3 Linear Coordinate Geometry Feb 2019 (No Calculators)

3 pts 1. Line p has an x-intercept of 13 and is perpendicular to the line y = 2x -1. At what point
do the lines intersect?

Ans.

4 pts 2. A line with slope 2 intersects a line with slope 6 at the point (40, 30). What is the
distance between the x-intercepts of the two lines?

Ans.

S pts 3. Lines p and g are 4 units away from the line 3x — 4y = 8. Lines p and q intersect the
line 2x —y = -3 at points R and 7. Find the distance RT.

Ans.

Linear Coordinate Geometry
1. Line p has a slope of -1/2. Since jts x-intercept is 13, then its y-intercept is 6 1/2, using

. 1 . T
slope. Thus p has equation y = "5 X + 6% - Using substitution to solve the sim. eq.:

R Uy 1 _ A1 Y — _
5x+65 2x 1-)75—25x,sox—3.lny—2x—1,y=2(3)—1,y=5. Ans. (3, 5)

2. (40, 30). Equation with slope 2: y=2x+b, 30 = 2(40)+b,-50=b. So (1) y=2x-50.

E.quation with slope 6: 30 = 6(40) +b,-210=b. So (2) y=6x-210. The x-intercept. for
either (1) or (2), sety =0 and solve. For (1) x = 25, for (2) x = 35. Difference is 10. Anms. 10

5

AN
3. Since 3x — 4y = 8, the unit distance between parallel lines is + 5 according to the constant 8
and the 3-4-5 right triangle from the coefficients of x and y. So one of the parallel lines is

3x—4y=8+4(5) > (1) 3x — 4y = 28, and the other is 3x — 4y = 8—-4(5) ¥ (2)3x -4y =-12.
Where these lines intersect (3) 2x —y = -3, -4(3) + (1): -8x + 3x = 12 + 28,sox=-8. In (3):

-16 —y =-3,y=-13. Thus (-8, -13). -4(3)+ (2): -8x +3x =12 — 12, so x =0. Thus (0, 3).
The distance between the points: /(-8-0)? +(-13-3)? = /82 +16” = 8./5. Ans. 8.5




3 Linear Coordinate Geometry Feb 2018 (No Calculators)

3 pts 1. A line contains the points (3, -7) and (5, 9). Find the equation of the line perpendicular
to this line with a y-intercept of 6. Express answer in y =mx + b form.

Ans.

4 pts 2. Calculate the distance between the x-intercept and y-intercept of the line
8x+15y=30
Ans.

5 pts 3. Three of the vertices of a rectangle are (5,-2), (14, 1) and (7, -8). Find the coordinates
of fourth point.

Ans.

Linear Coordinate Geometry

1. Slope of line - %+—?7’ = 8. Slope of line perpendicular = -é—. Its equation is Ans.y= -%x +

6

2 .
2. The x-intercept is 15/4. The y-intercept is 2. (-1—5-) yp2= 220,64 189 U Ans 2
4 16 16 16 4 4
3. Points are A(5,-2), B(14,1), C(7,-8). Slope of 4B = 114’“ 25 =%. Slope of BC = ;4*87 =%

Slope of 4C = _52+8

=-3. So the right angle is at A. Side BD is parallel to AC: y = -3x form,

3x +y = c passing through B: 3(14) + (1) = 43, thus [1]: 3x +y = 43. Side CD is parallel to
AB:y= %x form, x — 3y = ¢ passing through C: (7) — 3(-8) = 31, thus [2] x-3y=31.

3[1]+[2]: 10x =129+ 31 =160, so x = 16. In[1]: 3(16) +y =43,y =-5. Alternate solution:
If a student can graph well and uses the slope from A to B which is (right 9, up 3), then from C:

(7 right 9, -8 up 3) < (16, -5). ~ Ans. (16, -5)



3 Linear Coordinate Geometry Feb 2016-17 (No Calculators)
3 pts 1. For what value of 4 will the line Ax — 2y = 7 be perpendicular to the line

2x + 5y =137
Ans.

4 pts 2. Line L has an x-intercept of (13, 0) and line M has an x-intercept of (11, 0). The slope
of line L is 4/35 greater than the slope of line M. If the two lines iptersect at (a, 2), where

a<1l,finda.
Ans.

