Linear algebra Solved examples, Arun Ram August 30, 2026

18 Geometry in R" — Assignment questions

GE1HS1. Let

o O =

€] =

€3

SO = O
o= OO
— o O O

0
Compute 3e; + 5eg + (—2)es + Oey.
GE2HS2. Let z,y,z € R" and ¢ € R. Show that

<y7‘73> = <x,y>, <xay> = mTyv ”37” =V (.CC,JI>, d(:r,y) = \/(yl - ‘Tl)Q + o+ (yn - xn)Q'

GE3HS3. Let z,y,z € R" and ¢ € R. Show that
(o) =(z,y), (my+z)=(@y +({x2), (@+y2) =2+ 2),
(z,cy) = cle,y),  (ew,y) = clw,y),  lex]| = lef - [|l2]].
GE4HS4. Let z,y € R™. Prove that

(@, y) < llzll - Nlyll-

GE5HSS5. Let z,y € R™. Prove that

2+ yll < llzll + llyll

GE6HS6. Let u = [1,3,1,2) and v = 2,1, —1,3) in R*. Compute u — v and d(u,v).

GETHST. Let u = (0,2,2,—1) and v = |~1,1,1,—1) in R*. Compute (u,v), |Ju| and ||v|| and check
that |(u, v)| < [[ul] - [lv]

GE8HSS. Let u = (2,—1,—-2) and v = (2,1, 3). Find vectors v; and vy such that
V=11 + U2

where v is parallel to v and vy is perpendicular to u.

GE9HS9. Determine the vector, parametric and Cartesian equations of the line through the points
P=(-1,2,3) and Q = (4,-2,5).

GE10HS10. Find a vector equation of the ‘friendly’ line through the point (2,0, 1) that is parallel
to the ‘enemy’ line

x—1 y+2 2-6
T -2 2
Does the point (0,4, —3) lie on the ‘friendly’ line?

GE11HS11. Find the vector equation for the plane in R? containing the points P = |1,0,2) and
Q=11,2,3) and R = |4,5,6).

GE12HS12. Where does the line
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intersect the plane 3z 4 2y 4+ z = 207

GE13HS13. Find a vector form for the line of intersection of the two planes = 4+ 3y + 2z = 6 and
x4+ 2y + 2 =11.

GE14HS14. Let i, j, k € R3 be given by
i=11,0,0), j=10,1,0), k=10,0,1).

Compute 5i + (—1)] + (—4)k.

GE15HS15. Let u = |ug,u2, ug),v = |v1,v2,v3), w = |wy, ws, ws) in R3. Prove that

u X v =det <u2 u3> i — det <u1 u3> j + det <u1 u2> I%, and
V2 U3 V1 U3 V1 U2
u; uz U3

(uy,v x w)y =det [ v1 w2 w3
w1 w2 wWs

GE16HS16. Let u = |uy,u2,u3),v = |v1,v2,v3), w = |wy, we, w3) In R3. Prove that
(v,vxw)y=0 and (w,v x w) = 0.

Conclude that v x w is perpendicular to both v and w.

GE17H17. Find a vector perpendicular to both |1,1,1) and |1, —1, —2).
GE18HS18. Find the volume of the parallelipiped with adjacent edges ]@, ﬁ, ﬁ , where

P=02,0-1), Q=14,1,0, R=13,-1,1) and S=]2,-2,2).

GE19HS19. Find the area of the triangle in R? with vertices |2, —5,4), |3, —4,5) and |3, —6, 2).
GE20HS20. Find the Cartesian equation of the plane with vector form

|z, y,2) = s|1,—-1,0) +¢|2,0,1) + | — 1,1,1), with s, € R.
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