 log85
log5

~2.760374

186. Find the solution of the equation 8" = 5 correct to four decimal places.

(a) 0.2260 (b) 0.2756 (c) 0.3045 (d) 0.9384 (e) 1.7563

Answer: @
8% =5 < log8'*=log5 < (1-x)log8=log5 < 1-x= logd  w=1-1995 _ 62260
log8 log8
187. Find the solution of the equation 32 = 0.1 correct to four decimal places.
(a) -32.2566 (b) -29.0743 (c) -25.1508 (d) -19.0828 (e) -7.0523
x/12 x/12 1
Answer: (c) 3“=0.1 < log3**“=1log 0.1 o xlog3=-1 < x=-12/(log 3) ~ -25.1508
1)\
188. Find the solution of the equation (Zj = 81 correct to four decimal places.
(a) -3.1699 (b) -3.0501 (c) -2.7593 (d) -2.1175 (e) -1.7659
1)\X 1 log81
Answer: @) —~| =81 & xlog = =log8l < x= -——— ~ -3.1699
4 4 log4
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189. Find the solution of the equation 10*™* = 4% correct to four decimal places.
(a) -0.0365 (b) 0.0265 (c) 0.3785 (d) 0.3932 (e) 0.6242

1
1+log4

~ 0.6242

Answer: (e) 10""=4" & 1-x=xlog4 < x=

190. Find the solution of the equation e*** = 8 correct to four decimal places.

(a) -0.1875 (b) -0.0159 (c) 0.2056 (d) 0.3869 (e) 1.6532

Answer: (b) =8 o Ine*™=In8 & 2-5x=In8 < x= % (2-1In8) ~ -0.0159
191. Solve the equation ¢* = 10 for x.

(a)x=—% (b) x=2In2 () x=In5 (d) x=1In10 (e) x=2In5

Answer: (d) =10 & x=1In10

192. Solve the equation e*** = 2 for x.

1 3 1
a) x==(n2-1 b) x=2In2-1 c) x=—In =
() 2( ) (b) (c) 2N

2 1
(d) x==(2-1In3) () x==(1-In2)

3 4

1-4x 1-4x 1

Answer: (e) e7=2 o he™=n2  1-4x=In2 < x:Z(l—InZ)

193. Solve the equation 2 log x = log2 + log(x + 4) for x.

Answer: 2 log x = log2 + log(x + 4) < logx?=log(2(x +4)) & x*=2x+8 < x*-2x-8=0 < (x+4)(x+2)=0
< x=4,-2. But-2is not a solution because negative numbers do not have logarithms. So x = 4 is the only solution.

194. Solve the equation logsx + logs(x + 1) = log, 30.

Answer:

logax + loga(x + 1) = logs 30 = logax(x + 1) = 1094 30 < x(x+1)=30 < x*+x-30=0 < (X+6)(x-5)=0 <
X =-6 or 5. Butx = -6 is inadmissible, so x =5 is the only solution.

195. Solve the equation logsex + logs(x — 2) = 1 for x.

Answer: 1ogiex + 10g15(x—2) =1 < logisx(x-2) =1 < x(x-2)=15" & xX*-2x-15=0 < (x-5)(x+3)=0 <
x =5o0r-3. Butx=-3is inadmissible, so the only solution is x = 5.
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x+y=4
196. Graph the pair of lines { y3 19 on a single set of axes. Determine whether the lines are parallel or not, and if
-Xx+3y=

they are not parallel, estimate the coordinates of their point of intersection from your graph.

X+y=4
Answer: Not parallel. Intersect at (0, 4).
—-X+3y=12
T¥
1
3__
14
EEEEEEEEEE
-3¢ -3
) . 2x+4y =14 ) ) . .
197. Graph the pair of lines X12y=7 on a single set of axes. Determine whether the lines are parallel or not, and if
+ =

they are not parallel, estimate the coordinates of their point of intersection from your graph.

2x+4y =14 . . . .
Answer: The lines are identical. All points
X+2y=7
on the lines are points of intersection.
TY TY¥
L st
it 3_\
14+ 1+
] —— ] T ]
-3 -z -1 4 1 2 3 4 -2 -z -1 4 1 2 3 4
_3__ _3__
. . -6x+8y=11 . . . .
198. Graph the pair of lines 15x - 20y = 70 on a single set of axes. Determine whether the lines are parallel or not, and if

they are not parallel, estimate the coordinates of their point of intersection from your graph.

-6x+8y=11
15x-20y =70

Answer: { Parallel. No intersection
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2Xx—y=6
199. Solve the system x=y using the substitution method.
9x-2y=-4
16 62 13 52 17 105
a) (-6, -5 by |-——— c) | ———— d) | -—=,—— e) (-1,1
@ws o022 o2 @ (-3 -2 © (11
Answer: (b)
2X-y =6 < y=2x-6. Substituting fory into 9x — 2y = -4 gives 9x — 2(2x - 6) =-4 < 5x=-16 <
X = —E,and soy:2(—E)—6: —g. Thus the solution is —E,—g .
5 5 5 5 5

5x+3y =12
4x -2y =14
general form for all the solutions.