S pts 3. Isosceles AABC has base AB, where A(23, 15) and B(5, 3). Vertex C is on the line

7x+y=-3. Find C in (x, y) form.
“Ans.

Linear coordinate Geometry

1. In standard form, the coefficients of x and y sw1tch and the sign changes, so A=5. Ans.5

2. Lix-1 (13, 0); M: x-i (11, 0). Slopes: L =M + —, using point (a, 2), & 2.2, 4 3
35 13 -a l1l-a 35

-2(11-a)+2(13- a) 4 -

Gakilog T 35 . (13-a)(11-a)= 36 9 143-24a+22=35
a2-24a+108=0-)(a—6)(a—18)=0. Since a <11, thena =6'. ~ Ans.6
3. Midpoint of 4B: (232""5,152"'3) (14, 9). Slope of AB: lg z . The slope of the

perpendicular blsector Is-> ,thusy=-= x = 3x+ 2y 3(14) + 2(9) = 60. We need to find out
where this line (1) 3x + 2y 60 mtersects the line (2) 7x +y = -3. -2(2) =-14x — 2y 6.
Adding to (1): -11x = 66, so x = -6. In (2):7(-6)+y=-3 > y=39, Ans. (-6, 39)



PP

3 Linear Coordinate Geometry Feb 2016 (No Calculators)

3 pts 1. Line m is parallel to the liney = -35-x + 7 and passes through the point (8, -5). What is
the y-intercept of m?
Ans.

4 pts 2_. The coordinates of A and B of right triangle ABC are (4, 1) and (9, 8) respectively. If
angle B is the right angle, and point C has coordinates (g, -2), find a.

Ans.

5 pts 3. (10, -2) and (6, -4) are the vertices of the base of an isosceles triangle. The third vertex
of the triangle is 10 units from the base of the triangle and is in the first quadrant. Find the
coordinates of the third vertex. :

Ans.

Linear Coordinate Geometry

4 Cad
1. m takes same slope, so y = §S-x+b - 5= -2—(8) +b=> -5- 4—5—=b. Ans. -9—5-

2. The slope of 4B = —98——1 =

Sx+ 7y =¢. Plugging in B(9,8): 5(9) +7(8) =45+ 56 = 101, thus line BC is 5x + 7y = 101.
Pluggmg in the point C(a, -2): 5a +-14 =101 & 5a = 115, s0 a=23. Ans. 23

N . . 5
The slope of BC is -—5— , thus taking the form y = —7x or

w1

3. The slope of the base is: —4+2 =—%. The midpoint of the base is: (10;6 , '2_4) = (8, -3).

6-10 2
So £hé slope of the perpendicular bisector of the base is -2. Using the right | \
triangle at right to find the coordinates of the vertex angle: (2x)* + x* = 10% 2x‘l \\\10
5%2 =100, so x =2+/5. The x coordinate is 8 - 2+/5 and the y coordinate is \ *Q(S, -3)
3+4./5. Thus (8 -2+5,-3+445). Ans. (8-2+5,-3+445)



3 Linear Coordinate Geometry Feb 2015 {IHo Calcalators)

3t 3 ’1'.“./:_" L N R N 2 . 3 X _ . ) -~ . .
0 B3 2. 1040, F) and {10, 3) are the coordinates of two opposite vertices of a square, whiat is
the equation of the line that contains the other diagonal? Siate your answer in the form

iy
Loiin b 0,

Ans,

prba D AT B 1 7 : e : L -~ FEN ; : 3
4 pi3 2. Consider line L which contains the poinis (-3,8) and (6, -}, What is the length of the

hypotenure of the right triangle formed by L, the x-axis and the v-axis?

S tn T S00 0Ny R 3 'r - . Dalle 2T 2 . Sl & . '
S Pz . A0, 0), B(2, 6) and C(4, -2) are the coordinates of iriangie ABC. Find the point (%,
e ifersection of the median to side AB and perpendicuiar bisector of side BC.

Linear Coordinate Geometry
1. The midpoint of (6, 9) and (10, 3) = (8, 6). The slope of the line through (6, 9) and (10, 3)

2-3 =32 Sotheotherdiagonalhasslope%. y=§x+b')6=g(8)+b'9.
o)

is

6-10 2 3
6=53+b>b=2. Ans.y=Z2x+2
2. Slope of L: 8{% =§ Line L is: 8=-§(-3)+b S>8=4+bb=4 y=_-§x +4.

