


Her solution is correct, but here is a diff.way

2y = 3(x+2)^2 - 8
2y + 8 = 3(x+ 2)^2
2(y + 4) = 3(x+2)^2
2/3(y + 4) =(x+2)^2
4d = 2/3, so  d =  2/12 = 1/6 

Now continue ....
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We may assume that the two 
airplanes took off from two different 
airport at the same time!!  So Plane 
1 will reach the point (3, 4, 10) after 
one hour, where Plane 2 will arrive  

at the same point after 3 hours. 
Hence no COLLISION
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MTH 111 Math.for the Architects Spring 2018, 1–1 © copyright Ayman Badawi 2018

HW 8: MTH 111, Spring 2018

Ayman Badawi

QUESTION 1. Given L1 : x = 2t+ 1, y = −4t+ 6, z = 7t+ 3 and L2 : x = 6w− 9, y = −12w+ 26, z = −21w+ 30.
Convince me that L1 is not parallel to L2. Also,does L1 intersect L2?

Solution: D1 =< 2,−4, 7 >,D2 =< 6,−12,−21 >. Set D1 = cD2, so < 2,−4, 7 >= c < 6,−12,−21 >=<
6c,−12c,−21c >. Hence 2 = 6c implies c = 1/3; -4 = -12c implies c = 1/3 (so far so good since we are getting the
same value for c ); 7 = -21c implies c = -1/3..whips not good, so we cannot find one value for c to make D1 = cD2.
Hence stop, L1 is not parallel to L2.

Let us check if L1 intersects L2. Make x in L1 = x in L2 and make y in L1 = y in L2. We get the following two
equations (after moving around)

2t− 6w = −10

−4t+ 12w = 20

. We multiply equation (1) with 2, then we add both equations. We get 0 = 0. Bad Luck (sad face). So we set x in
L1 = x in L2 and z in L1 = z in L2

2t− 6w = −10

7t+ 21w = 27

Multiply the first equation with −3.5 and then we add both equations. We get 42w = 62. Hence w = 31/21.
Substitute for w in one of the equations (I choose second equation), we get t = -4/7. Now if L1 intersect L2, then
y-value of L1 when t = -4/7 must equal y-value of L2 when w = 31/21.

y = −4t+ 6 in L1, so substitute t = −4/7, we get y = 8.286 (approx), y = −12w + 26 in L2, so substitute w =
31/21, we get y = 8.286 (approx).

Thus L1 indeed intersect L2. So now to find the point of intersection. Let t = −4/7 find x, y, z from L1. (you
may choose w = 31/21, find x, y, z in L2, you must get the same point). we get (-0.143, 8.286, -1)

QUESTION 2. L1 : x = 2t + 1, y = −4t + 6, z = 7t + 3 and L2 : x = 6w − 9, y = −12w + 26, z = 21w − 30.
Convince me that L1 is parallel to L2 ( Hint: Another method to solve this question (I gave it last semester, but students
seem were not convinced !): First Check if D1 = cD2 for some number c. If no, then stop and we conclude that they are
not parallel. If yes, then choose a point Q randomly on L1 (Here you may choose Q = (1, 6, 3). If Q lies on L2, then L1
lies on top of L2 and in this case they are not parallel. 2) If Q does not lie on L2, then L1 is parallel to L2.

Solution: D1 =< 2,−4, 7 > and D2 =< 6,−12, 21 >. Set D1 = cD2. One can conclude that c = 1/3. Thus D1
is parallel to D2. So we continue. Let t = 0 in L1. We get the point Q = (1, 6, 3). Now check if Q lies on L2. Set 1
= 6w - 9, we get w = 10/6 = 5/3. Set 6 = -12w + 26, we get w = 20/12 = 5/3 (so far so good, we getting the same value
for w). Set 3 = 21w - 30, we get w = 33/21 = 11/7, whips... not good. So L1 is parallel to L2

Faculty information
Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjah, United Arab Emirates.
E-mail: abadawi@aus.edu, www.ayman-badawi.com



Choose a point I on L. Say (-17, 38, 2). Then  QI = V  as 
below, note that if you do IQ, then you get the vector 
 <24, -36, 0>.  This will not  affect the final answer 

See my comments:

Nadin El Shirbini

She used diff. method which is correct.
The method we used is   1) -4x + 3y - 9 = 0

2) Substitute 4 for x and -6 for y, we get  |QL| =
|   |-16 - 18 -9| / sqrt{16 + 9} = 43/5

She made a mistake in calculating V in  question one (no big deal),   take Q_2 on L_2, 
say Q_2 = (-17, 38, 2). Then V = QQ_2 =  <-18, 36, -1> .  So the answer is wrong but 
the IDEA (method) is correct
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She used Diff. Method which is correct (but her  N  is false, note that 

N = <2,1, 2>.  Our method is

1) 2x + y + 2z - 20 = 0  and  N = <2, 1, 2>.  2) Substitute 20 for x, 10 for y 

and

-12.5 for z, so |QP| = |40 + 10-25 - 20|/ |N| = 5/sqrt{4 + 1 + 4} = 5/3 units 
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Leen Alnimer

Can we Draw D 
inside the plane P?
N = <-3, 1, 1>.
D.N  = 0. So yes we 
can.

This is good question. The line 
does not lie in the plane, but D can 
be drawn in the plane!



t =  2/3. Substitute 2/3 for t in L, we get
(7/3, 2/3, 13/3)
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Another way, choose   y = z = 0  in  P1, hence   x  = 7. Thus 

(7, 0,  0) is in P1.  Substitute 7 for x, 0 for y, and 0 for z  in P2, 

we  get  -21 + 0 + 0 = -20 (invalid). Thus P1   parallel to P2



From: Leen Agha AlNimer
To: Ayman Badawi
Subject: Solution HW 11
Date: Wednesday, March 21, 2018 7:21:17 AM

mailto:g00077460@aus.edu
mailto:abadawi@aus.edu


y = x^{8/5} + 10x^{3/5} -5x^{8/10}

                    Now start cooking 

 

abadawi
Highlight

abadawi
Highlight



Reem Alali
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Muhammad Farouqi
Olga Davidovskaya
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