NCERT Solutions for Class-XI Maths

Chapter-10 Exercise-Miscellaneous

NCERT Math Class 11

Find the values of k for which the line (k—3)x —(4—Kk*)y+k*—7k+6=0 is
(a) Parallel to the x -axis,

(b) Parallel to the y -axis,

(c) Passing through the origin.

The given equation of line is

(k=3)x—(4-K*)y+Kk* =7k +6=0... (1)

(a) If the given line is parallel to the x -axis, then

Slope of the given line — Slope of the x -axis
The given line can be written as

(4-K°)y=(k=3)x+K* -7k +6=0
~(k=3) " KE-7k+6

Tad w9

Slope of the given line =

, which is of the form y=mx +¢

(k-3)
)

Slope of the x -axis =0
(k-3)
C(a-)
=k-3=0
=k=3
Thus, if the given line is parallel to the x -axis, then the value of k is 3.
(b) If the given line is parallel to the y -axis, it is vertical. Hence, its slope will be

undefined.

The slope of the given line is

(k-3)

#4)

Now, is undefined at k> =4

k*=4



=k==%2

Thus, if the given line is parallel to the y -axis, then the value of k is 2.

(c) If the given line is passing through the origin, then point (0,0) satisfies the given
equation of line.

(k=3)(0)—(4-Kk*)(0)+k> =7k +6=0

k> —7k+6=0

k> —6k—-k+6=0

(k=6)(k-1)=0

k=1or6

Thus, if the given line is passing through the origin, then the value of k is either 1 or 6

Find the values of q and p, if the equation X xcos6+y sin® = p is the normal form of the
line 3 x+y+2 = 0.
The equation of the given line is Px+ y+2=0

This equation can be reduced as
Dx + y+2=0

—\/gx—y:2

On dividing both sides (_\/5 )2 +(~1)* =2, we obtain,

On comparing equation (1) with xcos© + ysin© = p, we get,
cosO = —ﬁ and sin0=_1 and p=1
2 2

Since, the value of sin© and cosO are negative,

(;):75+E:7—7t
6 2

Find the equations of the lines, which cut-off intercepts on the axes whose sum and
product are 1 and -6, respectively.
Let the intercepts cut by the given lines on the axes be @ and b.



It is given that
a+b=1

ab=-6

On solving equations (1) and (2), we obtain
a=3 and b=-2 or a=-2 and b=3
It is known that the equation of the line whose intercepts on the axes are a and b is

i...l:l Or bx +ay—ab=0
a b

Casel: a=3 and b=-2

In this case, the equation of the line is —2x +3y+6=0, .., 2x -3y =6.
Casell: a=-2 and b=3

In this case, the equation of the line is 3x —2y+6=0, 1.€., —3x +2y =6.

Thus, the required equation of the lines are 2x —3y=6 and —3x +2y=6.

What are the points on the y-axis whose distance from the line % + % —1 is 4 units.

The given line can be written as 4x + 3y -12 =0
On comparing equation (1) to the general equation of line Ax + By + C = 0, we get,
A=4 ,B=3and C=-12.
It is known that the perpendicular distance (d) of the line Ax + By + C = 0 from a point
(x1, y1) is given by

‘Axl A By1 A C‘
d=—-1t__"L |

VA2 +B?

Therefore, if (0,b) is the point on the y — axis whose distance from line §+ % —11s4

units, then,
. _|4(0)+3(b)-12]

V4 +3?

3b-12|
4=

—20=[3b- 12|
= 20=%+(3b-12)

— 20 = (3b— 12) or 20 = -(3b-12)
— 3b=20+12 or 3b=-20 +12

=b =£orb __8
3 3



Therefore, the required points are (O,%jand[o,—gj

Find the perpendicular distance from the origin to the line joining the points (cos@, sine)
and (cosd,sing)
The equation of the line joining the points (cos@,sine) and (cosd), sind)) is given by

sing —sin6

y —sin@ = (x—cosb)

cosd —coso
y(cosd—cosB) —sin( cosd —cosd) = x (sing —sind) — cosd (sing — sinf)
X (sin —sing) + y(cosh — cosB) + cosBsing — cosOsind — sinfcosd + sinfeosd = 0
X (sinB —sing) + y(cosp —cosd) +sin(¢—6) =0
Ax +By+C=0, where A =sinf —sing, B = cos¢—cos6, and C=sin(¢—6)
It is known that the perpendicular distance ( d ) of a line Ax + By +C=0 from a point
‘Ax1 + By1 + C‘
JAZ+B?
Therefore, the perpendicular distance (d) of the given line from point (X oY ) = (0,0) is
ol |(sin9 —sing)(0)+ (cosp—cosB)(0) +sin(¢p— 6)|
\/ (sin® — sind)* + (cosd — cosO)”

