% mvC BSEcuide.com

%" A Complese guide for CRSE studemss

CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 10 Straight Lines

Miscellaneous Exercise

1. Find the values of k for which the line (k-3)x -(4-k?)y + k>-7k+6 =0 is:
(a) parallel to the x-axis
(b) parallel to the y-axis

(c) passing through the origin.
Ans. Given: Equation of line (k-3)x - (4-k?)y + k?-7k+6 = 0 can be written as

(4-k?)y = (k-3)x + k®-7k+6

k—3

m= —-
4—

(a) If the line parallel to x-axis, then 7 =)

= k-3=0

—k=3

1
(b) If the line parallel to } —axis, then — =)

M
=> ,};3:0
42
4k—_k32 —0
=4-k%=0
—=k%=4
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—= k=42

(c) If the line passes through origin then

=> (k—3)x0—(4— k) x0+k>—-Tk+6=0

= k2 -Tk+6=0

= (k—1)(k—6) =0

—= k=1ork=6

2. Find the values of & and 2. if the equation x cosf + ysin @ = pis the normal form
of the line ..JE_T+ v+2=0.

Ans. Given: ﬁx+ v+ =1

= ﬁx+ y=—2

comparing equation (i) with z cos @ + ysin§ = p, we get

cosf = _T\/g ,sinf = %andpzl

".cosf = —cos30° = cos(180° + 30°) = cos210° = cos %ﬂ

_ I
= 0= 5

S0 = 76—7Tandp=1

3. Find the equations of the lines which cut-off intercepts on the axes whose sum and
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product are 1 and -6 respectively.

Ans. Let the intercepts be a and b.

x ¥
Then we have equation of linebe —+=—=1 and
a o

itisgiven that g+ b =1 and gh =—6
Now (g—b) =(a+b) —4ab

= (a—b) =(1)"—4(-6)

= a—b=15
Solving s+ h=1land g —-hH=5,
wegeta=3b=-1

x oy
. Equation of the lineis —+-— =1
i =2

—= —2x+3y=-6
= 2x—3y=6

Solving s+ h=1and g—h=-5,wegeta=—2.56=3

x oy
. Equation of the line is — += =1
-2 3

= 3x—2y=-6

= —3x+2y=6

Hence required equations of the lines are 2x—31v=6 and —3x+21 =6
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-

. : . . . x ¥ )
4. What are the points on the 1 —axis whose distance from the line —+=—=1 is 4
3 4

units?

Ans. Let point on y- axis be (0,y)

. . .. X ¥V
Given equation oflineis —+=— =1

i 4
= dx+3y=12
= 4x+3y-12=10

We have perpendicular distance from (a:l, yl) to the lineax + by + ¢ =0 is

axi+by, +c
\/ a?+b?

. Perpendicular distance from point (0,y) to 4x+3v—12=10=

d —

L

Il
e

3y—12
=S =
J
17
Taking — — =4
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Taking 31— =—4

- -

. p =8N
Therefore, required points are | J,— | and [l? |-

i
. o

5. Find the perpendicular distance from the origin of the line joining the points

(cosf.siné) and (cos @, sin ¢).
Ans. Equation of the line joining points | cos &, sin &) and (cos ¢, sin @) is

: sin ¢ —sin & | o _
v—sinf = [ xx—cos & ), using Two-point form

cos@—cos&

=,
(cos@—cos@ ) y—sinfcosP+sinFcosé =(sin ¢—sinf|x—sin @cos & +sin Fcos &

= (sing —sin &) x—(cos ¢—cos &)y +sin fcosP—sin gcos & =0

= (sing@—sin &) x—(cos ¢—cosB |y +sin(F—¢) =0

Now, perpendicular distance from (0, 0) to this line,

az,+by, +c

\/a?+b?

(sin@—sin &) =0 —(cos @—cosf)x0+sin(F -0

= “| sinced =

,J['_ sin ¢ —sin E_'I: +(cosg—cos E_'I:

sin(6—a)
Jﬁin: d+sin’ & —2sinPsin &+ cos” @+ cos® & — 2 cos geos B
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sin(60—¢)

since cos20 + sin%6 =1
\/1+1—2(cos 6 cos ¢+sin O sin ¢)

sin(6—¢)
\/2—2 cos(0—¢)

using cos(f — ¢) = cosfcos ¢ + sinfsin ¢

) sin (& — ¢
\{2[1—!:05[_5'—';3_]]
D (G—
= _ sulo—9) —| since 1 — cosf = 2sin2g
_\.-.-.S_ .\'.I
2 2sin” 2 |
' L 2 )
| sin{6-9)
- I P E_ .I
2sin 0 |
| Fl' |

