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A2 SHIKSHA CLASSES

BOARD ANSWER PAPER

Subject : Maths-1
Class : XII

Topic: 6. Line and Plane
7. Linear Programming

Total Marks : 20

Section - A (3 Marks)
Select and write the correct answer from
the given alternatives for each of
the following :

1) The vector equation of a line which passes
through the point with position vector

42_}‘4_ 2]} and is in the direction of
i+ j+k is.
Ans.: (b) ;= (4i—j+2k)+ A(=2i+ j+k)
a=4i—j+2k and p=-2i+ j+k
The equation of line in vector form is
r=a+b
r=i—j+2k)+ A(=2i+ ] +k)
2) The two planes 3x-6y—-2z=7 and

2x+y—kz=35 are prpendicular to each

other then value of k is equal to
Ans: (d)0
The d.r.s. of the two planes are 3,—6,-2, and
2, 1, k respectively.
.. Theplanes are perpendicular.
. Itsnormals are perpendicular.

L 32)+ (=6 +(-2)(k)=0
. 6-6-2k=0
- 0=2k
s k=0.
3) The shortest distance between the lines
x-1 y-2 z-3
2 3 4

and

x-2 y—-4 z-5
3 4 5

is

1
Ans:a) N3
First line with d.r.’s 2, 3, 4 passes through A
(1,2, 3).
Second line with d.r.’s 3, 4, 5 passes through
B(2,4,5).

X=X YooY 2,74

1 2 2
a, b, c, |=)2 3 4=1
3 45

4, b, C,

\/(blc2 -b,c, )2 +(a,c, —a.c, )+ (a,b, —a,b, )?

— 7471246

1 1
Shortest distance = ‘%‘ :% units.

Section - B (6 Marks)

4) Find the vector equation of the line passing
through the point (4,2,7) and parallel to the

vector 32_5}'

Ans.: g=4i+27+7k » b=3i-5]

The equation of line in vector form is
r=a+Ab
= (4§+ 2}+7l})+/1(3§—5})

5) The cartesian equation of the line is
6x—2=3y+1=2z-2 find its direction
ratio.

Ans.: 6x—-2=3y+1=2z-2

.'.6(x—%)=3(y+%j:2(z—l)




1 1
T3 YTy
1 1 dr’s are
6 3 2
111 ,
gagaz re.1,2,3

6) Find the direction ratios of a line passing
through the points (-2,1,-8) and (4,3,-5)
Ans:Let A (-2,1,-8) and B(4,3,-5)
dr’sare4+2,3-1,-5+8
ire. 6,2,3
OR

—2 y-3 z—4

1 1 ) and

X
Find ; if the lines

x-1 y-4 z-5 1
1 5 1 are coplanar.

x=2 y-3 z-4
1 1 -1

Ans:The lines and

x—1 y-4 z-5 I
7 5 | arecoplanar.

1

1 1

A 2 1

S1(1+20)+1(1+43)=1(2=1)=0
=2A+1+1+ 1 =2+1=0

= A7 +31=0=2>4(1+3)=0=>1=00r-3
Section - C (9 Marks)
7) Find the cartesian equation of the plane
?.(i—j)+k(f+j+l§)+p(i—2]’+3f{).

Ans.: Given plane is perpendicular to vector g,

where
i j k
fi=bxc=|1 1 1|=51-2j-3k
1 -2 3

The direction ratios of the normal are
5,-2,-3.1ie.a=5b=-2,¢c=-3

And plane passes through A(1, -1, 0).

. Its Cartesian equation is a
ax—x)*tb(y-y)+tc(z-z)=0
5x—1)-2(y+1)-3(z-0)=0
5x—-2y—-3z-7=0.

8) Find the vector equation of the plane
passing through the point (1, 0. 2) and the
lineof intersection of planes

?.(f+j+f<):8 and ?(2f+3j+4f<):3.
Ans.: The equation of the required plane is of the
form T.(n, +An,)—(d, +Ad,)=0
.'.F[(i+3+l§)+k(2i+3j+4f<)} =8+3L (1)
?.((1+2x)i+(1+3x)j+(1+4x)1%) —8+3\
The plane passes through the point (1, 0, 2).
.-.(i+212).((1+2x){+(1+3x)3+(1+4x)12) =8+30
S(1+20)+2(1+40) =8+3A
S14+20+2+80 =8+3A

SIN=5
5
A==
= (2)
From (1) and (2) we get

.~.?((i+j+1§)+§(2i+3j+4l§)}=8+3(§]

.-.?(17i+223+271%):71

9) Solve the following L.P.P. by graphical
method
Maximize z =10x, + 25x, , Subject to
0<x,<3,0<x,<3,x,+x,<5.
Ans.:
Inequalities | equalities | X-axis | Y-axis
x, <3 x, =3 | A(3.0) -
X, <3 X, =3 - D(0,3)
X, +x,<5 | x+y=5 | E(5,0) | F(0,5)
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The feasible region is as shown in fig

The vertices of feasible region are O, A,
P, Q,D Coordinate of P :

