CBSE Class11 Mathematics

Important Questions
Chapter 10
Straight Lines

1 Marks Questions

1. Find the slope of the lines passing through the point (3,-2) and (-1,4)

Ans. Slope of line through (3,-2) and (-1, 4)

1 — 1
=== -1
.-'l.-:_.-'l.rl
4-(-2]
—-1-3
6 =3
3737

2. Three points P (/i k). O(x.1,)and R(x,,1,|lie on aline. Show that
(h—x (v, —w ) =lk—3 ) (x—x)

Ans. Since P, Q, R are collinear

Slope of PQ= slope of QR
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3. Write the equation of the line through the points (1. —1)and (3 5]

¥y — :
Ans.Req.eq. V=1, =——L(x—x
Xy — X '
5+1, .
v+1= | x—1)
v 2 . E
—3x+y+4=0

4. Find the measure of the angle between the lines ¥+ 1+ 7= 0and x—y+1=0

Ans. x+y+T=10

-1
mlzT
x—v+1=0
mu:_—lzl

i

Slopes of the two lines are 1 and -1 as product of these two slopes is -1, the lines are at right

angles.

5. Find the equation of the line that has y-intercept 4 and is _ to the line = Sx—2

Ans. y=3x-1

Slope (1) =— = 3_slope of any line | itis ——

-1 3
C=4

Req. eq.is Y =mx—+c¢

-1
yv=—x+4
3



6. Find the equation of the line, which makes intercepts -3 and 2 on the x and } -axis

respectively.

Ans. Req. eq. = + l =1
a o

a=-3b=2

x 1
.. _ﬁ+.-_ =1
-3 2

2x-3y+6=0

7. Equation of a line is 3x — 41+ 10= Ofind its slope.

—coff. of x
coff. of v

Ans. M =

—3

T4

e | L

8. Find the distance between the parallel lines 3x — 41+ 7 =0 and 3x—4y+5=0
Ans. 4=35=—4( =Tand C, =5

Cl _C:

sat + b

d=

Ly

13) +(—4)

L | b2 &|

9. Find the equation of a straight line parallel to ! -axis and passing through the point



(4s'2)

Ans. Equation of line parallel to } -axisis x=a.....[1 |

Eq. (7] passing through (-4,2)

a=—4
So _'|,_"=—-1-
x+4=0

10.If 3x— by +2 =0and 9x+ 31+ a = Orepresent the same straight line, find the

values of a and b.

Ans. ATQ

—h
3

L

'-.EI|L|-.'I

h=-1
—=a==6

| when PQ is parallel to the } -axis.

-
=

11. Find the distance between P|x1, |and Q| x,. v

Ans. When PQ is parallel to the } -axis,

Then N =X,

=

PO = »JI' n=x) +Hly-n)

-
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12. Find the slope of the line, which makes an angle of 3 with the positive direction of



V -axis measured anticlockwise.

Ans. Let & be the inclination of the line
8=120f

m = tan 120°

= tan (90 +30)

S

a7 1 .

13. Determine X so that the inclination of the line containing the points | . —3 | and
[2.5)is 135.

Ans.

5_(_3
#:tanﬁi




14. Find the distance of the point ( 4,1 from the line 3x—4y—-9=0

Ans. Let d be the req. distance
3.(4)-4(1)-9
JO ()

15. Find the value of x for which the points (x.—1).(2.1]and ( 4, 5] are collinear.

Ans.Let A(x.—1) . B(2.1].C[4.5]

Slope of AB= Slope of BC

1
2

1+1 55—
2—x

4
2 %

2-x %

-

16. Find the angle between the x -axis and the line joining the points (3. —1|and
[4.-2]
Ans. 1, =0 [Slope of x -axis]

m, =slope of line joining points (3,—1)and (4.-2)



-2-(-1) _

= -1
4-3
tan & = 2"
1+ mymy
0+1
1+0x (-1}
tan & =1
§=45°

17. Using slopes, find the value of x for which the points x.,—1|.( 2.1|and (4,5 )are

collinear.