6. Find the equation of the line parallel to y-axis and drawn through the point of

intersection of the lines x—71+3=0 and 3x+y=10_

Ans. The equation of any line parallel to y-axis is of the form x= k,a constant

Glvenlinesare x—7Vv+3=0 ... 6))
3x+1v=0 (ii)
From (ii) we get y = —3z
substituting y in equation(i),x — 7(—3z) + 5 = 0= 22z + 5 = 0=z = ;—25
andy = -3z = —3 X ;—25 = %

.. Point of intersection of lines (i) and (ii) is (;—25, %)
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Since x= k ,passes through the point (;—;’, %) we get k = ;—25

L

Therefore the equation of required line is x = —.
)

-

x v
7. Find the equation of a line drawn perpendicular to the line —+=— =1 through the

4

point, where it meets the ' — axis.

. . . x ¥
Ans. Given: Equation of line —+= =1

4 6

= b6x+4v—24=0............. @)

Slope of given line = m = _TG = _73

Therefore slope of line perpendicular to given line = %1 = t—; = %
2

Let the given line meet the y-axis at (0, y)

Now by substituting x=0 in equation (i) 4y —24 =0 =y = % =6

.. The given line meets the } —axis at (0, 6).

Now the equation of a line with slope % and passes through (0,6) is

i-r. .
;L'—ﬁ=:|."f—|:||
3 .

— 31-18=2x
— 2x—3y+18=0

. Equation of required lineis 2x—3v+18=10

8. Find the area of the triangle formed by the lines v—x=0. x+v=0and x— L =0,

Material downloaded from myCBSEguide.com. 7/25


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

B ¥=x=0 [+

And x—j=0....(i)

On solving eq. (i) and (ii), we get the point of intersection C =(0, 0)

On solving eq. (ii) and (iii), we get the point of intersection A= ['_Jt —k_'l

On solving eq. (i) and (iii), we get the point of intersection B={ . k|

We have the area of the triangle whose vertices are (z1,y1), (z2,y2)and(xs,ys3) is

%|w1(y2 —y3)+x2(ys —y1) +z3(y1 — y2)|

.. Area of AABC =
= L |k(k—0) +k(0+ k) +0(—k — k)| = 5 |k + k> + 0| = 3 |2k*| = K

Hence area of triangle formed by the three given lines is k? sq. units

9. Find the value of p so that three lines 3x+1v—2=0 px+2v—3=0 and

2x— 1 —3=10 may intersect at one point.

Ans. We know three lines
a1x +biy+c1z=0,a2x + boy + coz = Oandasx + b3y + c3 z = 0 intersect at one point
if @, (B, —be ) +b, (ca; —cqa )+ (ah, —a,by ) =0

Givenlines are 3x+ v—2 =0, px+2v—-3=0and Ix—yv—-3=10
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= 2[1x(=3)=2x(22) |+ (1) 2x p—(-3)x3 ]|+ (3)[3x2-px1] =0

= 2[3+4]|-1[-2p+9]-3[6-p]=0

= 2+2p-9-18+3p=0

Hence the required value of p is 5.

10. If three lines whose equations are y = myx+c,. V=m.x+c, and v =m,x+c, are

concurrent., then show that #1, [, —c; | +m, (c;—¢ | +m: (g — gy | =0

Ans. We know three lines
a1z +biy+c1z=0,a2x + boy + coz = Oandasx + b3y 4+ c3z = Oare concurrent if

Givenlines are v=myx+c;, V=mx+¢, and v=m.x+c,

= mix—y+c =0,mx—y+c2=0andmsx —y+c3 =0

Since the lines are concurrent ,we have

m3(—1l.c2 + 1.c1) — 1(c1. m2 — camy) + c3(m1. —1 4+ ma.1) =0

= m3(—c2+c1)—c1.mg+ camy —c3mg +c3mg =0

= m3(61 — Cz) —|—m2(03 — cl) —|—m1(62 — C3) =0

= ml(CQ — Cg) + m2(63 — 61) —|—m3(61 — Cz) =0

11. Find the equations of the lines through the point (3, 2) which make an angle of 15°
with the line x—2v =3.

Ans. Let #1 be the slope of required line which passes through point (3, 2),
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Then the equation of required lineis v —2 = m ['_ x—3)

