11 (a) Annthersnlutiunis%(:£+x,y+}’,z+3]|. (b) If 25 planes meet at two points,
they meet along the whole line through those two points.

12 Elimination leads to this uwpper triangular svstem; then comes back substitution.
r=2

2
y+32=4 gives y=1 Ifazero is at the start of row 2 or row 3,
2

z =1 thatavoids a row operation.




14 Subtract 2 times row 1 from row 2 to reach (d—10)y—z = 2. Equation (3)isy—2 = 3.
If d = 10 exchange rows 2 and 3. If d = 11 the system becomes singular.

15 The second pivot position will contain —2 — b, If b = —2 we exchange with row 3.
If b = —1 (singular case) the second equation is —y — z = (). But equation (3) is the

same so there is a ling of solutions (r,y,z) = (1,1, —1).




19 Row 2 becomes 3y — 42 = 5, then row 3 becomes (g + 4)r =t — 5. If § = —4 the
system is singular—no third pivot. Then if f = 5 the third equation is 0 = (0 which
allows infinitely many solutions. Choosing » = 1 the equation 3y — 42 = 5 givesy = 3
and equation 1 gives » = —4.

20 Singular if row 3 is a combination of rows 1 and 2. From the end view, the three planes
form a triangle. This happens if rows 1+2 =row 3 on the left side but not the right side:
r+y+z:=0r—-2y—2=1, 2r—y=4. No parallel planes but still no solution. The
three planes in the row picture form a triangular tunnel.

25 a = 2 (equal columns), a = 4 (equal rows), a = 0 (zero column).






