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Three dimensional Geometry

Assignment 1.0

1. A variable plane passes through a fixed point (1, 2, 3). Show that the locus of the

"g foot of the perpendicular drawn from origin to this plane is the sphere given by the
2 equation x* +y* +z>—x—2y—3z=0.
ﬁ 2. Define the line of shortest distance between two skew lines. Find the shortest
2 distance and the vector 7 = (2}' —312) + A(Zf - }') and T = (4i +33) +,u(3i +3 + f() .
'ﬁ.\ 3. A variable plane passes though a fixed point (2, -1, 5). Show that the locus of the foot of
S the perpendicular drawn from origin to this plane is the sphere given by the equation
§ x> +y* +77—2x £ ) F—ﬁ%‘gfr S ¥4 “"\ f*':““‘a
e 4. A plane passes tﬁ}ou‘é’ﬂ a fixed point ,3)-and « cuts thehxes in A, B and C. Show that
o the locus centne—"t)fthe sphere, pa smg through thep@mts O‘“A B and C, is given by
= A
1 2 B ;r"'—m % F iy
& L . i
: —_ _-,r’"_ ‘—:_r.g . I |
s x|y }/ x —
= 5 fﬁéfipe;;;the line of hortest thstahee betweﬁn twﬂo SE?W hnesJ ”FT‘
g [‘ the ﬂ(/ector eematlonm@f thﬂé line of shortest dlﬁtance ~betwe‘eu _the hhes _g_ven by
= ﬁf; ,:;L 6i + sk+ ,t(zi - ] e 4k) and F =97 + j = 10K + pa(4i - Y 822,% ‘u
| i
% h;_6 4 A plan&_passe%through a fpfed point ([2 2s-4) and euts the axes in Alfl
2 lﬁ =~ 41 ;’ the ldcus of the centre of the sphete 'pasﬁlﬂg thl:ough t’he points O A, B a"hd C, télglvén by
' I > (i ¢ i \\ i =il A7 |
QD ‘l:,__ ‘| ' = ﬂrf: |_£ - 2 H Mv ‘w,_ H;'[ u:::t \[ f‘i\,.r']» ‘lllt 4“"";
Z ' b =Y, [ - j P ‘ — =l ' \l
— | |l o u e
o In::_ A (0, 6, 9)LBL 3, -6 f}) alyd C(7 4 1) are three pomts Ft d the_eq ation ef] ne JIfD
= = is the foot of th > pe ndlcular draw fro tﬁe»pomt C to ,the line AB, ﬁndThe co dm tes
‘ e ne
% ||| of thépoint®= N\ L7 /Y AR f]! lll
5 »»h8t‘i A3, ”2 l)t_B(a, 4 2) an C(4vv' ‘3 aﬁ'e thtee pomts F1nd the équatlonvbti' hne IAE If D
7. l?' 1s thefnot of the pérpendleular drawn from the pomt Cto the line AB, fmd the edordlrlates
= \ ‘1 of the p pcnnt D. == _‘_:7—'__,7__._;__4*. 4 1 5
S~ 7" = g - or - i 1‘ 3
E 9 Find theT_ t of the perpendlcular from (O 2, 7) on the line xu = ZTZ .
t, L. " -
e 10 F?ind H:le Cart atm as well as vector equatlons of the planes thi' gh the lﬁteI'SCLtIOIl of the
r"'l 8
E planes rv(gl X 6 j)+ 12=0 and 7. (31 ] + 4k) 0 which are at qmt\d[lstance from the
origin.: S, - /
P 5 f'—ﬂ [ ’ 4
5 ST,
- 11. Find the foot[ of the Perpelldlcularfrom (1 6, %’ 7
H —
5‘3 12. Find the Cartesian ancHhe vector equatlons of the planes through the intersection of the
& planes 7.(i — ))+6=0 and F.(3i +3)— 4k) 0 which are at unit distance from the
= ..
= origin.
.% 13. Find the shortest distance and the equation of the line of shortest distance between the

following two lines: F=(—+]+9k)+ A2+ j—3k) and
F =i =157 +9%k)+ u(2i =7 +5k).
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Three dimensional Geometry

14. Find the vector equation of the plane passing through the intersection of the planes
?.(Zf —7}' + 412) =3 and ?.(Sf —5}' + 412) +11=0 and passing through the point
(-2, 1, 3).