The equation of given line x— 2y =3

x 3 y
= V=——— e (1)
2 2
: : : 1
.. Slope of given line = —
-

We know that if @ is the acute angle between two lines with slopes m1 and mg respectively

then tanf = ) fnz;ml
+m1m2

1

TS

According to question, tan 45" = =

"

1+—

2

-

Taking M
2+m

= 2m—1=2+m

= m=23

Then the equation of required lineis y—2 =73 ['_ x—3]
= v—2=3x-9

= 3x—yv-—-7=0
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Then the equation of required lineis yv—2=—(x—3|

= 3yv—6=—x+73

= x+3y—-9=0

Thus the equations of the lines are 3x—1—7=0and x+3y—-9=10

12. Find the equation of the line passing through the point of intersection of the lines
4x+71v—3=0and 2x—3v+1=10 that has equal intercepts on the axis.

Ans. Let the equal intercepts be a. Equation of a line in intercept form is

Given: The required equation passes through the point of intersection of the lines
4x+7v—3=0and 2x—-31v+1=10

Consider 4x + 7y = 3..ccvecvvvreenrnne. Mand 22 — 3y = — L., (ii)
Multiplying equation(ii) by 2, we get 4z — 6y = —2...cccevvevverennenn (iii)
subtracting equation (iii) from equation(i), 13y = 5 = y = %

substituting y in equation(ii) we get 2z = —1 + 3.% = _1:;’;15 = 113 =T = %3

Hence the point of intersection of (i) and (ii) is (%3 , 1%)

Now since the required line x + y = a passes through the point <1L3, 1%)

— 1,5 _ 6
we have, a = 13 + 3 = 13
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S.From equation(A) we get the required equation of the line is
T+y= 1 = 13z+13y =6

13. Show that the equation of the line passing through the origin and making an angle

. . . v mtItané&
& withtheline V=mx+¢js = =——
x 1Fmtan &

Ans. Let #1; be the slope of required line which passes through (0, 0).

. Equation of lineis y—0 =my,(x—0]

Now, let & be the angle between V' =7X+¢ and y = mx

We know that if @ is the acute angle between two lines with slopes m and ms respectively

_ | ey
thentanO—)Hmlm2
wL, —
Cotan 8 = |—2
1+ mym
e, —
— tan & =+ —1
1+ mym
W, — M ", — M
— tan & = — or tan & = ——
1+ mym 1+mm

= tan & +mipntan & =my —m or tan & +mytan & = m—my

= my(l-mtan &) =m+tan & or w1+ mtan & |=m—tan &

w+tan & m—tan &
::’ i'?:i'lz— or i':i"j'l:—
l—mtan & 1+ mtan &
m—+tan &
Putting m, =— — ineq. (), we get y = 1200 g e (i)
l—mtan &
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m—tan & _
Putting 1, = T s in eq. (i), we get y = %x ................ (iii)
m tan
v mItané&

Therefore from (ii) and (iii) we get — = ——
x l1Fmtan &

14. In what ratio, the line joining [ —1_1] and (5, 7) is divided by the line x+ v =4 ?

Ans. Given: Equation of line x+ v—4 =10

Let the given line divide the line joining A ['_—L 1_'| and B (5, 7) in the ratio }--]1 at a point C.

""_'rn‘

Af-1, 1) /t BIS, T)
k(5)+1(—1) k(7)+1(1)>

.. Using section formula we have coordinates of C are ( e Ry

[(5k-1 Tk+1)
Lk+1 T k41 )

Since the point C lies on the given line.

CSk=1_ Tk+1
+ _—

. 4=0
k+1 k+1

= Sk—1+Tk+1-4k—4=0

= 8k =4

Therefore, the required ratio is 1: 2.
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15. Find the distance of the line 4x+ 71+ % =10 from the point (1, 2) along the line 2x—

Ans. First we have to find the point of intersection of given lines 4x+71+3=0..... 6)
and 2x—v =0 ... (ii)
Dl 2
2y
Ajf Ll !r.l"5'| updyr =iy

Fromy(ii) we get y = 2z

—5

Substituting y = 2z in equation(),we get 18z +5=0=z = 4o

- _ -5\ _ -5
.y—2zt:—2<1—8)_T

Hence point of intersection of (i) and (ii) is A

1879 |
PR S - A
=L 1+=] + 2+
§ ) :1 9-..
23 a3
- S o | o |
18 9
23 .
= = — 3 units