Ans. Since the given points are collinear slope of the line joining points | x.—1}and | 2.1]

=slope of the line joining points ( 2.1} and (4. 5)

18. Find the value of K so that the line 2x+ f'—9 = 0 may be parallel to
3x—4y+7=0

Ans. ATQ

Slope of 1st line = slope of 2nd line

-7

-
—4

|



19. Find the value of &, given that the distance of the point | 4_1)from the line

3x—4y+ K =0is 4 units.

Ans. We are given that distance of (4,0) from the line 3x —4y+ kF=0is4

3(4)—4(1)+4 )

JBT (=)
e+ 8| =4x3
k=12,-28

20. Find the equation of the line through the intersection of 3x —41+1=10

53x+ v—1= (0 which cuts off equal intercepts on the axes.

Ans. Slope of a line which makes equal intercept on the axes is -lany line through the
intersection of given lines is
(3x—4y+1)+ K(Sx—y-1)=0
(3+5K)x+y(K-4)+1-K =0
(3+5K)
K-4

-1

M=

E=__
4

21. Find the distance of the point | 2_3 |from the line 12x—5y=2




22. Find the equation of a line whose perpendicular distance from the origin is 5 units

and angle between the positive direction of the x -axis and the perpendicular is 37"

Req.eq. xcos &+ vsin o= p
xcos30° +ysin30 =5

3+ r—10=0

_where Q is the inclination of the

bt | =

23. Write the equation of the lines for which tan & =

line and x intercept is 4.

1
Ans. =tan§=:and¢;_-" =4

1

v==—(x—-4) | y=mlx—d)|
y ‘-r 3 E — 3 R

2v—x+4=0

24. Find the Angle between the x -axis and the line joining the points | 3. —1)and
(4.-2)

Ans. Let 4 I:l —1_'I B I:—L —II'I

-2—(-1)
4-2

Slopeof 4F =



where & is the angle which AB malkes |

| with positive direction of x —axis

25. Find the equation of the line intersecting the x -axis at a distance of 3 unit to the left

of origin with slope -2.
Ans. The line passing through (-3,0) and has slope = -2
Req. eq. is

yv=0==2(x+3)
Ix+1v+6=0
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CBSE Class 12 Mathematics
Important Questions
Chapter 10
Straight Lines

4 Marks Questions

1. If p is the length of the | from the origin on the line whose intercepts on the axes are

1 1

= -

p° oa b

a and b. show that

-

Ans. Equation of the line is l + l =1
a o

; V
= _—+=——-1=10
a o

The distance of this line from the origin is P

0 0
_.|____1 - ) -
. p= a ﬂ.‘;: : d= c:rx+ﬂ.';13;—|—ﬂc
_.*lh:‘ _.e1~.:; I u"[czr‘+£1‘
ol B B
\a) o)
P 1
1 1 1
a b
1 1 1
P Na* »°

Sq. both side

1 1 1

- = =

Poa b

11



2.Find the value of p so that the three lines 3x+ yv—2=0, pr+2y—3=0 and

2¢— yv—3 = 0 may intersect at one point.

On solving eq. (1) and (71 |
x=LAnd y=-1

Put X, Vin eq. (17
P(1)+2(-1)-3=0

=5

p-2-3=0
_FI_

3.Find the equation to the straight line which passes through the point (3,4) and has

intercept on the axes equal in magnitude but opposite in sign.

Ans. Let intercept be a and —a the equation of the line is

X v

4+ =1

a —-a

= x—v=a...[i)

Since it passes through the point (3, 4)

Put the value of a in eq. (1)



4.By using area of / .Show that the points (a.5+¢|.(b.c+a) and (¢, a+ 5] are

— v, |

collinear.