In standard form, 4x + 3y = 12. x-i=3 and y-i =4. A basic 3-4-5A. Ans. 5

3. Median to 4B: mdptof 4B: (1,3) through C(4, -2): y = —53- x 2 5x+3y =14 (1)

L bis. of BC : mdpt of BC: (3, 2); slope of BC: i;y= i—x 2 x—4y=-5(2)

-2
5(2) - (1): 23y = -39, so y= %—2— 3(2)+4(1):23x=41,s0x = g-,l,— Ans. (55)

2



3 Linear Coordinate Geometry Feb 2014 (No Calculators)
3 pts 1. Find the y-intercept in (x, y) form of the line passing through (-3, 6) and (5, 10).
Ans.

4 pts 2. Find the next highest point (x, y) on the line 5x — 12y = — 6, which is beyond the
point (6, 3) that also has integral values for both x and y.

Ans. _

S pts 3. Line m passing through the point (=3, 15) is perpendicular to line p, whose
equation is 3x — 4y =—27. How far is the y-intercept of m from line p?

Ans.

Linear Coordinate Geometry
L m=210 —yp 4= %x+b > 10= %(5)+b > b=74% Ans. (0, T¥4)

-3=2

2. The slope is 5/12, so the next higher integral values above (6, 3) are (6 + 12,3 + 5) =
(18, 8). Ans. (18, 8)

3. The line perpendicular to 3x — 4y = -27 has the form 4x+.3y =, plugging in the point
(-3, 15) makes 4x + 3y = 4(-3) + 3(15) = 33. The y-intercept of this line is (0, 11). The
line parallel to 3x — 4y = -27 passing through (0, 11) is 3x + 4y = -44. The distance

between these two parallel lines is ,—4—4_5(——27—), = % = 3—? =3.4. Ans. 3% or 3.4



3 Linear Coordinate Geometry Feb 2013 (No Calculators)

3 pts 1. Two lines pass through the point (-4,
slope m, and a y-intercept at (0, 9). The other

-7) in the xy-coordinate plane. One line has
(0, 10). Find the value ofm, -m

line has slope m, and a y-intercept at
-

Ans,

S pts 3. The coordinates of AABC are A
from A to side BC. Point E on line AD h

(6,11), B(-2, 1) and C(10. -1). 4D is the median
line through E perpendicular to line AD,

as X-coordinate of 8. Find the X-intercept of the

Ans.

Linear Coordinate Geometry
_10-(ND_ 17 _9-(-7) _ 16

_ 2 m,-m, =Y, Ans. Y
].. mz O.__(_4) 4 - 1 0_(_4) 4 = !

. . .. (Sa+a 4a+2a
2. Slope of L = fa-2a _ —;- Slope of Perpendicular line -2. Midpoint: ( > )

2
Sa—a
i isecti ion:y = -2 +b»2x+y=b.2(3a)+3a=0b,
:1(3511; Ba;. Perpendicular bisecting equation: y X ons. 9a on (0, 9%)
118 = ¥va.
3. A(63 1 1): B('zp 1) and C(IO. "1) Mdpt. D= (4, O) Line AD.' y= 11-0 11

1" = -2-x form,
0 11x =2y =11(6) — 2(1 =44 11x- 2y =44. For x coordinate §: 11(8) -2y =44 >
the y-coordinate is 22. The line perpendicular to line AD has the form 2x + | ly=C.
Passing through E, the equation is: 2(8) + 1 122)=C > 16 +242 = C,2x+11y=258,
The x intercept of this line is:2x + 11(0) =258 S x = 129.

Ans. 129



3 Linear Coordinate Geometry Jan 2012 (No Calcuiators)

3 pts 1. Find the value of the slope of the line: 2x—y=3y—Xx+ 2.
Ans,

% is reflected across the main diagonal x =y to form a line with
equation Ax + By = C, where A, B and C are relatively prime integers and A> 0. Find the
sum A +B + C.

4 pts 2. §x+%y=

Ans.

5 pts 3. Find the equations of the lines A and B in slope-intercept form such that:

« the sum of the values of their slopes is 4.
e the y-intercept of line A subtracted from the y-intercept of line B equals 2.,

e line A intersects line B at (-1, 3).

Ans.