16. 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+ v =4 may be at a distance of 3 units

from this point.
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Ans. Let the required equation of the line be 1 — Vo, =m I'__T— X _'| ............... @)
Since equation (i) passes through the point (1.2 ,we gety — 2 = m(z + 1)
=mz —yY+ (Mm+2) =0, (ii)

Equation of the given lineis x+1 =4 ................ (iii)

From(iii) we get y = 4 — x,substituting this in(ii),we get

mer—@4d—z)+m+2=0=z(m+1)+(m—-2)=0=>z= =+

oy — 4 — 2-m\ __ 4dm+4-24+m __ 5m+2
Y= m+1) m+1 - om+l

2-m 5m+2>

Hence we get point of intersection of (ii) and (iii) is (m_+1’ o

2—-m bm+2\ .
m-+1’ m+1) s3

Given distance between [ —1.2)and (

. . 2—m 2 5m—+2 2
Now using distance formula we get (m_+1 + 1) + ( i 2) =3

2 2
squaring on both sides (%) 4+ (_5m+31121m—2) _9

2 2 2
3 3m 1+m

=1+m?’=(m+1)>2=14+m?>=m?+1+2m

=2m=0=m=0

Since the slope is zero,we have the required line is parallel to x — axis .

17. The hypotenuse of a right angled triangle has its ends at the points (1, 3) and
|'_—--1= 1_'| . Find the equation of the legs (perpendicular sides) of the triangle.

Ans. Let ABC be a right angled triangle with diagonal AC.
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Ci4, 1)

B A1, 3}
Then we have the legs of the triangle (perpendicular sides) are BA and BC
Let the slope of AB is m ,then since AB and BC are perpendicular to each other
_ -1
we have, Slope of BC = —
We have the equation of a line passing through (:1:o , yo) and slope mis yv— 1, = m [ x— X |

Now since AB passes through A(1, 3) and have slope m equation of AB is

Y= 1= (2 +4) e (i)

By putting different values for m in equations (i) and (ii) we get different equations for BA
and BC

In particular for m=0,equation of AB is y=3 [ which is a line parallel to X-axis] and

equation of BC is x= -4 [ which is a line parallel to Y-axis]

18. Find the image of the point (3, 8) with respect to the line x+31 =7 assuming the
line to be a plane mirror.

Ans. Let the image of the point A (3, 8) in the line mirror DE be C| ¢, /7). Then AC is

perpendicular bisector of DE.

Material downloaded from myCBSEguide.com. 16 /25


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

AL 8)

K+IyeT

L=
o
My

Gl f)

Te+3 /+8)

A TR T

.. The coordinates of point B are

Since point B lies on the line x+ 31 ="7.

. o+ 3 +3[_ﬁ+8_] _-
j ¥

—a+3+38+24=14
= a+36+13=0 ....0)
Since AC is perpendicular on DE.

.. Slope of AC x Slope of DE = —]

- A8
o—3 3
= [f-8=3a-9

Solving eq. (i) and (ii), we get v =—1 and G=—

Therefore, the image of point (3, 8) is [ —1.—4 .

19. If the lines v =3x+1 and 2y = x+3 are equally inclined to the line v = noc+4,

find the value of 1.
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Now we have slopes of lines (i) ,(ii) and (iii) are 3,1/2,m respectively

We know that if @ is the acute angle between two lines with slopes m1 and mg respectively

my—1my

then tan9 = ) m

Let & be the angle which the line v=mx+4 makes with the line v=3x+1 and

2yv=x+3.

| =

M —

1+

b | 3 o

Given that lines v =3x+1and 23 = x+3 are equally inclined to the line 1 = wrr+4

PH—H 2m—1
1+3m| |2+m
_ Varr —

_ m 3:i-m 1

20. If sum of the perpendicular distances of a variable point P|x. 1| from the lines

x+1v—5=0 and 3x—21v+7 =0 is always 10. Show that P must move on a line.

Ans. Given: Equations of lines are x+1—5=10 .....(Q)
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and 3x—2v+7 =0....(30)

Perpendicular distance of point P( x_ 1] from line (i)

L

Perpendicular distance of point P( x, 1| from line (ii)

3r—2y+7 | 3x—2y+7{
J O H(-2) Vi3
x+yv-—3 |3I— 2v+7

=10

According to question,

IR E
= W3 (x4 =5)|+ |2 (3x-20+7)| =104/26

When x+1 —520 and 3x—2y+7 20

V2 (3:-2y+7)|=10426

= /132 + /13y — 5/13 + 3122 — 24/2y + 7/2 — 104/26 =0

= (13+332 )+ V13 - 242 | = 5413 + 742 ~104/26 = 0, which represent a line.

