Name MTH 1000 - Precalculus

PRACTICE ADVANCED STANDING EXAM
[#1-20 are 7 pts each & #21 is 10 pts]

1. Find the x and y-intercepts for the following:
x> =1000 - y*®
X-int: y-int:
y=0= x* =1000-0 x=0=0=1000-y®
x? =1000 = X = +4/1000 = +10+/10 y? =1000 = y =3/1000 =10
(10110,0)& (-10v10,0) (0.0)
3 pts 4 pts

2. Find the equation of the line (in y = mx+b form) that passes through the
following points: (21)and(4,-5)

m:ﬁf’%}:%:—?ﬁ:—:% 3 pts get slope
y=mx+b=y=-3x+b
[i]=-32]+b=1=-6+b=b=7 3ptsfind intercept
y=-3x+7 1 ptfinal equation

3. Give the domain of the following functions:

f(X) = XZ:ZZ = (x+:)’:()_(?(—4)
No zeros in denominato r= x = —-3and x #4 3 pts
g(x)=+/200 - 40x Nonegatives under root =>200—40x >0 => —40 x > 200 = X < -50

(-2 pts if forget to reverse ineq)
Domain : x < 50 or (— 00,-50] 4 pts final ans



x? if x<2

4. Graph the following piecewise function: f(x)= { ; _
—sx+4if x>2

(Hint: 1t may help to graph the pieces separately first.)

Fan
LF

% \
kN N

2 pts 2 pts 3 pts
[1 pts per side & 1 pt per endpt]

5. Find the coordinates of the vertex:

f(x)=4(x+3)* +5 f(x)=5x* —10x+7
X = —[-10] _10_1q
2|5 10
vertex : (~3,5) X=1=y=5(1) ~10(1)+7 =5-10+7 =2
vertex : (1,2)
2 pts x-term & 1 pts y-term 2 pts x-term & 2 pts y-term

6. Divide the following polynomials and find a Quotient and a Remainder:
(2x® + 7x2 —10x — 1)+ (2x —1)
2 pts first term & 1 pt each additional term
x> +4x-3
2X —1>2x3 +7x° —10x -1 2 pts change all signs in subtraction
—2x% +1x°
+8x% —10x
—8x° +4x
-6x-1
+6x—-3
-4
1 pt remainder




Identify the vertical and horizontal asymptotes:

X—3 2x? -3

X= — _ _2x-3
f(X) _4 (x—2)(:)g(+2) f (X) - x2 —12x + 35 — (x-7)(x-5)
Y==is2
V.A.: x=2and x=-2 V.AA.: x=7and x=5
HA.:y=0 HA:y=2
2ptsV.A. & 1 ptHA. 2 pts V.A. & 2 pts H.A.

Solve the following Inequality:

2 >_1 l
X2 T %=
2(x-1) 1(x+2)
w2~ %1 2 0= Geagen ~ oo )(x+z>20
2x-2 0 2X—2—X— 2
(cr2)(x1) — (x- 1)(x+2) = (o) 2 0= poayoey 2
BC = O
3 pts move and combine into single fraction
e = e
B - + + +
_ - — + +
3 pts chart/explanation
-2 1 4
o o [}
— + — +

—2<x<land 4<x

1 pt answer (either form is OK) (21)U[4 )
= (4 , 00

Perform the indicated function compositions using the following formulas:
f(x)=x+1 g(x)=x*-5

(go F)x)=g(f(x)=g(x+1)=(x+1)* =3=x*+2x+1-3=x> +2x -2
X— > x+1—95(x+1)" =5=x* +2x+1-5=x*+2x—4 4pts

(9o 1« 1)0) - a(F(1(0)= o) = g(2)= 451

0—5(0)+1=1—">@1)+1=2—2>(2)* -=5=4-5=-1 3pts



10. Find the inverse of the following function:
[Be sure to indicate if there are any restrictions on the domain of the inverse.]

f(X)=+vx—-2 f'(X)=x*+2 4ptseq

Domain: x>0 3 ptsdom
Domain :x > 2

f(x)=vx-2=
Range :y >0
y=~X-2
X=4y—-2
X =y-2
y=x"+2

11.  Solve the following equations:

2X+2 — 32
2x+2 — 25
X+2=5 1 ptrewriteas2’s & 1 pt proper combinations of exponents & 1 pt solve
X=3
In(x—4)=2
log,(x—4)=2
e’ =x-4 1 pts base e & 2 pts rewrite as exp & 1 pt solve
x=e’+4
Solve for x:

12.  log(x-3)+log x =1
2 pts combine logs & 2 pts convert to exp & 2 pts factor poly & 1 pt ans [-1 if no discard x = -2]
log,,(x—3)+log,, x =1
log o((x—3)- x)=1
log 10(x2 —3x)=1
10" = x* —3x
0=x°-3x-10
(x=5)x+2)=0
X=50r x=-2
But if x=-2
= log,,(~5)+log,,(- 2) =1= Impossible
So x =5is the only solution.