(X1’y1) is given by d =

= |sin(¢—9)|

\/ sin”0 + sin’¢ — 2sinBsind + cos + cos>0 — 2coshcosO
_ |sin(¢—6)|

\/(sinze + cosze) + (sin2¢ + coszd)) —2(sinBsing + cosBeosd)
_ [sin(¢—6)

\/1 +1- 2(cos((l) - 9))
_ |sin((l)—9)|

\/2(1 —cos(¢p— 9))

|sin(¢ - 9)|

]



|sin ((I) - 9)|
2sin (4)—9)‘
2

Find the equation of the line parallel to y-axis and drawn through the point of intersection
of the lines x — 7y + 5=0and 3x +y =0.
The equation of any line parallel to the y — axis is of the form

T — (1)

On solving equations (2) and (3), we get,
5 15

Xx=———andy=—
2 T

Thus,

(_%,g) is the point of intersection of lines (2) and (3).

5

. . i 1
Since, line x = a passes through point (—i —5), a= = |

22°22

Therefore, the required equation of the line is x = 3

22,

Find the equation of a line drawn perpendicular to the line X ¥ _ through the point,
4 6
where it meets the y -axis.
The equation of the given lineis X ¥ _1,
4 6

This equation can also be written as 3x +2y—12=0

y=—x+6, which is of the form y=mx +c¢
2

Mathematics

.. Slope of the = —% given line

Slope of line perpendicular to the given line =———— =§

Let the given line intersect the y -axis at (O,y).

On substituting x with 0 in the equation of the given line, we obtain %: 1=y=6



:.The given line intersects the y -axis at (0,6).

The equation of the line that has a slope of 2/3 and passes through point (0,6) is
2

(v-6)=2(x~0)

3y—18=2x

2x—-3y+18=0
Thus, the required equation of the line is 2x —3y+18=0.

Find the area of the triangle formed by the linesy —x=0,x+y=0and x -k =0.
The equations of the given lines are

y—x=0---- (D)
x+y=0------ (2)
x —k =0------ 3)

The point of intersection of lines (1) and (2) is given by x = 0 and y = 0.

The point of intersection of lines (2) and (3) is given by x =k and y = -k.

The point of intersection of lines (3) and (1) is given by x =k and y = k.

Then, the vertices of the triangle formed by the three given lines are (0, 0), (k, -k) and
(kk).

We know that the area of a triangle whose vertices are (X1, y1), (X2, y2) and (x3,y3) is

%‘Xl(yl _y3)+x2<y3_yl)+x3(y1 _yZ)

Thus, area of the triangle formed by the three given lines

1 .
= 5|0(—1< —k)+k(k—0)+k(0+k)|sqare units
= %|k2 + k2| square units
=%|2k2|square units

= k?square units

Find the value of p so that the three lines 3x + y—2=0,px+2y—-3=0 and 2x—y—-3 =0

may intersect at one point.
The equations of the given lines are
3x+y—2=0

px+2y—3=0
2x—y—3=0

On solving equations (1) and (3), we obtain



10.

10.

x=land y=—1
Since these three lines may intersect at one point, the point of intersection of lines ( 1)
and (3) will also satisfy line (2).

p(1)+2(-1)-3=0

p—2-3=0p=5

Thus, the required value of p is 5.

