MATH141 — Autumn 2008
Outline Solutions to Tutorial Sheet — Week 13

1. fz=0and y =0, then 2 x0—2x 0+ 2 =4, so z =4; hence a point on the plane is (0,0,4).
A normal to the plane is (2, —2,1). Therefore

(2,-1,1)

Distance = ((17 _2,3) - (0, 0,4)) - \/ﬁ
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where c is an arbitrary constant.
3. (a) Any plane containing the line of intersection of P; and P will be given by
z+y+z—-2+A(y—2+1)=0.
Now the point A (1,0,0) lies on P3, so it must satisfy the equation for the plane:
14040-24+X(0-0+41=0)=>-1+A=0=>A=1.
Hence, the plane Ps3 is given by
z+y+z—2+(@y—-2=1)=0=>z+2y—1=0

Therefore, P3 : z +2y —1 = 0.

(b) The angle between P; and P is the angle between their normals.

Py has normal ny = (1,1,1); Py has normal ny = (0,1, 1)

n1-N2
Now, cosf="="—= and ng-ny=(1,1,1)-(0,1,-1) =0.
nine ~ ~

=0= g; i.e., the normals are perpendicular to each other.

Therefore, P; L Ps.
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Use formula 22 from the table of integrals
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Here a = v10. Thus
1 V10 + /10 — z2
IT=- In +c,
V10 T

where c is an arbitrary constant.



5. In parametric form, the equations of the line are x = 3 + 8t,y =4+ 5t and z = -3 — .
Substituting into the equation of the plane, we have (3 + 8t) —3 (4 + 5t) + 5(—3 — t) = 12, giving t = —3.
The point of intersection is therefore (3 — 24,4 — 15, -3 — (-3)) = (—21,-11,0).
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Use formula 28 from the table of integrals.
1
/\/;ﬁ te2dr = Ex\/a:? +a2+a’ln ‘:c + Va2 ia2‘ +ec.
We have a = e. First of all write down the indefinite integral.
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Use the substitution u = Inc. Then d_z = and consequently dc = cdu.
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where m is an arbitrary constant.



where c is an arbitrary constant.

T = /tanmdm

sin
= dz,
cosx

Letu = cosz,

Thend—u = —sinzg = dr = — .du ,
dz sin x
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