15. Find the image of the point (1, 3, 4) in the plane x -y + z=5.

= 16. Find the vector equation of a line passing through the point with position vector
= A S .
2 (2i —3j—5k) and perpendicular to the plane 7.(6i —3j+5k)+2=0. Also, find the
ﬁ point of intersection of this line and the plane.
2 17. Find the distance of the point (2, 3, 4) from the plane 3x+2y+2z+5=0, measured
-
+ —2
- parallel to the line il J N Y
g 3 6 2 g
F Flo e
- wil WX Pl —2
line = = .
% elney ;—;:j’ “”'ail
.é {’ J +3Lk) A+ 412)
&
=
=2 1 g
~ 20. The 6s1t10n Vgctbrs of twoi omts_A’ and mé 31‘ ] +2k a;

L P \ l
] 3 Fmﬂ the Vﬁ or e uatlcm Qf“ the plane passmg thréugh B and pe endlculair to 11@ vector
€ AnE 2 N N )
% . %;;:' =) ; i“‘:’n ~
< - i 2)j4(G-20k, 1 51 217{ W)

(| l, (d+ni m );a;( 20) an@l xn (s— )i +(2s=1)j- % sDE.
< [ (BN ST e | S
Z. 7 F 2‘# ShQW that the‘ lin § ! — ;_»4 - 5;‘j""and i[x $: y N - Jﬂﬂter%ct e‘flch
: K SRS e
= e Oth'é'I” H ‘h { — ‘iv‘;mv‘ | { ]’ ,:__,“\‘
= ’f, (ML il 315\‘;— ‘ i Jig+1 F ' ‘ \‘
7z | % h@w ‘that tl;le'Tnes o = ==
5 7 L *’"‘%‘a i‘l{?x,
z. |" 2
€3]
~
£3)
—
E 26. Fmd the wector eqﬂatlon of the line passing through the pomi%*A 2 f‘ﬁl)‘and parallel to
- the Joﬁlmg”the pomts B (-1, 4, 1) and C (1, 2, 2). Also find the Qﬁrtesmlh equation of the
‘5 line. “‘1;" ="Nn- 2 --';f’“i‘*u #

o - — g e

e 27. Find the equation of tﬁ&plane passmg througﬁ the p_amt"(l 1,1)/ land perpendlcular to each
; of the following plancs Xt 2y- +T =7~ '—d 2x 3y i+ 4z 0.
(é) 28. The Cartesian equations of the hne ar&éx 2= 3 y +1=2z-2.
= Find (a) the direction ratios of the line, and (b) Cartesian and vector equations of the line
S parallel to this line and passing through the point (2, -1, -1).
—

29. Find the foot of the perpendicular from the point (0, 2, 3) on the line
x+3 y-1 z+4
5 2

. Also find the length of the perpendicular.
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Three dimensional Geometry

30. Find the equation of the plane passing through the line of intersection of the planes

-1 -3 -5
2x+y—2z=3,5x—3y+4z+9 =0 and parallel to the line i s . :

4 5
31. Find the Cartesian and vector equations of the line which passes through the point {,
= -x-2 +3 2z-6
g 2, 3) and is parallel to the line e y7 = Z3 ;
=
-1 -2 -3 -4 -1
'Et 32. Show that the lines ~— = 2 . = 1 and x5 . z intersect. Find the point
ﬁ of intersection also.
- 33. The Cartesian equation of a line are 3x+1=6y—2 =1—z. Find the fixed point through
§ which it passes, it d1rect10n raths—"'md aLSU Its,vectar_ equatlon
% 34. Find the equatlon,af_th?é plane 1passmg through“the pmﬂts—(@,\‘ 1,0), (1, 1, 1) and (3,3,0).
. 35. Find the equagfp'n of the Jgiane passing through t hepemt ( = LL —Aand perpendicular to the
= planes 3?e’+ 2y—3z=1 and 5x—4 yHe=5. _ . L
% 36. Flnd Tﬁvequaﬁfcgn of Fhe[“‘hﬂe passing through the [ _po ’.;("2_} 1, ﬁ\agldbpeﬁt)endlcular to the
[ i h w3 s it .
=~ e :‘:._ .z and - ‘~— Jr 1 T
- "'[ o P 5! ‘13} =3 12 _”_ *' N'
; 3%‘ Fmd the lehgth qf thg Jpe}pendlcular drawn fﬁhm _the wpom
— ,v"'
= | | \
% D8 ,Flnd thefequatmof' the lm"e through the ‘pomt ( l 2\,, 3) whlclﬂs perﬁeﬂd;cula‘r tto e line
e [ i e R ‘ L =] j
< = ," x g1 '«lg_ggz ﬁ‘,fﬁc+3_ ‘y+2 \ Jz 1 ) i - ‘\ Vo)
& Cl2iE T TNVYE { g |\ &
l,-— (AL — '4 f ‘| \‘s )
i ove that the equat1 n of ane making Interceplts a, b and c on the c 1nates axes,
Z [f . Prove th f the aki de I} h MP& a;i
% t: is (Tlf'“ t_he form - ﬁﬁ% = XH}: L— ; J J ‘ l’_’ ‘ "‘\
m ’rr( l I 'v~_—~ / l 1\ \tl C = ,i 1 1”' 4[ "“F‘H ‘ |
a [\ 411 Flnd:the co—brdlnates df the foot q)f the erpendlc‘ular drawn from,; the pomt,],'A (H 8, 4) to
& r‘ 4 ‘i the Fné J01mng—the pomts\,B (0 1, 3)_th C ;- 3 o “’ |
Z F
€3]
~
=
= ik _ Y- 1 18 +1 .
o h,q B 3 2 5 ' y
= 43, F1nd”t}rle e”quatlon of the plane passing through the points P(l —17 }j’ andf Q(2 -2, 2) and
;5 perpendlculart&the plane 6x — t: 2% "0, :
= 44. Find the VCCJOI’ and@aﬁesum eq tions of lheLlane passmg throﬂlgh the p01nt (1,2, 3) and
- perpendicular to thelhne Wlltlfﬂifeeﬂea:saues%‘f = 11' —
5; 45. Find the length of the perpendlcular drawn from the point (1, 2, 3) on the line
== x—6 y-7 z-7
'% 3 2 2
oy 46. Find the foot of the perpendicular drawn from the point P(1, 6, 3) on the line
x y-1 z-

