Algebra Il Review Practice
Test 002

25+ questions (with solutions)

Topics include exponents, graphing functions, logarithmes,
matrices, quadratics, and more...
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Algebra IT Review Practice

1) Simplify

1
T )

a) 9

2) For the piecewise function

2x+1 if x<0 f8)=
fx) = 3 if 0<x<6 flo)=
2
X~ if x>6
=3 =

3) Identify the domain and range of each function. (write answers in interval notation)

a) y=1x—2 b) y=A1+x -2 ) y= ) 25-%° d) y=s5%

D: D: D: D:

R: R: R: R:

D1 W ox =x

5) For the quadratic y = 2x% - 12x + 10,
answer the following. Then, sketch the graph.

y-intercept:

x-intercept(s):

axis of symmetry:

vertex:

equation in vertex formt




Algebra I Review Practice

6) Simplify the complex expressions (into standard form)

pi
a) i % b) G +0)3—1) ¢ 2+i dy (4i+7)
5+
7) Solve
4 2 3 2 3 2
a) x —10x +9=0 b) 3x” +15x" =0 c) 9x7 +36x° —x=4

8) fx)is a function with domain [-4, 4],

Sketch the rest of the graph if a) flx)is even b) f(x)is odd

9) What is the equation of a parabola with intercepts (—4, 0), (7, 0), and (0, —14)?

10) How many x-intercepts in the following quadratics?

il ) pl
a) 3x —7x+10 b) 4x" —9x+1 ¢) 9x" —6x+1




Algebra II Review Practice

11) Solve for x.

a) logx 32=35 b) log3 (1-x)=4 ¢) log25+logd =% d) he=x

12) What are the linear equations?

a) x-intercept, 6 b) vertical line through (3, 6) c) parallel to v = 2x and
y-intercept, -3 passing through (1. -1)

13) Graph the absolute value function y= —|jx — 5|+ 3

What is the y-intercept?

What are the x-intercepts?

14) Find a cubic with roots -5, 1, and 6 AND the
coefficient of x % is 8

15) Using long division or synthetic division, find x - 3% + 2%+ 10 = x-1



Algebra II Review Practice

16) Answer for the following matrices:

-1 0 5 1 6 1 7
a) A—B b) BC ¢) BA d) 2A+B
17) You deposit 10,000 dollars into a bank that offers 4% annual interest. How much money will you have
after 3 years, if
a) compounded semi-annually
b) compounded monthly
¢) compounded continuously
18) Complete the square
x? +8x—17 3x2—18x+1 x?+ 7%+ 10
19) Solve th i
) Solve the system a) Elimination/substitution method OR b) Matrix/solving simultaneous equations
(w/o calculator) (calculator)

Xt2y—z= -3
—Xt+3z=11
3xt+yt+t2z=1

20) List all the possible rational roots of 3x— 552+ 5x—2



Algebra II Review Practice

21 _
)X+2_x3

22) Answer the following for g(x) = %
y-intercept:
X-intercept:
vertical asymptote:
horizontal asymptote:
Sketch the graph of g(x)

23) A kid launches a water balloon from a balcony. The parabolic equation of the
balloon is expressed as 2
h(t) = —16t “+ 80t + 96

where t = time in seconds
h(t) = height from the ground level (feet)

a) How high is the balcony?
b) What is the maximum height the water balloon reaches?
¢) When does the balloon hit the ground?
24) Answer the following:
a) What is the degree of flx)=3— 2x* - 5x 2
b) For x1004 x5 33 41 , is (x—1)afactor? Is (x+1)a factor?

¢) What is the remainder of 2X°+x% +x 413 - (x+2)

25) What is the equation of a parabola that passes through (1, 7) (-3, 67) and (4, 46)?

Hint: ax2+bx+c=y



26) —3x— 8§ +7=-20 R2x+6/=x+5 Algebra II Review Practice

27)  Determine the equation of an ellipse with these characteristics:
major axis = 12
minor axis = §
foci are on the x-axis

center is the origin

28) Sam buys 25-cent and 2-cent stamps to mail postcards.
He purchased 48 stamps and paid $7.40.
How much of each stamp did he buy?

29) A box's height is 2 feet larger than its width. And, the height is 5 feet smaller than its length.
If the volume of the box is 30 cubic feet, what are the dimensions?



Somewhere on the Isle of Elba...

"Today, we will conquer
imaginary numbers..."