X, =3 @ - (1)
XTX, =5 - 3)
solving (1) and (3),
X=3,x,=2 - P=@3,2)
Coordinate of Q :
X,=3 = e (2)
XtTX,=5 - (3)
solving (2) and (3),
X=2,x,=3 .Q=(12,3)

.~.Coordinate of vertices are
0(0,0),A(3,0),P(3,2),Q(2,3), D(0,3)
Value of z=10x, +25x,

Z(0)=10(0) +25(0)=0+0=0
Z(A)=10(3)+25(0)=30+0=21
Z(P)=10(3) +25(2)=30+50=80
7Z(Q)=102) +253)=20+75=95
Z(B)=10(0)+25(3)=0+75=175

.. Maximum value of z=95 at Q(2, 3)

OR
Find the vector equation of the line passing

through the point 2}+}'_3]€ and

perpendicular to the vectors }+ } + ]A( and

§+2}‘—l€-
Ans.: Let q=2i+j-3k , b=i+j+k and
E:f+2}'—l€
ik
bxc=I1 1 1
I 2-1

=i(-1=-2)— j(-1-1)+k(2-1)
=-3i+ 2}' +k
The vector equation of the line is
r=a+(bxe)
r= (2§+}—3I€)+ﬁ.(—3§+2}'+l€)
Section - D (12 Marks)
10) Find the shortest distance between lines

x-1 y-2 z-3
2 3 4

and

x-2 y-4 z-5
3 4 5
Ans.: The vector equations of given lines are

T=(i+2)+3k)+A(2i+3]+4k)and

T=(21+4]+5k) +n3i+4j+5k)

The shortest distance between lines

T =2 +Ab,and T =7, +Ab, is

|(52 _51)(51 sz)|
| bxb, |2

Here @,=i+2j+3k, @, = 2i+4]+5k,
b, = 2i+3]j+4Kk,b, =3i+4j+5k)
a, -3, = (2i+4j+5k)—(1+2j+3k)

:§+23'+212)
i j k
And b, xb, =2 3 4|=—-i+2j-k
3 45

‘El xEZ‘:\/l+4+ =6
(@, —a,).(b,xb,) = (i+2]j+2k).
(-i+2j-k)=1

The required shortest distance

‘(52_51)'(EIX62)|=L .
‘ ‘El XBZ‘ ‘ N

11) Find the distance between the lines

r=i+2j—4k+A(2i+3)+6k) and




r =3i+37—5k+u(2i+3)+6k)

Ans.:  Bycomparing with
;:51+k5and;:52+u5
We get,
a1 =i+2j—4k,a, =31 +3j-5k,b=2i+3j+6k
" 52—51 =2§+3+12

i k
(a2—a)xb=2 1 —1=9i—14j+4k

2 3 6

Since lines are paraller
. Shortest distance

_ (a2—a)xb J293

b = 7 units.

OR
Solve the following L.P.P. by graphical
method

Maximize z = 4x + 6y, Subject to
3x+2y<12, x+y>4,x >0,y>0.
Ans. :

Y-axis
B(0,6)
D(0,4)

X-axis
A(4,0)
C(4,0)

Inequalities
3x+2y<12
x+y=>4

equalities
3x+2y=12
x+y=4

The feasible region is as shown in fig.

The vertices of feasible region are
A,B,C

Coordinate of vertices are

A(4,0) B(0,6), C(0,4)

Value of z=4x + 6y
Z(A)=44)+6(0)=16+0=16
Z(B)=4(0)+6(6)=0+36=36

Z(C)=4(0)+6(4)=0+24=24
Maximum value of z=36 at B(0, 6)

12) If a line drawn from the pointA(1,2,1) is
perpendicular to the line joining the points
P(1,4,6) and Q(5.,4,4),then find the
coordinates of the foot of the perpendicular.

Ans. : Let AM be the perpendicular from the point
A to the line PQ.

Let M divides PQ internally in the ratio k: 1

By internal sectional formula

ME[5k+1’4k+4’4k+6]
k+1 k+1 k41
A(1,2,1),
[5k+1 4k +4 4k+6]
k+17 k+17 k+1
The direction ratios of AM are

5k+1_14k+4_24k+6_1
k+1 " k+1 7 k+1

C 4k 2k42 3k 45
1.C. k—{—I’ k—|—l 5 k—|—1

A(1,2, 1)

K 1

P(1, 4, 6) Q(5,4,4)

and the direction ratios of PQ are
5-1,4-4,4-6
ie.4,0,-2

since AM | PQ

4k 2k+2
0x — =
k+1

3k+5
X =0
k+1 k+1

.4

16k _6k+10_0
k41 k41

_ 16k—6k—10_0
' k+1

- 10k—=10=0

. 10k=10 k=1

A4:5k+14k+44k+6
k41T k41 k1




=3O+ 4D +4 4D +6
B S R (VS R S |
M= 5+1,4+4,4+6

27 2 2

6 8 10
o M=|=—,—| =
. M =(3,4,5)

Hence the coordinates of the foot of
perpendicular are (3,4,5)
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