If three lines whose equations are y = mix + ¢1, y = mpX + ¢2 and y = m3x + c¢3 are

concurrent, then show that mj(c2 — ¢3) + mz (¢c3 —c¢1) + ms (¢1 — ¢2) = 0.
The equation of the given lines are

y =miX + ¢ --------- (1)
y = mpX + ¢ --------- (2)
y = m3X + €3 --------- 3)

On subtracting equation (1) from (2), we get,
0=(m2-m)x+ (ca—c1)
= (m - my)X = (c2—c¢1)

%5

=PA
m —m
1 2

On substituting this value of x in (1), we get,

"¢
y=m +c
1| 0 —un 1
1 2
mc —mc
—y=| 12 11 4
m —m 1
1 2

mc —mc +mc —m ¢
12 11 11 2 1

:>y: +C
m —m 1
1 2
mc —m¢c
Sy=_12 21 4.
m —m 1
1 2
Thus,

cC —¢C mc —m.¢cC |, . . . .
2 1 12 21 |isthe point of intersection of lines (1) and (2).
m—m, m-m,

It is given that lines (1), (2) and (3) are concurrent.
Thus, the point of intersection of lines (1) and (2) will also satisfy equation (3).



mc —m¢cC mc —-mc +cm —cm
12 21 __32 1 3 2

1

— 3
—m

3
m —m m
1 2 1 2

mc -mc -mc +mc —cm +cm =0
12 271 372 371 3 1 32

ml(cz—c3)+m2(c3 —c1)+m}(c1 —c2)=0

11. Find the equation of the lines through the point (3,2) which make an angle of 45° with

the line x —2y=3.
11. Let the slope of the required line be m .

The given line can be written as y = L % , which is of the form y=mx+c¢
2

.". Slope of the given line = m_ :%

It is given that the angle between the required line and line x —2y =3 is 45°.

We know that if 0 is the acute angle between lines I and /2 with slopes m, and m_,

then
m —m
tan0 = |—2—L
1+mm
(==
jm, —m,|
- tan45° =11 2
1+m m
1 2
1
=1= 2
m
1+-L
2
1-2m
1
| 2
= T 2 m
2
1-2m
=1= 1
2+m1




12.

12.

1-2m
=1=+ !
2+m]

1-2m 1-2m
=1= L orl=— 1

2+m1 2+m1
:>2+rn1:1—2ml or2+m1:—1-l-2ml
1
=>m =——orm =3
1 3 1
Case I: ml:3

The equation of the line passing through (3,2) and having a slope of 3 is:
y-2=3(x-3)

y—2=3x-9
3x—y=7

Case II: m __ 1
1 3

The equation of the line passing through (3,2) and having a slope of _% is:

y—2:—%(x—3)

3y—6=—x+3
x+3y=9
Thus, the equations of the lines are 3x —y=7 and x +3y=9.

Find the equation of the line passing through the point of intersection of the lines
4x + 7y —3 =0and 2x — 3y + 1 = 0 that has equal intercepts on the axes.

Let the equation of the line having equal intercepts on the axes be

i + X =1

a b

>XTy=1 e (1)

On solving equations 4x + 7y —3 = 0 and 2x — 3y +1 =0, we get x = %andy =%
Thus,

1 : . : : . .
[E,%j is the point of intersection of the two given lines.

. . . 1
Since, equation (1) passes through point (E,%j



1 5

1313

=a=20

13
Thus, Equation (1) becomes

X+y=%,i.e., 13x + 13y =6

Therefore, the required equation of the line 13x + 13y = 6.

Show that the equation of the line passing through the origin and making an angle § with
+
the line y:mx+ciszzm_—tane.
X lmmtan@

Let the equation of the line passing through the origin be y = mX.

If this line makes an angle of 6 with line y =mx +c, then angle 6§ is given by
Case I:

—m
o tan@ = |—1
1+m1m
Y m
= tanf =X |
1+Xm
X
Y m
= tanf=+| X
1+Xm
X
Y oo Yo
= tanf =2 or tanf =—| X
1+Xm 1+Xm
X X
Y m
tan = X
1+Xm
X
:>tan9+zmtan9=Z—m
X X

= m+ tan0 = X(l —mtan®)
X

y m+tanO

x 1—mtan®

Case II:

10



14.
14.

y

~—-m
tanf = —| X
1+Xm
X
:>tan9+lmtan9:—z+m
X X

= X(l +mtan®) = m — tan®
X

y_ m — tan0
X 1+ mtan®

) L * tanf
Therefore, the required line is given by y np=aw
X Immtan6

In what ratio, the line joining (-1, 1) and (5, 7) is divided by the line x +y = 4?
The equation of the line joining the points are (-1,1) and (5, 7) is given by
7-1

1=t (x+1

y—1 5+1(x+)
y—1=g(x+l)
X—y+2=0------- (1)