"... a vast, magnificent
math concept!" 18 + 141

Exaggerating and
overcompensating

"Seems kinda
small to me."

Napoleon Complex LanceAF #138
Number (5-15-14)
mathplane com

SOLUTIONS-->



Algebra II Review Practice ‘ SOLUTIONS

1) Simplify 5
1 i ) -1-2

a) 02 mol |l 1 o6 d)273 & =2~ | 4
(-6)(-6) <,, _—%>- :B (order of operations:

exponents before

multiplication
2) For the piecewise function P )
2x+1 if x=0 )= (&) = 64
flx)= 3 if 0<x<6 floy= 20)+1=1
X 2 if x>6

f=3)=2-3)+ 1= -5

3) Identify the domain and range of each function. (write answers in interval notation)

a) y=1[x|—2 by y=A1+x -2 ¢ v= Al 25— «* dy y=5%
D: (—co . +o0 ) D:[-1, T%) D: [-5. 5] D: (— ., +o0 )

R: [2. oo ) R:[2, +0) R: [0, 5] R (0, 40 )

factorr (x+3)x—4)=0

4 1- H13-x =x Isolate the radical: — A/13-—x =x—-1 _ 3 ?{
13-x =-x+1 wxcheck answers! | #13 ~(3)=-3
Square both sides: 13 _ = 2 o 1 -
2 -x—12= extraneous! 1 4/1“’ -4 =
2 o= 4
5) For the quadratic y = 2% - 125+ 10,
answer the following. Then, sketch the graph.
y-intercept: (0. 10) letx =0, theny=10
5
x-intercept(s): (1, 0) (5. 0) lety=0,then 0=2x" —12x+ 10
=2x—1)(x—3)
axis of symmetry: x=3 x=1,5 %
(3. 5) AOS: midpoint of zeros is 3..
vertex: (3.~
or, -b -(-1:) _a
- 22 - 20
equation in vertex form: t
(complete the square) Vertex is on axis of symmetry ‘l I
_1 P ]
}-'=2(x2—6x+ 9 )+10 —2(9) letx=3, theny=-8
5
y=2(x-3)"-8




Algebra II Review Practice

6) Simplify the complex expressions (into standard form)

a) ' b) (3 +0(3 -9 © 2L, 3-1
) 5+i  5-i
5 i 2i il
it MR 10 + 5 - 2i =i 2
~e 21
11 3i
7) Solve 56 76
4 2 _ 3 2 _
a) X 10x™ +9=0 b) 3x” +15x" =0
2 2 2
E-DE"-9)=0 X" (x+35)=0

(x+ 1(x - 1)(x +3)(x-3)=0

x=-1,1,-3,3

8) flx)is a function with domain [-4, 4],

Sketch the rest of the graph if a) flx)is even

SOLUTIONS

d) (4i+ 7)2

1617 + 281 + 281 + 49
-16 + 561 + 49

c) 9x3 +36x2 —x=14
0x>+36%° —x—4=0 (factor by grouping)
o0x? (x+4) + (-1)x+4)=0
(ox* = D)x+4) =0
BGx+DEx-D)E+4H=0

L_

3 -3

—

X=-4,

b) flx)is odd

9) What is the equation of a parabola with intercepts (—4, 0), (7, 0), and (0, —14)?

}-'=a(x—xl )(X—Xz)

-14=2a(0 + 4)(0 - 7)
y=ax+4)x—7)

-14 = -28a

y=5 G+ HE=7)

(plug in 3rd point to find 'a") a= %

10) How many x-intercepts in the following quadratics?  **find discriminants
il 2
a) 3x —7x+10 b) 4x" —9x+1

b - dac = 49 - 4(3)(10) =-71 b?—dac= 81-4(4)(1) =65

| zero intercepts ‘ two intercepts

g
¢) 9x" —6x+1

b?—dac= 36 - 4(9)(1)=0

one intercept




Algebra II Review Practice

11) Solve for x.

SOLUTIONS

a) logx 32=35 b) log3 (1-x)=4 ¢) log25+logd =% d) he=x
529 .
X7 P*=1-x log(25 x 4) = log 100 log .e=x
x=2 x=—80 _
x=2 x=1

12) What are the linear equations?

a) x-intercept, 6 (6. 0) b) vertical line through (3, 6)
y-intercept, -3 (0, -3)
. (3, 6)
oo 07CD _ 1
SOPET 760 2 x=3

since we know the y-intercept,
we'll use slope intercept form:

1 2
}.r: ’)X_J

c) parallel to v = 2x and
passing through (1. -1)

slope is 2
point is (1, -1)

use point slope form:

y+1=2(x-1)

13) Graph the absolute value function y= —|jx — 5|+ 3

What is the y-intercept? v =—(0) — 5|+ 3

(O: '2)

¥ ]

+3= -2

What are the x-intercepts?