Ans. Area of A = L)+ X, ( Vs

alc+a)=b(b+c)+bla+b)—clc+a)+ec(b+c)—ala+d)

b | =

I
=

I
b | =
et

5. Find the slope of a line, which passes through the origin, and the midpoint of the line

segment joining the point »( 0. —4|and Q (8.0
"0+8 —4+0)

> 3 |

Ans. Let # be the midpoint of segment PQ then A{f =

=(4.-2)

v, — ¥
Slope of OM === L
.-'l.F: - .-'l.l-l

-
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6.Find equation of the line passing through the point | 2. 2| and cutting off intercepts

on the axes whose sum is 9

Ans. Req. eq. be - + l =11

a 0
a+b=9
h=9—g
x v
=4+ =]
a 9—-a

This line passes through | 2, 2

a-—9a+18=0
a —6a—3a+18=0

ala—6)-3(a-6)=0

(a—6)(a-3)=0
a=063

a=6 a=3
b=3 b=6

14



£+£:1 £+£:]
b 3 3 6

7.Reduce the equation ﬁ x+ 1 — & =0 into normal form. Find the values p and @ .
Ans. ﬁ_‘f-I—:L'—S =1

«JEJ:+ yv=8_._(i]
\/[«ﬁ | +(1)" =2
Dividing (7 | by 2

£1’+£=—1
¥ ¥

xcos30" +vsin30=4._ (i)
Comparing | if | with
Xcos@+ysin@ =p

p=4

& = 30F

8. Without using the Pythagoras theorem show that the points (4, 4| (3,5 and

(—1,-1 :| are the vertices of a right angled } .

Ans. The given points are 4(4.4 |, B(3.5)and C(—-1-1|

L
I
s

Slope of 4R = =—1

La
|
.
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Slope of BC:_I_:::_ﬁ:E
-1-3 4 12

Slope of Ji{:‘:ﬁ:+1
-1-4

Slope of 4F :<slope of 4 =—1

= AB L AC

Hence A ABCisright angled at A.

9.The owner of a milk store finds that, he can sell 980 liters of milk each week at 14 liter

and 1220 liter of milk each week at Rs 16 liter. Assuming a linear relationship between

selling price and demand how many liters could he sell weekly at Rs 17 liter?

Ans. Assuming sell along x -axis and cost per litre along }'-axis, we have two points
(980.14) and (1220,16|in x Yplane

1220-980" :
v—14=— 3 (x—980)

=Tl
201 —14x120= x—980

120y —1680=x—-980

x—120y=-700

When y=17

x—120x17 =-T00 = x =1340 litres.

10.The line through the points (h,3) and (4,1) intersects the line 71— 9] —19 =0at
right angle. Find the value of h.

16



Ans. Slope of line joining (h,3) and (4,1)

Givenlineis 7x—91v—-19=10

Slope of this line = _

-9

ATQ
ra _2 Y _.-"-

%l =|=-1
4-n) 9,

22
= h=—

9

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

Ans. ATQ g+ &6=1....... (1]

Putbineq. (i

all-a)=-6
a—a- =—6

a —a—6=10
(a=3)(a+2)=0

a=3-2

17



When g =73
b=-2

Eq. of the line is

—+=—=1

3 -2
2x—3y-6=0
When g =-2
b=3

Eq. of the line is

x 1V
—+==1

-2 3
3x—2y+6=0

12. The slope of a line is double of the slope of another line. If tangent of the angle

between them is 1 , find the slopes of the lines.
3

Ans. Let the slope of one line is m and other line is 2

2m—m
1+ (2m)(m)

Lad | b=t
I

Lad | =
Il

18



1 "
3 1+2m

=
&

2ot =3m+1=0

2ot —2m—m+1=0
2m(m—=1)=1{m-1)=0

(m=1)(2m—1)=0

3 1+2m

—1-2m" =3m

2m +3m+1=0

2t +2m+m+1=10
2m(m+1)+1(m+1)=0
(m+1)(2m+1)=0
m=-1

-1

= —
2

13.Point R | /. k| divides a line segment between the axes in the ratio 1:2. Find equation
of the line.