The equation of the given line by
Xx+ty—4=0 - (2)

The point of intersection of lines (1) and (2) is given by x = 1 and y = 3.
Let points (1,3) divide the line segment joining (-1,1) and (5,7) in the ratio 1: k.
Thus, by using section formula, we get,

(1,3)=(k(—1)+1(5) k(1)+1(7)j

l+k ~  1+k

= (13) =(_k+5 kij
1+k 1+k

—k+5_1 k+7_3

l+k  1+k

Thus, —k+> =1
1+k

=-k+5=1+k
=2k=4
=k=2

Therefore, the line joining the points (-1, 1) and (5, 7) is divided by line
x +y =4 in the ratio 1: 2.

11



15. Find the distance of the line 4x +7y+5=0 from the point (1,2) along the line 2x —y =
0.

15. The given lines are
2x—-y=0

4x+T7y+5=0

A(I,Z) is a point on line (1)
Let B be the point of intersection of lines (1) and (2).

A+ +5=0

On solving equations (1) and (2), we obtain x — % and y= i

.. Coordinates of point B are (%,%Sj

By using distance formula, the distance between points A and B can be obtained as

2 2
AB = (1+ij +(2+§j units
18 9
(23)2 (23)2 .
=/l — | +| — | units
18 9
23V (23 .
= +| — | units
2x9 9
SIHEGE
= l—||=1| +| — | units
9 2 9
5w
= — || —=+1] units
9 4

5 .
— . |— units
9 V4

12



16.

16.

23 5

=""Xx— units
9 2
kNI
= units
18

units

Thus, the required distance is

Find the direction in which a straight line must be drawn through the point (-1, 2) so that
its point of intersection with the line x + y = 4 may be at a distance of 3 units from this
point.
Let y = mx + ¢ be the line through points (-1, 2).
2 =m(-1)+c
=c=m+2
Thus, y=mx+m + 2 --------—--—--- (1)
The given line as
X+Ty=4 e (2)
On solving these equations, we get,
2—m and v Sm+2
m+1 m+1
THES, (2—mj5m+2
m+1 m+1

X =

J is the point of intersection of lines (1) and (2).

Since, this point is at a distance of 3 units from point (-1, 2),
So, now using distance formula,

2 2
(2—m+1 L[(m+2 ),
m+1 m+1

2-m+m+1Y) (5m+2-2m+2)’ 2
= + =(3)

m+1 m+1
9 9m?

= -+ 229

(m+1) (m+1)

1+m?’ 1

(rn+l)2
=1+m?=m?+1+2m
=2m=0
=>m=0

Therefore, the slope of the required line must be zero,
Hence, the line must be parallel to the x — axis.

13



17.

17.

18.

18.

The hypotenuse of a right angled triangle has its ends at the points (1, 3) and (-4, 1). Find
an equation of the legs (perpendicular sides) of the triangle.

Let A (1, 3) and B (-4, 1) be the coordinates of the end points of the hypotenuse.

Now, potting the line segment joining the points A (1, 3) and B (-4, 1) on the coordinates
plane, we will get two right triangles with AB as the hypotenuse. Now, from the graph,
it is clear that the point of intersection of the other two legs of the right triangle having
AB as the hypotenuse can either P or Q.

¥
A

6
5
Q4.3 AGLY)
]
i
P4
e e
B4, 1) LD
X X
6 -5 4 3.2 ] 0 2

Now, when AAPB is taken.

The perpendicular sides in AAPB are AP and PB.

Now, sides PB is parallel to x — axis and at a distance of 1 units above x — axis.

So, equation of PBis,y=1ory-1=0.

The side AP is parallel to y — axis and at a distance of 1 units on the right of y — axis.
So, equation of APisx=1orx-1=0.

And when AAQB is taken.

The perpendicular sides in AAQB are AQ and QB.

Now, sides AQ is parallel to x — axis and at a distance of 3 units above x — axis.

So, equation of AQ is,y=3ory-3=0

The side QB is parallel to y — axis and at a distance of 4 units on the left of y — axis.
So, equation of QB is x =-4 or x +4 = 0.

Find the image of the point (3, 8) with respect to the line x +3y = 7 assuming the line to
be a plane mirror.
The equation of the given line is
x3y=7
Let point B (a, b) be the image of point A (3, 8)
14



19.