— == T . Also find its distance from point P.
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Three dimensional Geometry

47. A plane passes through a fixed point A(a, b, c). Show that the locus of the foot of the
perpendicular from the origin on the plane is x* + y2 +7° —ax —-by—cz=0.

48. Find the equation of the plane passing through the points (1, 2, 3) and (0, -1, 0) and

x-1_ y+2 z

= parallel to the line 3 3
= _
= 49. The vector equations of two lines are F=i+2]+ 3k + AG=3j+2k) and
=
; F=4i+ 5}' +6k + ,u(Zf + 3}' + lg) . Find the shortest distance between the above lines.
ﬁ 50. Find the equation of the plane passing through the points (0, -1, -1), (4, 5, 1) and (3, 9, 4).
I +1 +2 +3
S 51. Find the coordinates of the point where the line ol 3 == meets the plane
=) e ;"__";"‘i;. r,'."'";;"a i
< s iy b
% x+y+4z=6. . j| - - Lj L
. 52. Find the 1magﬂPf the point (152, 3) in in the pl plane 2 2y + 4Z ]F;B&

E 53. Find the 6f]uatlonf6f'the plane passmg through the pomts f-L 1 % and (2, -2, 2) and is
g perpeﬁ'ﬂ'i‘éulaﬁo the plape 6x—2y+ 2& 9. L‘,
é 54. Flnd the ¢ quatlombﬁthe planegassm% through t
- 55;' F1 ’the ectua?bn of the planeg primary thr?ugh the
]
<
=)
e
- : o
< l’ 1 7 DX ﬂr y Zar 5 0 114;’!"' 3“ ' \ ! "’ y r = ‘ e il "J
QD ", l (AL H i N “- ‘ H ‘r'"u “
Z F %’% Fmdjhe equation of '#he hne, whch is parallei to %l 3](‘31‘!(1 Whlch—gﬁﬁset throhgh
E [t: thewlnt (EJQ_, 4) h ‘— — oL == ‘ ’ (il ]’
E ;' - 58. Find the Vectotl%:quaﬂlbn of” the 'ne Passmg thlit)ugii the ﬁomt (Ilh 2, -4) aﬂd’Perpl dlch}lar
Z o a'lelltwo hti; x=8\ y¥19/4 10, 1y X J -29 3;—5 8 |
5 ‘ o ‘w *w 3 ““;,;,‘.A—16:k“’[ ' | ‘. ; 4 ﬁ—f J —5 Hl ﬁ]ﬂ[ “’ii
Z.
€3]
~
£3)
—
= ;
ot of a llnb paralle to AB.
)
et 61. Find tﬂle §hQrtest distance between the lines :
Pt o BTy
é r—21+4]+|r5k‘3r-#(3l+4]+5"k’) - H - ;

62. Find the dlstance of the pornt—(=L -2, 3) from_the—pTane X z 5 measured parallel to
= 4

T 13! it " ,
X Yy e T T o=

N the line = =< ==, _— T .
== 2 3 -6
-% 63. Find the shortest distance between the following lines: 7 = (i +2 ] + l;) + A0 -]+ lg) and
= ?:25—}'+l€+,u(2f+}'+212).

64. If the equation of the line AB is xI3 =2 +22 =L ;5 , find the direction ratios of a line

parallel to AB.
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Three dimensional Geometry

65. Find the equation of the line passing through the point P(4, 6, 2) and the point of

-1 +1
intersection of the line A % = % and the plane x+ y—z =8.
+2 2y+3 3z+4
66. Find the distance of the point (-2, 3, -4) from the lines a i = y4 = Z5 measured

parallel to the plane 4x+12y—3z+1=0.
x-3 y-5 z-7

67. Find the shortest distance between the following lines: I = > = , and
x+1 y+1 z +1
7 -6 1
68. Find the point on the hx;léﬂ*’d;%f 1 - "'at a“htlsta.nce 32 from the point (1, 2,3)
o T 3 —— A

69. Find the e/q.uatgbn of t _‘j;%-pTane passmg through thW( L ) and perpendicular to
each of ﬂ]le folle ‘“"'ng planes 2x+3 X, 8; — aud 5x— 4y “-f _

r"-x-_»._.,

‘J.ﬂ:b

[f 1 = ‘il' l I
L ' Note : if alry—m stak‘ on thls_,imdly inform .

e T ™
Ivf ll l' 1@) '_T;.,.‘J w Yourﬁﬁs&i'v,a“qfh? U
LY l ] 3 rre ;

e \ li l_J l )
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