(0y=—|jx — 5|+ 3 (isolate the absolute value)
3=—-x—35§
I=[x-5 ("split" the absolute value)
x-5=3 X-f=-3 (8,0) and (2, 0)
X=38 x=2

14) Find a cubic with roots -5, 1, and 6 AND the
coefficient of x % is 8
E+HE-1DE-6)

¥ 3 - ¥
X+5HE" —Tx+6)= X —TX"+6x

W%

multiply by -4 to change coefficients

3 9
-4xT+8x7 + 116x — 120

T sx? —35x+30
3 2
X7 —2x7—29x+ 30 23452 2 +0
. N 4 2 s—1] x4 —3x2+2x+10
15) Using long division or synthetic division, find x —3x~ +2x+10 = (x— 1) 4 3
subtract X —x"
2
L1 0 32 10 x-3x?
7 9
1 1 -2 0 X3+X2—7‘X + 10 subtract X%
11 20 10 ! 22
= subtract _sz +2x

0 +10



Algebra IT Review Practice

SOLUTIONS
16) Answer for the following matrices:
A= 1 2 B= 4 -2 c= |0 3 -3
-1 0 5 1 6 1 7
a) A-B b) BC ¢) BA e BA%AB d) 2A+B
-4 2.2 3 -3 2(1) 2(2) 4 -2
= @ ] ; 1 2 2 20) | T s 1 | =
1-5 0-1 - @ 0
3 4 10 -26 6 8 6 2
-6 -1 6 16 -8 (4) 10 31

17) You deposit 10,000 dollars into a bank that offers 4% annual interest. How much money will you have

after 3 vears, if

a) compounded semi-annually

A =10,000(1 + .02)6 = 11.261.62

b) compounded monthly

(6 total compounds; 2% per compound)

T nt
A=P(1+ —)

.04 36
A =10,000(1 + 57

(.04/12 per month; 36 months)

¢) compounded continuously

18) Complete the square

x> +8x—17
x2+8x -17

x2+8x+16—17

x2+8x+16 — 17 - 16 "subtract to balance"

.
(x+4) —33

19) Solve the system

X+2y—z= -3
—x+t3z=11
xt+yt+2z=1

combine 1st and 3rd:

Xt+2y-z=-3
60X -2y -4z =-2
-5% -5z=-5

Constant; —2
Lead coefficient: 3

A =10,000e %) =11,274.97

11.272.72

A = future amount

P = principal amount

r = interest rate

n = number of times the
amount is compounded per

year
(4% per year; 3 years) t= numbeI(" of years
continuous
A=pet compounding)
3x2—-18x+ 1 x*+7x+ 10
"separate the x terms" 3;,;2 —18x +1 'factorto get XE 17k 110
" 2., 9 coefficient of 1"
add / b 3(x°—6x ) +1 5 19 19
2 R 7+ 10 T
3(xT—6x+9) +1—-3(9)
2
2 &+ 1) - %
"factor and simplify" I(x—3) —26 2

a) Elimination/substitution method OR b) Matrix/solving simultaneous equations
(w/o calculator) (calculator)
combine 2nd and result of 1st/3rd:
-5% - 5z="-5 1 2-1 X -3
— . - =11
xtz=1 substitute 2nd: or |-10 y 1
Xx+3z=11 x+3z=11 31 2 z
47 =12 R substitute 1st:
z=3 'X+9;” Xt2y-z=-3 1 2-11-3 SOLUTION
X = -
2+2y-3=-3 -10 3 |11 2
(Plug in answers to check) y=1 312 1 1
20) List all the possible rational roots of 3x sxli5x-2 3
"factors of p" 1,2 . . + s 1 2
"factors of q" 1, 3 possible rational roots: | £ 1 £2 3 iT




