EXTRA PRACTICE
Math 10/20 - Mr. Merrick - January 20, 2026

1. Find the equations of the two lines that are 4 units from the line 5x + 12y = 8.

[ Lines that stay the same distance apart must be parallel (same slope). So we look for all lines parallel to
5x + 12y = 8 that are 4 units away.

If we only change the constant on the right, the slope stays the same:

5z + 12y = k.

For lines of the form Ax + By = k, the distance between Az + By = k1 and Ax + By = k2 is
k2 — k|

Here A =5, B =12, s0 v/52 + 122 = 13.

Set the distance equal to 4:

|k -8
13

—4= k-8 =52=k=060o0r k=—44.

So the two lines are | 5z + 12y = 60 and 5z 4 12y = —44 ‘ ]




2. A line intersects the positive z- and y-axes and contains the point P(—2.5,3). One of its intercepts is 4.
Find the slope of the line.

[ The line crosses the z-axis at some positive point (a,0) and the y-axis at some positive point (0, b). One intercept
is 4, so either a =4 or b = 4.

If a line goes through (a,0) and (0, b), then it can be written as

Ty

T d g

a * b ’
because it is true for (a,0) and also true for (0,b).
Try a = 4:

r Yy

—+==1

4 + b
Plug in P(—2.5,3):

ﬁ+§—1:>—§+§—lz§—1—3:>b—%
4 b 8 b b 8 137

Now use the two intercept points (4,0) and (O7 %) to get slope:

24

iz — 6

_ 13 __5
TS T T

Check the other option b = 4:

T LYy

a 4
Plug in P(—2.5,3):

—-25 3 —-25 1
a + 4 = a 4 —a 0,
but that is not allowed because the intercept must be on the positive z-axis.
So the slope is _ 6 ]
P 13

6,24
Yy=-—13T+ 133




3. Let b be a real number. The two lines whose equations are 2z — y = 5b and 4z + y = 6b*> — 17b intersect
at a point P. Determine all values of b so that P lies below the line z — y = 10.

[ First find the intersection point P(x,y) in terms of b.
Add the equations so y cancels:
(22 —y) + (4z + y) = 5b+ (66 — 17b) = 6 = 6b° — 12b = = = b® — 2b.

Substitute into 2z — y = 5b:
2(b* — 2b) — y = 5b = y = 20> — 9b.

So
P(b* — 2b, 26 — 9b).

Rewrite z —y = 10 as y = x — 10. Being below the line means y < z — 10.
Substitute z and y from P:
2% —9b < (b* —2b) =10 = b —Tb+10 < 0= (b—2)(b—5) < 0.

This is negative between the roots, so
2<b<b.

Thus [E<5<5) |

A
dz +y =602 —17b

P (example b = 3.5)

—y=>5b




4. The vertices of AABC are A(0,0), B(8,6), and C(3,5). Find the equation of the vertical line that divides
the triangle into two regions of equal area.

[ First find the total area. With A(0,0), we can use
1
Area = §|$1y2 — y122]
with (z1,y1) = (8,6) and (z2,y2) = (3,5):
Area — %|8~5—6~3| - %|40—18| — 11
Half is %
Let the vertical line be x = k.

Find the lines of the triangle:

3 5 1 22
AB.y—Zx7 AC’.y—gzv7 BC.y—gm—&—g.
If 0 < k < 3, the left piece is a triangle between AB and AC. At x = k the vertical length is
5 3 11

So left area is
1 11 11

Ap = 5 (k) <Ek> =5+

Setting 31k* = 1l gives k* = 12, so k &~ 3.46, not in [0, 3].

So 3 < k < 8. It is easier to find the area on the right and subtract from 11.