19.

So, line (1) is the perpendicular bisector of AB.
A3y

x+3y=7

pe (a.h)

Slope of AB= 2=8  while the slope of the line (1) = _é

a—3

Since, line (1) is perpendicular to AB.

4

b—8=1

a—-3
=b-8=3a-9
=>3a-b=1-—-—m- (2)
Mid — point of AB = (aTH,%J

The mid — point of line segment AB will also satisfy line (1).
Thus, from equation (1), we get,

(a+3j+3(b+8):7
2 2
= a+3+3b+24=14
= a+3b=-13 ----oemee e (3)

On solving equations (2) and (3), we get,a=-1and b= -4
Therefore, the image of the given point with respect to the given line is (-1, -4).

If the lines y=3x +1 and 2y =x+3 are equally inclined to the line y=mx +4, find the

value of m.

The equations of the given lines are
y=3x+1

2y=x+3

y=mx-+4

Slope of line (1), m =3
15



Slope of line (2),m2 =1/2

Slope of line (3),m3 =m

It is given that lines (1) and (2) are equally inclined to line (3). This means that the
angle between lines (1) and (3) equals the angle between lines (2) and (3).

ml_m3|: mz—m3|
. 1+m1m ‘ l1+m m ‘
3 2 3
l_m‘
N 3—m|= 2 1
1+ 3m| 1+m‘
3-m| ‘1—2m|
= =
1+3m| |m+2|

3-m 1-2m
= ==
1+3m m+2
3—m_1—2m 3-m _(1—2m]

= or =
1+3m m+2 1+3m

m+2
Hence, this case is not posible.

3—-m 1-2m
1+3m m+2

(3—m)(m+2)=(1-2m)(1+3m)

If , then

—-m’+m+6=1+m—6m?
=5m’+5=0

:>(m2+1):O

= m=+/—1, which is not real

1452
7

Thus, the required value of m is

If sum of the perpendicular distances of a variable point P (x, y) from the lines x +y — 5
=0 and 3x — 2y +7 = 0 is always 10. Show that P must move on a line.
The equations of the given lines are:

X+ty—-5=0 - (1)

3x =2y +7 =0 ----mmmmmm- (2)

The perpendicular distance of P(x, y) from line (1) is given by
d - |x+y—5| and d — |3x—2y+7|

N ) TG+ (2)

16



21.

21.

. |X+y—5| |3x—2y+7|
€ d=—=—andd =—F+—
Le, d 7 and d, 75

It is given that d1 + d2 =0

Thu 0

X+y-=5 [Bx—-2y+7

g | J.‘/E | J% l_,
= 13]x +y - 5]+ V2[3x — 2y + 7|~ 10326 =0

= 13(x+y-5)+2(3x—2y +7)-10426 =0 (Assuming (x+y-5) and (3x-2y+7))
= J13x ++/13y = 5¢/13 +3x4/2 = 242y + 742 - 10426 =0

= x (V134342 )+ y(V13-242)+ (W2 - 5413 -10426 =0

Which is the equation of the line.
Similarly, we can get the equation of line for any signs of (x +y -5) and (3x — 2y + 7).
Therefore, point P must move on a line.

Find equation of the line which is equidistant from parallel lines 9x + 6y —7 =0 and 3x +
2y+6=0
The equations of the given lines are
9% +6y—7=0 (1)
3x+2y+6=0 (2)
Let P(h,k) be the arbitrary point that is equidistant from lines (1) and (2). The
perpendicular distance of P (h, k) from line (1) is given by
P, Oh+6k=7| [9h+6k-7| 9h+6k-7|

O+ T 313
The perpendicular distance of P(h,k) from line (2) is given by

_ Bh+2k+6] [3h+2k+6]

d = -
Fereer B

Since P(h,k) is equidistant from lines (1) and (2), d =d

_9h+6k—7| [3h+2k+6|
ENE) Vi3
= 9h+6k —7|=3|3h + 2k +6|

= 9h+6k—7|=23(3h +2k +6)
:>9h+6k—7=3(3h+2k+6) or9h+6k—7:—3(3h+2k+6)
The case 9h+6k-7= 3(3h +2k + 6) is not possible as
17



22.

22.