Algebra II Review Practice SOLUTIONS
21) x—3 2 A (-1) .
<+ _ _ x—3 2 (1) Xl-x)=x-1 test solutions:
x—1~ 1-x T x x-1 (1) (1-%) , 4
) . x—xF —x+1=0 R M
X—3 =
X= = - 2 =2 v
Tt x2+1=0 3 5
L1+ =—= =
x—1 (Cross inly) x=-1 or}/ Y 0
T 1-x (eross multiply) undefined! (extraneous)
- x=-1
22) Answer the following for g(x) = % I
-6 1
y-intercept: (0, —6) 2(0) = 7 = :
. o 3%-6 i /1
x-intercept: (2. 0) 0=—577 x=2 -
) _ }":3 [ ™ ™ T At F A S [ A A Y S A A B
vertical asymptote: X =1 function is undefined t P
. whenx+1=0 .
horizontal asymptote: y =3 x=-1 t
function is neither top heavy '
nor bottom heavy; :
Sketch the graph of g(x) coefficients are 3/1 =3 :
1
23) A kid launches a water balloon from a balcony. The parabolic equation of the
balloon is expressed as 5
h(t) = —16t% + 80t + 96
o h(t) (2.5.196)
where t = time in seconds
h(t) = height from the ground level (feet)
a) How high is the balcony? at time 0. (0, 96) | 96 feet (0. 96)
Vi )
b) What is the maximum height the water balloon reaches? Vertex 7
196 feet b 80
: N 2a — 32 — 25 4 0
c) Whep does the baﬂgon hit the ground? o
x-intercept: -16t<+ 80t+ 906 =0 h(2.5)= 196 (time cannot be negative)

24) Answer the following: ~16¢+ D=6 =0 t= '}/OT 6

a) What is the degree of fix)=3— 2x% — 537 | the degree is 2

5
b) For x!%+x°-353 +1, s (x —1)afactor? Is (x+1)a factor?

¢) What is the remainder of 20 +x? +x+13 - (x+2)

the constant ----

5 2 . .
(Use remainder theorem) plugin-2: 2(-2) +(-2) +(-2) + 13 = -49 |Remainder is —49

25) What is the equation of a parabola that passes through (1. 7) (-3, 67) and (4, 46)?

. 2 "
Hint ax® +bx+c=y  (1,7; a(l) +b(1)+c=7 a+b+c=7

(-3, 67): a(-3)° + b(-3) + ¢ = 67

4X2_~X+10 9a—3b+c=67

16a+4b+c=46

N
(test 3 points to check answer) (4,46): a(4) +b(d) +c=46

(using factor theorem) plug in the opposite of

W% Y -3)’+1=0

D% 1y —3enP+1=4

solve the 3 equations with
3 unknowns:

a=4
b=-7
c=10




26) —3[x—8|+7=—20 Rx+6/=x+35

Algebra II Review Practice

—3jx — §| =27 2Xx+6=x+5 OR 2x+6=—(x+5)

x=-1 2Xx+6=-x-5

[x—8§ =29

3x=-11

x=17 or —1

27)  Determine the equation of an ellipse with these characteristics:

major axis = 12

SOLUTIONS

If major axis is 12, the a value is 6.
minor axis = 8 If the minor axis is 8, the b value is 4

foci are on the x-axis Since foci are on the x-axis, the ellipse is 'horizontal'

center is the origin

(-0 G0

2 2
2 4% X Y _
6 1 36 + 16 1
28) Sam buys 25-cent and 2-cent stamps to mail postcards.
He purchased 48 stamps and paid $7.40.
How much of each stamp did he buy?
let x = # of 25-cent stamps (using substitution) 50
y = # of 2-cent stamps X=48—y S

. x+20=¢
s then.  5s(45 —y)+ .02y = 7.40 fhen, x+20=48
S 12— 25y + .02y = 7.40 xo s
£ T LY ULy = 7.4
25(x) + .02(y) = 7.40 ’ !

—23y =—4.6
29) A box's height is 2 feet larger than its width. And, the height is 5 feet smaller than its length.
If the volume of the box is 30 cubic feet, what are the dimensions?

Volume = (length)(width)(height)

28 25-cent stamps
20 2-cent stamps

30 = (b +35)(h—2)(h)

30 = (h+ 5)(h” — 2h)
30= h> +5h” — 2h° — 10h

b +3h%—10h — 30=0

n’(h+3)— 10 +3) = 0
(h? - 10)h +3) = 0
h= Af10,- H10,-3

**since height (h) must be greater than 0, the only solution is 4/10

To check: (4/10 + 5)( A/10 }(A/10 -2) =

length (h+ 5)

(8.16)(3.16)(1.16) = 30 |~

width (h - 2)
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