Atz = k: 3 . 99
= -k =-k+ —.
YAB 1'% YBC 5 + 5
The vertical length is
88 — 11k 11(8 — k)
20 20
The horizontal distance to B(8,6) is (8 — k). So right area is

YBC — YAB =

We want 11 — Ag = %:

11—%(8—1@2:1?1:>(8—k)2:20:>8—k:2\/5:>k:8—2\/5.
So the line is . ]
A
B(8,6)
C(3,5)

0,0)




5. Two of the vertices of AABC are A(—2,6) and B(4, —2). The third vertex C lies on the line 2x — 3y = 6.
Find the coordinates of C' if the area of AABC' is 32.

[ Let C = (z,y) and remember C' must satisfy 2z — 3y = 6.

Use the coordinate area formula:
1
Area = o |z1(y2 — ys) +@2(ys —y1) + 23(y1 —92)].

With A(—-2,6), B(4,—2), and C(z,y):

1

32= S |(-2)(=2— ) + 4y = 6) +2(6 — (-2))|.
Simplify inside:
(=2)(-2—y)=4+2y, 4(y—6)=4y—24, x(8)=8ux.
So 1
32 = §|8x—|—6y— 20| = |8z + 6y — 20| = 64.
That gives two equations:
8x 4+ 6y =84 or 8x+4 6y=—44.

Now solve each with 2z — 3y = 6.
Case 1:

8 =84
o +6y=8 :>C:(8,E).
20— 3y =6 3

8 =4
x + 6y 4 éC:<—§,—%>.
2z — 3y =6 3

10 8 34
So|C = (8,3) or C' = (75,75) . ]

Case 2:

solid: (4, dashed: Cs




6. Line L; has z-intercept at A(8,0). Line Ly is perpendicular to L; and has y-intercept at B(0,6). The
two lines intersect at a point C' on the line y = . Find the equations of the lines L; and L.

[ Let the slope of Li be m. Since Li goes through (8,0):
Li: y=m(z—8).
A line perpendicular to slope m has slope —%, SO
1
Lo: y=——x+6
m

because its y-intercept is 6.

The intersection point C' is on y = z, so at C' we can replace y with z.

From Lo:
x——ix+6:>r—67m
T oom T m+ 1
From Lq: N
m

Set them equal:

6m 8m 6 8
= — 1) = 1 -
] m_1:>m+1 m_1:>6(m )=8m+1)=m 7
So .
Li: y=—-T(x—8)=—Tx + 56, Lg:y:?x—i—f}.

Thus ley:77x+56andL2:y:%x+6. ]

Lg:y:%x—i—G
C(7,7)

B0 61

Li:y=—Tz+56




7. The triangle ABC has vertices A(3,2), B(8,2), and C(5,6).

(a) Calculate the area of this triangle.

[ A and B have the same y-value, so AB is horizontal.

|AB| =8 —3 =15, height =6 — 2 = 4.

Area = %(5)(4) ~ 10

]

(b) Calculate the length of the altitude AD.
[ Find the equation of BC.
Slope:

Using B(8,2):
4
y—2=—3(z—8) =>4a+3y—38=0.
Distance from A(3,2) to the line 4z + 3y — 38 = 0:

4(3) +3(2) —38] _ |12+6-38] 20
VA2 32 B 5 5

so[AD=1]

(¢) A line parallel to AD intersects AB at M and BC at N. If MN = 3, find the coordinates of the
points M and N.
[ Since BC has slope f%, a perpendicular line (like AD) has slope
direction has length /42 + 32 = 5.
To make length 3, scale by %

3

3, 80 a direction vector is (4,3). That

m:(E 9).

575
Let M = (t,2) on AB (because AB is y = 2). Then

12 19
N=(t+—,— ).
(+%%)
Because N lies on BC, use 4z + 3y = 38:

12 19 17
4(t+€)+3<€> =38=4t+21=38=1t= .

17 17 12 19 133 19
M= (z»z)’ N= (Z*?E) = (%?)-

17 133 19
Thus | M (=,2), N (== =) |

So




C(5,6)

altitude AD