Ans. Let eq. be i + L. 1....... (7]
P ;

It is given that R | /;, k | divides AB in the ratio 1:2

19



oy T ™
R a1 o)
.-_|_|"E=JEL_|= =T
' L3 )
2a |
3
35
a=—
3
L0, b)
....mll.. ,.._I
'\'\._.l-l-.
L
b
_A_'=:
3
b =3k
Put a and b in eq.......... [7]
X Vv
ESN T=1
a3k
¥
2x v
- T =
h k

14.The Fahrenheit temperature F and absolute temperature K satisfy a linear equation.
Given that K=273 when F=32 and that K= 373 when F=212 Express K in terms of F and

find the value of F when K=0

Ans. Let F along x -axis and K along }'-axis

20



15. If three points (/2.0 |(a. b |and (0, k| lie on a line, show that a, o _ 1

T

i L

Ans.Let 4(7.0)B(a.b) and C(0. k|

Slope of AB = slope of BC

b—0 k-b
a-h 0-a

b _h-b
a-h —a

I'c;r—.l‘:-:l Hc—.b:l =—ab

ak— b —hic+hb=—h

ak+ hb=hk
alc hb
+—=1
hic  hic
b
|
h Kk

16. | @. b | is the mid point of a line segment between axes. Show that equation of the

21



. .. X Vv
lineis —+— =72
a b

Ans. Req. eq. be

X 1
—+=1_ i
c d ®

P is the mid point

A

=y
Il

]

oy

| B

[~
Ty

d =

Put the value of C and D in eq. (i)



17.The line | to the line segment joining the points (1. ()} and | 2_3| divides it in the

ratio ]- ;; find the equation of the line.

“24u 3

+n 140

Ans. Coordinate of ¢

M, =3
1

Mpn = ——

Fo 3

[

Eq. of PQ is

yo o3 17x 2+n)

1 1+n 31 1+n)

(n+1)x+3(n+1)y—(n+11)=0

23



CBSE Class 12 Mathematics
Important Questions
Chapter 10
Straight Lines

6 Marks Questions

1. Find the values of - for the line | x—3)x—|4 —Ki? ]J;+ﬂc: —Tk+6=10

(a). Parallel to the x -axis

(b). Parallel to } -axis

(c). Passing through the origin
Ans.

(a) The line parallel to x -axis if coeff. Of x =0

k=13

(b) The line parallel to } -axis if coeff. Of 1" =0

(c)Given line passes through the origin if (0, 0) lies on given eq.
(k=3).(0)—(4-Kk)(0)+k* - Tk+6=0
(k—6){k-1)=0

k=61

2. If p and q are the lengths of _ from the origin to the lines.

24



xCos&— ysin &= Lcos 26, and xsec &+ ycosecd = krespectively, prove that

_,_EJ: _I__-I_q: =A—_:

Ans.

P 0.cos@—0sin&—kcos28| | L from origin
\(['_ cos S_'I: +(—sin E_]: (0.0

P=Kcos26....(i]

4= 0.sec&+0cosectf -k
Jsec 8+ cosecd

K

\( 1 1
—
cos* & sin” &

= —kmﬁ Gsind = lElc_ﬁin &.cos

‘\JSiﬂ: B+costg 2

2g=ksin28. . (i)

Squaring (7 | and (i | and adding
P'+(2g) =K’cos?26+K"sin’ 26
Pledg’ =K' cos' 26 +sin” 28|

p:_i__-l_q::k:

3.Prove that the product of the __ drawn from the points | ~f a —b*.0 | and
f 2 12 . x V. . -

|—~\|'u|:3.f -0 =|:||tothe11ne_CD5.§+"__51115':11S b

' a o

Ans. Let



.cosd—1
‘_,I _ -
m= - =|-"_ from the pointssja~—5&~_0 |
‘cos@ ) [sin@ )| - -

| + b |

. oa ) -

Similarly p, be the distance from | —Jas —b*.0 | to given line

—H cos?—1

a
= — =
fcosd | [ siné |
| + 1 |
.oa ) b
c;r‘—.'i:: i c;f: iil:
cosd—1) — cosF—1 |
) {] o |
P, == —— -
cos” & sin” &
a” a°

i -EI:—E'-': .
——— |.cos’ & -1

o

b cos“ " F+asin” &
ab”

|c;r‘ cos @—b"cos" 8—a” |c:r‘Ei‘

a’(a sin’8+b"cos’ &)

|—[a:5in:u§+.§::cc:5:§]|.§:: - . ] ; ;
= — |"ca“cos”f—a =a(cos” £-1)
a sin  @+b cos & -