Linear Coordinate Geometry
1. 2x~-y=3y—x+2 -4y=-3x+2 P y=%x—-1/2. Thus%isslope.  Ans. 3/4

2. The inverse of g‘—x L y= Lisdys 2 y= -é— (x and y switch). Multiplying by 12:

2 4 3
3x+8y=6. 8+3+6=17. Ans. 17

3. Let1ineAbey=mx+bandletlineBbey=nx+a. ()m+n=4and(2)a-b=2.
Plugging the point of intersection into A and B: A produces 3 =-m + bor(3)b-m=3;
B produces 3 =-n +a or (4) a—n = 3. Adding (1), (2), (3), and-(4): 2a=120ra=6.
Plugging back through: (2): 6 —-b=2,b=4;(3):4-m=3,m= ;(HD1+n=4,n=3.
SoAisy=x+4,and Bisy=3x+6. Ans. line A:y=x+4,lineB:y=3x+6



3 Linear Coordinate Gebmetry: Feb 2011 (No Calculators)
3 pts 1. Find the equation of the line in standard form (Ax + By = C, where A, B, and C
are relatively prime integers and A > 0) passing through (-2, 5) and parallel to the line
3y +2x=35.

Ans.

4 pts 2. Find the equation in standard form in terms of a and b for the line which is the
perpendicular bisector of the line segment joining (2a, 0) and (0, 2b).

Ans.

5 pts 3. Determine £ so that the line with equatlon 3x — 4y = k is 6/5 units away from the
point (2, 3).

Ans.
/
y

Linear Coordinate Geometry

1. Equation of line same form: 2x + 3y =: 2(-2) + 3(5) = 11. Ans. 2x+ 3y =11
e e : 26-0 _ b : .
2. Midpoint = (a, b). Slope of line segment: oo, SO slope of perpendicular line is
- a a
%. Lineisy~-b= %(x—a) = by-b?=ax-a’. Ans. ax—by=a? - b’

: : Ax+ By +C| 6 PB2)-403)-k
3. The distance between tw allel 1 :d=l——~, —= " 4
en two paraiiel lines m S0 5 \/5—-!-—1_6—
-6~k

5 ‘,6=[—6—k| 2 (1)6=-6-k or(2:6=6+k. In(1)k=-12 and in (2):
0. Ans: k=0ork=-12

\

~wloy



3 Linear Coordinate Geometry Feb 2010 (No Calculators)
3 pts 1. (3, 6), (-2, 3) and (13, k) are collinear. Find %.

Ans.

4 pts 2. Line segment AB has endpoints A (3, -1) and B (13, -5). Find the point of
intersection of the line 3x — 4y = 8 and the perpendicular bisector of segment AB.

Ans.

5 pts 3. Triangle ABC has vertices A (1, 2), B (7, 8) and C 11, -6). Find the coordinates
of the centroid, which is the point of concurrency of the medians of the triangle.

Ans.

Linear Coordinate Geometry

6-3 _ k-6 5 3_k-6 5
3-(-2) 13-3 5

30 =5k - 30 =» 60 = 5k, thus k = 12. Ans. 12

1. The slopes between pairs of points is the same:

3~-13

2 |
2 5"

i

2. The midpoint of 4B = [13;3,_5+—1] =(8, -3). Slope of 4B

slope of the perpendicular bisector is % . Equation form: y = %x or 5x — 2y = ¢. Plugging

in (8, -3): 5(8) — 2(-3) = 46. Thus the equation: (1) 5x — 2y = 46. Where does this line
intersect (2) 3x —4y = 8. -2(1) + (2): -10x + 4y =-92 (+) 3x — 4y = 8 =¥ -Tx = 284, thus
x=12. In(2): 3(12)-4y=8 =¥ 28=4ysoy=7. Ans. (12,7)

3. A(1,2),B(7,8),C 11, -6). The midpoint of 4B is (4, 5). The median equation from
| —6-5 __ 1. equation: (1) 11x + 7y = 79. The midpoint of BC is (9, 1).
2 1.

-4 7’
The median equation from A to BC : slope ryhe ry equation (2) x + 8y = 17. Solving
these simultaneously: -11(2) + (1) = - 11x - 88y =-187 (+)11x+7y=79 2 - 8ly =-108
y =4/3. Plugging into (2): x + 8(4/3)=17 = x+10% =17. Thusx=6).
Ams. (6 4,1}%) or (19/3,4/3)

C to 4B: slope