9h+ 6k —7=3(3h+2k+6)=—7=18 (which is absurd)

~.9h+6k —7=-3(3h+2k+6)

Oh + 6k —7=-9h -6k 18
=18h+12k+11=0
Thus, the required equation of the line is 18x +12y +11=0.

A ray of light passing through the point (1, 2) reflects on the x-axis at point A and the
reflected ray passes through the point (5, 3). Find the coordinates of A.

Let the coordinate of point A be (a, 0)

Draw a line (AL) perpendicular to the x —axis.

We know that angle of incidence is equal to angle of reflection. Hence, let
<BAL=<CAL=¢

Let<CAX =0

Therefore,

<OAB = 180° —(6+2¢) = 180° —[6+2(90° - O)]

= 180° - 6+180° +20

=0

Thus, <BAX = 180° - ©

Now, slope of line AC = z— 0
—a
= tan=— -———-———-——- (1)

Slope of line AB = 2=9

1—a

:>tan(180° —e)= =

2
= —tan6=——

._.
|
o

From equations (1) and (2), we get,
18



23.

23.

3 2
5—a a-1

=3a-3=10-2a
Sa- D3
5

13
Therefore, the coordinates of point A are (?,Oj .

Prove that the product of the lengths of the perpendiculars drawn from the points
( a’ —b2,0) and (— a’ —b2,0) to the line icose+%sine —11is b2.
a
The equation of the given line is
X cos0+2sin@ =1
a b
Or, bxcosb + aysinO —ab =0

Length of the perpendicular from point ( a’—b’ ,0) to line (1) is

bcos@(\/a2 —b? )+asin9(0)—ab ‘bcose\/az —b%-ab
p = —

1 . .
\/b200529 +a’sin’0 \/b200526 +a’sin’0

Length of the perpendicular from point (— a ey’ ,0) to line (2) is

bcosé)(—\/a2 —b? ) +asinB(0)—ab ‘bcosexla2 —b* +ab
p = =

? \/b200529 +a’sin’0 \/bzcosze +a’sin’0
On multiplying equations (2) and (3), we obtain

beosOva’ —b? —abP(bcose a’ —b? +ab)‘

plp2 B 2 2 2 2 2
(\/b cos“0+a“sin 9)

‘(bcose a’ —b? —ab)(bcose a’ —b? +ab)‘

(bzcosze + azsinzﬁ)

2
(bcos@ a’ —bz) —(ab)?

(b2c0s29 + azsinze)

b200529(a2 -b? ) - azbz‘

(b200529 + azsinzﬁ)
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24.

24.

a’b%*cos’0 — b*cos?0 — a2b2‘

b%cos’0 +a’sin’0
b%la’cos’0 — b’cos?0 — az‘
b%cos’0 +a’sin’0
b’ azcosze—bzcosze—azsinze—azcosze‘ S ,
= 5 [sm 0+ cos O:IJ
b“cos“O+a“sin“0

b’ —(bzcosze + azsinze)‘

b’cos’0 + a’sin’0
b? (b2c0529 + azsinze)

- (bzcosze + azsinze)

=b?
Hence, proved.

A person standing at the junction (crossing) of two straight paths represented by the
equations 2x — 3y +4 = 0 and 3x + 4y — 5 = 0 wants to reach the path whose equation is
6x — 7y + 8 = 0 in the least time. Find equation of the path that he should follow.

The equations of the given lines are
2x-3y+4 =0 ==-mmmmmmmme- (1)
3xt4y-5 =0 —---mmmmmmemee- 2)
6x—Ty+8=0

The person is standing at the junction of the paths represented by lines (1) and (2).
So, on solving equations (1) and (2), we get,

x=__1 and y= 22
17 17
. . . 1 22
Then, the person is standing at point [—ﬁ,ﬁj
The person can reach path (3) in the least time if he walks along the perpendicular line
1 22
to (3) from point | ——,—
©) P ( 17 17)
Thus, slope of the line (3) = g
. . ) 17
Thus, Slope of the line perpendicular to line (3) = ——=——

6

|
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The equation of the line passing through (—%,%j and having a slope of T given
6

by

22 7 1
y-—— |=—=| Xx+—
17 6 17

= 6(17y-22) =-7(17x+1)

=102y - 132=119x -7

= 119x + 102y = 125

Therefore, the path that the person should follow is 119x + 102y = 125.
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