MATH 27 Name: _K ey

Exam #1
Fall 2022 Roll #: Score: /100

Work each problem in the space provided on the exam page. Full or partial credit will be given only if all
work has been shown and the answers are clearly indicated. Each numbered problem is worth 10 points.

1. Answer T if always true, F if otherwise.
a) The distance between the origin and the point with coordinates (a,b) is va+b .

b) The solutions to the inequality y <0 are the values of x such that the graph of y= f(x)
lies on or below the x-axis.

c) A relative maximum occurs at the point where the function changes from increasing to
decreasing.

d) If f(x) is a one-to-one function, then f(—x) is also one-to-one.

PR R

e) If g(x) is an even function, then g“l(x) does not exist.

2. a) Draw a picture of a circle that is centered at the point (3,-3) and is tangent to the y-axis.

b) Write the equation of the circle from part (a) in standard form.

a) b b) (x-h)* + (y-k)-=¢?
C: (hKk)=(3-3) and ©=3
o So,
[ ) Ea: ux-a»)" + (y+3) = 9\
\‘\":
N

3. Solve the equation: x% —6x=—4 intwo ways.

a) Algebraic Solution b) Graphical Solution
[Hint: It’s a quadratic equation.] Yi= X LI bx 4+ 4
Leave your answer in simplified radical form. Solutions: X; = 0.764 X,= 5.23¢
Zevo Form: A*-éx+4=0 \

By the qQF: X = "("6)'.'." J(-é)l_4.4
2 X
6t {36-1b \/

PR r
i + &—5 6 + &.‘G— _[3 ¥ {g Window: [-—10,. 10] x [-10, 10].
= = Label the solutions on the graph.
L z Approximate each solution to three
decimal place accuracy.
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6<4.

4. Solve the inequality graphically: ik
x —

N S T T . T I

a)ZerOFOI'm: M—4 <O T S T S N0 N T A

X-3
.‘_\

TIA T I T T 1T [T T T T 1111

|/

b Yi= (X46)/(x-3) - 4

c) Sketch the graph in the standard viewing window: [-10, 10] x [-10, 10].
d) Write the solution using either inequality or interval notation. (b'?-’a‘*’ the x-axi(s )
I“Q%U.Q’lty: X <3 a¢ X>6

a¢ Interval: (-oo,.-}) U (6100)

2

5. For the function f(x)=4x—x" evaluate the expression . Simplify completely.

fx+h)-fx)
h

£(x4h) - FG) - 4Gk - (x+hy* - (4x-x*)
h h

- Axtah - (x*r2xh+h?) - 4x4x?
h

4dh -~ X* - 2xh - h* + X*
h

it

~ Ah - 2xh - h?
h

- h(4-2%-h)
h

=k4»2x-h
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b) The graph of a one-to-one function

6. a) The graph shown below is of the function
y=h(x) is shown. Sketch the graph

g(x) for x20. Complete the graph if it
is known that / is an even function.

of the inverse function y= n! (x).

LY
q V=X
ji
e
- il
pd 7
. - i ‘x
: /
PAN%
7 M/
Y= h"(x)
y
A
7. Let f(x) be defined by the adjacent graph. Describe,
using symbols, the effect of each transformation and 3
sketch the graphs of the resulting functions.
> / 3 P X

b) h(x)=7% f(=x)+1
® Ry

gx)=—f(x+2)-1

® HS 2 <
@ VShrink C’-’yz,

@ Rx
@ vs ¥ @ VS 1 4

A
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8. | Refer to the graphs of the functions fand g
to compute the required quantities.

6 a) (f+o)-2) = F()+ 8(2) N SRE
/ 1\ N\
3 b (= f@) 42 - -
0 o (2o . 3 I |
2o (o= 35 | |
A ) N = 9(F@) = 9(3) = 1
A o gend = F(E@) = £(0) =1

9. Let f(x)=——3-—)-c——. Find f~'(x) algebraically.
2x+1

-l - - X
) v= _3x 3) x (2 = 3 4) \\-F (x) =
Y 2%+ ' ) ( y+0 Y 2x-3
2xy + %X = 3y
;,> X = _3Y axy -3y = -X
2)"\'1 y(zx-g)bz - X
>I—.= - X

2x-3
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10. A theorem from geometry states that joining the midpoints of M, yz A (4,14)
the sides of any quadrilateral results in a new quadrilateral -3, 3} B,/
that is a parallelogram. / \MA
", \\ *
The adjacent figure shows the graphs of the points: J— 1 *h
A(4,14), B(-8,8), C(-12,-8), and D(14,-6). (12, 'ﬁg 3 <}41'é)

a) Find the coordinates of the midpoints of the sides of quadrilateral ABCD.

Midpoint of AB= M, = (-—-32'4 ) 8M4) (’ )

Midpoint of BC = M, = (-B,_-iﬁ , :33;;_1) = (-10, 0)

Midpoint of CD =M = (‘.’.13:5.".3 B-6 ) (1 7)

Midpoint of DA=M, = (‘4;4 , "*24 ) = <9, 4.)

b) One way to prove that a quadrilateral is a parallelogram is to demonstrate that one pair of opposite
sides is parallel and equal in length. Use this fact to show that MM,M;M, is a parallelogram.

Show that MM, || MgMy  and A(m,) = d (M;Ms)

s (T« —fi -

nd o () A 4

Alse, d ('NTML) = {gr 4+t = i35 A(&'\"M’,)».- A(WO
and d (W‘?‘) = 18*+11z = {185 | :

Thus MM, MgMy 15 a Paraﬂelojram.

[(Note: m (M) = =2 and d(MMy)= IF472 :W,]

"