Similarly,we can get the equation of a line for any signs ( positive or negative ) of
r+y—5S5and3x — 2y + 7

Then |«,.'"1_3 (x+y—3]

Therefore, we can say that P( x, 1| must move on a line,

21. Find equation of the line which is equidistant from parallel lines 9x+ 6y —7 =0
and 3x+2v+6=10.

Ans. The equations of parallel lines are 9 +§ —7 =0 and 3x+2v+6=10
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Let A{ 2,14 | be any point which is equidistant from the parallel lines.

Ox, +6y, 7| |3 +1y +6‘

Hl’_?_’lz +[_r5_'|: B .Jr'j_]: +r_2_'|: |

}ﬁ 3 13
_ 921 +6y, —7 | 3w +2y, +6
Consider the case “3vi3 v

=9z +6y; —7=3(3x1 +2y;1 +6) = —7 =18 which leads to some wrong

conclusion
so this case is not possible

N 4 Ox +61,—7 3 +21+6
ow consider =—
313 w13

= 9% +61,—7=-9x—6), —18

= 18 +12), +11=0
Therefore, the required lineis 18x+12v+11=10.
22. A ray of light passing through the point A and the reflected ray passes 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.

Ans. Let the coordinates of the point A be (x,0)

Also let BA be the incident ray and AC be the reflected ray and AD be the normal
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A
A
o
.-ﬁ:ll.:l:'
A

We have angle of incidence = angle of reflection = /BAD = ZCAD

Let /BAD = ZCAD= 6
Alsolet Z/CAX = ¢

Then we have ¢ + 0 = 90° = 0 = 90° — ¢

Also ZOAB =180 — (¢ +26) =180° — [¢ + 2(90° — ¢)] =180° — (180° — ¢)

3—0
Now, for line AC tan ¢ = .
>—Xx
= tan = —— ... 1)
>—Xx
For line BA tan (180" —¢| =
. _ _
2
— —tan ¢ =
1—x

From eq. (i) and (i), 52— = 1

— 3—3x=-10+2x

= —Sx=-13
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[—
Lid

- x=

Lk |

1

Therefore, coordinates of point A are

Lid

-
]

L |

£ -

23. Prove that the product of the lengths of the perpendiculars drawn from the points

(Ja’—5.0| and [—a' —57.0| totheline Zcosg+Lsing=11is »?
' ' a o

Ans. Let p, and p, be the length of perpendiculars from | Jas —b*.0| and

|' —Ja —b*_0| to the line L eos E-"+i5in5"=1-
' a o

as—b' cosd (Oxsind
+ -1

i a b
-Bh = = — =
fcos@ ) [ sinf |
| + 1 |
. a ) -
Ja - —bh" cosF )

_ a
cos* & sin“ &
el
a” o°

—-.,n'c;r: —b*cosd® Oxsiné
+ -1

a b

‘cos@ T [sin@ )
+

-ﬂ. ! :-\. Iﬁ !

i
L - LY -

And P, =
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24. A person standing at the junction (crossing) of two straight paths represented by the
equations 2x—31+4 =0 and 3x+41—5 =0 wants to reach the path whose equation

is 6x—T71+8=10 in the least time. Find equation of the path that he should follow.
Ans. Consider 2x—3v+4=0......cco..... @and 3x+4v—5=0 . (ii)

The point of intersection of lines (i) and (ii) is given by A (?—3, I—?)

It is given that the person is standing at A and wants to reach the path whose equation is
bx—Tyv+8=0....... (iii) in the least time

We have the shortest path from point A to line(iii) is the line AB which is the perpendicular

distance from A (I—;, %) to equation (iii)

;?
B o y
5, - ", -'.I.
Fo A
.
i .
-Ilf. .._. e -
iy 5
£ 4
,
ey .,
o ™
F
I -'.
oy e
i { = a
=
S Tuedyrd=l

- 6
. Slope of line 6x—Ty+8=01is —

.. Slope of required line AB is —

6

Therefore, the equation of ABis y— 1, = m|x—2x, |

22 _ -7 1
jy_ﬁ‘?<m+ﬁ)

Material downloaded from myCBSEguide.com. 24/25


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

17y—22 7 (17z+1
7 6 17

—6(17y — 22) = —7(17z + 1)
=102y — 132 = —1192 — 7

=119z + 102y = 125

Hence the equation of the path that the person should follow is 1192 + 102y = 125
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