_ (a sin’6+b"cos” &) &

a sin " 8+b6" cos &




-

-

4. Find equation of the line mid way between the parallel lines 9x+ 6V —7 = 0 and

3xX+2y+6=0

Ans. The equations are

OQx+6v—-T=0

33x+21—%;=0

3+ 2y——=0.._(i)
3

Let the eq. of the line mid way between the parallel lines (i) and (ii) be
3+ 2y+i=0 (i)

ATQ

Distance between (i) and (iii) = distance between (ii) and (iii)

K+é _|K_6 _"::.f'— |'51_'5:

Jora| [Wora| | Jirest

K+-=K-6
3
k=1
6



3.1’+23;+1E1 ={

5. Assuming that straight lines work as the plane mirror for a point, find the image of

the point (1,2) in the line x—3v+4=10
Ans.Let O i, k|is the image of the point z(1, 2 |in the line.
x—=3y+4=0__.01)

. o Th+l B+ 20
Coordinate of midpoint of PQ = i

[ S

3y |

e e

This point will satisfy the eq. ...... 6}

7 Y
.I+1,_3 E+2 120
2 ) L2

h—3k=-3____ (1)

(Slope of line PQ) < ( slope of line x—3yv+4=0)=-1

-

h-1)1~3)

i
"

g

: £ _\-;1 .:

-1

i

Sh+k=5 ... (i :I

On solving (i) and (ii)

6
5

L

28



6.A person standing at the junction (crossing) of two straight paths represented by the
equations 2x—3Vy+4=0and 3x+4y—5= (0 wants to reach the path whose equation

is 6x— 71+ &= 0in the least time. Find equation of the path that he should follow.

Ans. 2x—3v—-4=0___(7]|

To reach the line (iii) in least time the man must move along the __ from crossing point

731 =2
_ to (ii1) line

1'=1'

Slope of (iii) line is E

29



Slope of required path = - |: Ml KM, = —1]

i

Co2Y 70 31)
L __I T - |
7) 6! 17)

CoL 17

L E LY

119x+102y = 205

'

7. A line is such that its segment between the lines 5x— v+ 4 =(0and 3x+ 4y —4=_0is

bisected at the point | 1.5 | obtain its equation.
Ans. p|x) |lieson 3x—y+4=0

=5 —-n+4=0

And Q| x,y, |lieson 3x+4y—4=0

3x, +4y, -4 =0

On solving

30



4-3x
4

v

-
=4

Since R is the mid point of PQ

B T I SO
7 B i 3
.".’1+.T: :l :L'l+.:|“.2 =10
On solving
26 20
.-'l.l-l :_ﬁ= .-'I.-: = —
23 23
g o ]
And 3y, =——, ¥y =—
= gres 98
Eq. of PQ
g 222
222 23 23 26
L _ 4 =3 .. =Y
23 20 261 23]
ﬁ_ﬁ

107x—-3y-92=0

8.Find the equations of the lines which pass through the point | 4. 5| and make equal

angles with the lines 5x—121y+ 6= 0Oand 3x—4y—T=0

5
Ans. The slopes of the given lines are — and

3
12 4
Let m be the slope of a required line

ATQ

31



5 3
m—— m——
12| 4
l+m—| [1+m>
12
plm—i 4m—3‘
= —|=
112+35m| |4+3m

12???—5_ 4dm—3

12+5m  4+3m

16m™ =—16
m=-1
Neglect

12m—5 _—lm—H

124+ 5m 44+3m

0] e

=

774

Req. eq. are

4x-Ty+19=0

y=5="1(x—4)
(4

Tx+4v—48=0
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