13.

14.

15.

Convert the following into the specified units:

20 degrees=__ = radians e ] 3 s
—radians =__10°_degrees Z.180_180_10° 4pts

Find the exact value of the following:
[Note: The angles are in radians.]

sec%”:—«/i cotif =+ sin(4m) =0
= 2in Qll=(—+) 7 = 2in Ql = (+,+)

3 1 3r V2 iz \/_ s 1 4m = 2rev
COSTF =——- = secF =—F fanff =+J3 = cotF =+

2 pts # & 1 pt +/- sign 2 pts # & 1 pt +/- sign 1pt

Graph the following trig function:
Be sure to label your axes appropriately. [Note: The angles are in radians.]

f(x)=3sin (% x)

34
Amp: 3
7 20n
Period: 2= = 27 - =2 = 80m 307 607
e 1
34
2 pts shape
2 pts amp
2 pts period

1 pt labeling appropriately
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Write an equation that describes the above graph:
[Note: The angles are in radians and there is no phase shift.]

Amp :5

Period:8=%n:>8B :271:>B:2?”:%

f (x) = —5sec( x)

2 pts amp term & 2 pts trig function & 3 pts period/angle term

17. Find the exact value of the given trig function:
(Note: The angles are measured in radians.)

cos|cos™(2)]= Does Not Exist 2 pts cos*[cos(4z)]=2&  2pts
3>1land cos@ <1 “Zin Qlll = cos@ = — = mowve to QII

cosftan (- 2)]= =& 3pts
tant(-2)=0=>tanf=-2 = XL —2& QIV(+-)

18. Prove the following trigonometric identity:

cot @ + 2 —cscH

1+cos@

2 pts common denom & 2 pts s?+ c?>=1 & 2 pts factor/cancel & 1 pts final ans
cot 0 + sind __ cosé + sind

1+cos@ ~ sind 1+cosé

_ cosé’(l+cos«9)+ sin@-sing
 sinf(l+cos@) ' sind(l+cosO)

— cosftcos’0 4 __sin’
sind(L+cosf) ' sind(l+cosd)

_ c0s@+cos® f+sin’ @
sind(1+cos)

— _cosf+l _ 1 __
~ sing(l+cos@) ~ sing T csc o



Find the exact value of the following: _ 3

19.  sin(cos[¢]+tan*[2]) = 4

3

Use the following formulas to help answer the question above:

Angle Sum & Difference Formulas:

sin(A+ B)=sin AcosB + cos Asin B
sin(A—B)=sin AcosB —cos Asin B

cos(A+ B)=cos Acos B —sin Asin B
cos(A—B)=cos Acos B +sin Asin B

COsA=¢ tanB =%

sin(A+B)=sin AcosB +cosAsin B 3pts

Elalllal=serids=25=3%
3 pts 1pt

20. Find all solutions in the interval 0< 8 < 2r:
[Note: The angles are measured in radians.]

2sin”@+5sin0—-3=0
(2sin @ -1)sin 6 +3)=0
sin @ =+3 or sin g =-3
0=%Zin Ql&Qllor 6 =D.N.E
0 =Zand 3=
2 pts factor quad & 1 pt no solution term & 2 pts each answer
[1 pt ref ang & 1 pt quad]



Find the value of @ [in radians] in the First Quadrant where cos 8 = % then find the

21.
values of the other five trig functions for that same angle 8.
Ql = (++) = sin=+ & cos=+ & tan =+ 12 +y? =22
cos¢9=% 49:% 1pt 1+y2:4
T 2
3 y =3
y=+/3

c050=§=0=60°0r

sin @ =§ 3 pts

tan9:$=\/§ 3 pts
secfd=2=2 1pt

cscd=-=< 1pt

sl

cotd = 1pt