200. Solve the system { using the elimination method. If the system has infinitely many solutions, write the

@ (3.-4) (b) (2,2) © 1.-2 (d) (2,-3) (e) 3.-1)

Answer: (e)
5x+3y =12 10x+6y =24 . .
S . Adding gives 22x =66 < x=3,andso4(3)-2y=14 < y=-1.
4x -2y =14 12x -6y =42

So the solution is (3, -1).

2 35 6
201. Write a system of equations that corresponds to the matrix | -1-1 5 2
-2 30 11
Answer:
2 35 ¢ 2X+3y+52=06
-1-1 5 2 = —X—-y+5z=2
-2 3011 —2x+3y =11
5214 0
_ _ |1-311 0 5
202. Write a system of equations that corresponds to the matrix .
2 3 40 1
0 110-3
Answer:
5x+2y+z+4w=0
52140 -3X+y+z=5
-3110 5 =
011 0-3 2x+3y+4z=1
y+z=-3
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3x—-y=-9
203. Use Gaussian elimination to solve the system < —x+2y+3z=17.
X+y+z=4

(@ (1,2,-3) (b) (-2,3,3) (©) (4,2,-2) (d) 5,1, 6) e (-2,-2,7)

Answer: (b)
3-1 0 -9 1 11 4 Ry +Ry - Ry 111 4
-1 2 3 17|Ri &Ry (-1 2 317 0 34 21
111 4 3-1 0-9] R RI2R3 15 4 3 9
111 4
3R3+4R, > R3 |0 3 4 21| Then7z=21 < z=3;3y+4(3)=21 & y=3;x+3+3=4 < x=-2
007 21
Therefore, the solution is (-2, 3, 3).
2x-3y+5z=15
204. Use Gaussian elimination to solve the system {4x+2y—-3z=-6.
6X+y+z=9
1 2 1
@ | 554 (b) (-2, 6, -1) (1,0,-3) @ | .24 (€) (8,2,3)
Answer: (d)
2 3515
2 3515 2 -3 515
4 2 -3 6| R,-2R =R,
0 8 -13 36 | 5R,-4R, >R, |0 8 -13 -36
6 11 9 R,-3R, = R,
0 10 -14 -36 0 09 -36
-9z =-36 8y -13z2=-36 2x -3y +5z=15
z=4 8y —52=-36 2x—-6+20=15
8y = 16 2x+14=15
y=2 2x=1
X=%

2x+10y —20z =80
205. Use Gaussian elimination to solve the system < 4x + 20y +30z =-50.
—-2x+6y—-20z=40

@ (2,1,3)  (b) (10,0,-3) (c) (15,7,-2) (d) (14,15,5) (e) (-2, -6, 3)

Answer: (b)
2 10-20 80 2 10-20 80 210-20 80
R, ~2R; >Ry
420 30-50| 2 7 |0 0 70-210 Ry>Rg |0 16-40-210
+
_2 6-20 40| 17278 |o16-40 120 0 0 70 210

C:\Documents and Settings\All Users\Documents\NHC\NHC Courses\1314-Final-Exam-Review.doc  Page 47 Last Revision: November 12, 2001



2
206. Find all solutions (x, y) of the system of equations {X +y=9 .
Xx—y+3=0
(a) ('21 l)v (lv 3) (b) ('37 0)7 (27 5) (C) (11 -1)1 (-21 2)
(d) (0,1),(1,0) (e) No solutions
Answer: (b)

2 _ 2 _o._
XThy=9 L IxT=9-y X2:9—(X+3) o X2 +x-6=0 & x+3)(x-2)=0 <
x—y+3=0 y=Xx+3

X =-3 or x =2. The solutions are (-3, 0) and (2, 5).

2
= 9—
207. Find all solutions (x, y) of the system of equations X :
y= x2 -9
(d) (3,0)(-3,0) (e) No solution
Answer: (d)
y=9-x2 2
= 9-x*=x*-9 & 2x° =18 < x = +3. Therefore, the solutions are (3, 0) and (-3, 0).
y= x2 -9
x2 + 4y2 =—
208. Find all solutions (x, y) of the system of equations
2x2 -4y =12
\/— J— J— -3+ 2\/5
(@ (J2,-42) (b) (+v2,-v2) © @—="")
@ @ =>E2ve 3+ 2*/— () No solutions
Answer: (e)
5
x2 +ay? =2 2x2 +8y2 = _ _ _ ) )
2 & . Subtracting the two equations gives 8y  + 4y =-7 < 8y“+4y+7=0 < y=
2 2x2 —4y =12
2x° -4y =12 y
—4+,/16 - 4(8)(7)

which is not a real number. Therefore, there are no solutions.

2(8)
$1,42,£3,£4,£6,+8,£12,£24, 4= +5 +1 12 4
2727373

Wl
w | oo
QD
)
o
=+
ol
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