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SECTION-A 2x4=28

1) A football match is organised between students of class XII of two schools, say school A and school B. For which a
team from each school is chosen. Remamlng students of class XII of school Aand B are respectively sitting on the
plane represented by the equation 7 - (’L + 7+ Qk) —5and - (z — j + k) = 6 ,to cheer up the team of
their respective schools.
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Based on the above information, answer the following questions.

(1) The cartesian equation of the plane on which students of school A are seated is
(a)2x-y (b)2x+y+(c)x+y+ (dx+y+

+z=§ z=8 22z=5 z=5

(i1) The magnitude of the normal to the plane on which students of school B are seated, is

@+v5 V6 ©+V3 @2

(i11) The intercept form of the equation of the plane on which students of school B are seated, is
() (b) y (c) (d)

z 4 Y%, 2 124+ 4+ 2=12z 4 Y4 z_qz Y,z __
6+6+6_13+(—6)+6 stets=l3tgt3z=1

(iv) Which of the following is a student of school B?

(a) Mohit sitting at (b) Ravi sitting at (c) Khushi sitting at (d) Shewta sitting at

1,2, 1) 0,1,2) G, 1,1) (2,-1,2)

(v) The distance of the plane, on which students of school B are seated, from the origin is

@6 ) © @

units = units 7 units /6 units

Answer : (i) (c): Clearly, the plane for students of school A is r- (’IA, -+ 3 -+ Zk‘) = 5, which can be rewritten
as

(zi +yj+2k)-(i+j+2k)=5

= x + y + 2z = 5, which is the required cartesian equation.

(ii) (b): Clearly, the equation of plane for students of school B is - (2’; — 3 + IAC) = 0, which is of the form
r-n=d

~ Normal vector to the plane is, n= 2’2 — 3 + iCand its magnitude 1s |’7L| = \/ 22 —|— ) + 12 = \/ 6

(iii) (b): The cartesian form is 2x - y + z = 6, which can be rewritten as

2z Y _
?—g—l‘— 1= 2 —|—( )—|—— 1

(iv) (¢): Since, only the point (3, I, 1) satisfy the equation of plane representing seating position of students of
school B, therefore Khushi is the student of school B.

(v) (d): Equation of plane representing students of school B is T - (2i — 7+ k) = 6, which is not in normal
form, as |1| # 1

. 2 1)\2 2 _ . /@ . lé__A _A
Ond1v1d1ngboth81desby\/2 +(—1)2+1 — /6, we get T (\/g’l, \/_j \/_k)

%

which is of the form 7 - . = d
Thus, the required distance is \/ 6 units.



2) If a;,by,c; and a,, by, ¢, are direction ratios of two lines say L; and L, respectively. Then L; II L, iff

2 by = Z—; and L1 L Lo iffa1a2 + b1bs + c1ca = 0.

az b2

Based on the above information, answer the following questions
(1) If 1,my,n; and 1,,m,, n, are the direction cosines of L, and L2 respectively, then L, will be perpendicular to L,, iff

(@) (b) (ZC) (d) none
l1lo + mime + nine = 0liymy + mils + niny = Oé = nml—; = Z—;Ofthese

(i1) If I;,m,n; and l,,m,, n, are direction cosines of L, and L, respectively, then L, will be parallel to L,, iff

(a) (b) (©) (d)

Lilo + mimg +ning = 0lima +myly + nyng = Oﬁ—; = % = %m1nz + mang + 11l =0

(111) The coordinates of the foot of the perpendicular drawn from the point A (1, 2, 1) to the line joining B (1, 4, 6) and
C(5,4,4), are

(@) 1,2,1) (b) 2,45 (c)(3.45) (d) (43,5

(iv) The direction ratios of the line which is perpendicular to the lines with direction ratios proportional to (1, -2, -2)
and (0, 2, 1) are

(a)<1,2,1 (b)<2,-1,2(c) <-1,2,2 (d) none of

> > > these

ooz=2 _ ytl 22 z—1 _ y+3/2 245
(v) The lines 5T 5 T ) and T T T3 T2 are
(a) (b) (¢) skew (d) non-
parallel perpendicular lines intersecting

Answer : (i) (a) : Since, D.R.'s are proportional to D.C.'s, therefore L; will be perpendicular to L, iff
lllz +Mmimo +nNing = 0

(ii) (c) : Since, D.R.'s are proportional to D.C.'s, therefore L, will be parallel to L, iff
l1 o my _ 0m

E ma no
. C e . rz—1 _ y-4 26

(iii) (c¢) : Equation of line joining Band C is T = o T o,

Let coordinates of foot of perpendicular be D(x, y, z).

soD.R.'s of AD are < x-1, y-2, z-1 >.

Now, 4(x-1)+0(y-2)-2(z-1)=0=>4x-2z=2

Also, (x, y, z) will satistfy equation of line BC.

Here, (3, 4, 5) satisfy both the conditions.

s Required coordinates are (3, 4, 5).

(iv) (b) : Let a, b, c be the direction ratios of the required line. Since it is perpendicular to the lines

whose direction ratios are (1, -2, -2) and (0, 2, 1) respectively.

& a-2b-2¢c=0 ... (1)
0.a+2b+c=0 ... (i1)

On solving (1) and (i1) by cross-multiplication, we get
a _ b _c¢c_ya_ b _c

—2+4  0-1 2 2 -1 2

Thus, the direction ratios of the required line are <2,-1,2>.
(v) (b) : D.R 's of given lines are <3, -2,0>and < 1, -% 2>

Now, as 3.1 + (-2).(3) +02=3 -3+ 0=0

s Given lines are perpendicular to each other.



