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Chapter-10 

STRAIGHT LINES 

 

I One Mark Questions: 

 

1. Define a straight line. 

It is the locus of point which maintains the least distance between ends. 

2. What are characteristics of a straight line? 

Characteristics of a straight line are  

1) Inclination (θ )  3)  x-intercepts 

2)  Slope (m)   4)  y-intercepts. 

3. Define inclination of a straight line. 

It is defined as the angle made by given line with OX. 

 

 

 

 

 

 

 

4. Define slope of a straight line. 

It is defined as tangent of inclination. i.e. θtan=m  

5. Define x-intercept of a straight line. 

It is the distance of the point where given line cuts x-axis from the origin. 

 

 

 

 

 

 

6. Define y-intercept of a straight line. 

X
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OA=a = X-intercept of l 
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It is the distance of point where line cuts y-axis from the origin. 

 

 

 

 

 

 

 

 

7. Give the formula for slope of a line joining A(x1 y1) and B(x2 y2). 
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8. Give the condition of parallel lines. 

Slopes of parallel lines are equal. 

9. Give the condition of perpendicular lines. 

Product of slopes of perpendicular lines is -1. 

10. Find slope of a line joining A(2, 4). 

Given, 
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11. What is the slope of a line parallel to i) x-axis ii) y-axis. 

∞== miimi )0)  

12. What is the slope of i) x-axis?  ii) y-axis ? 

∞== miimi )0)  

13. Give the formula for the acute angle between 2 lines whose slopes are 

m1and m2. 

If θ  is the required angle then 
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14. Find the acute angle between two lines where slopes are 
3

1
&3 . 
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15. Find equation of a straight line i) Where slope and y-intercept are 2 & 3 

respectively. 

Given m = 2     :    c = -3 

Required equation is y = mx + c i.e. y = 2x – 2  ⇒   2x – y -3 = 0. 

ii) Whose slope is 1 and which passes through P (1, 1). 

Required equation is y – y1 = m(x – x1)  

⇒   y -1 = 1. (x – 1)    =  x – 1    ⇒       x – y = 0. 

iii) Which passes through A(2, 1) & B(3, -1) 

Given x1 = 2  ;  y1 = 1    :   x2 = 3  ;  y2 = -1     

Required equation is 
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iv) Whose intercepts are 2 & 3 respectively. 

Given a = 2, b= 3 
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v) Whose length and inclination of normal are 2 &  045 respectively. 
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16. Give the equation of a straight line  

i) Whose slope and y-intercept are m & c respectively. 
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y=mx + c 

ii) Whose slope is m and which passes through A(x1, y1)    

y- y1= m(x- x1) 

      iii)  Which passes through A(x1, y1)     &  B(x2, y2)    
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iv) Whose intercepts are a & b respectively.  
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v) Whose length and inclination of normal are  P and   α  respectively.      

         Pyx =+ αα sincos . 

17. Give the expression for perpendicular direction of a point p(x1 , y1) from a 

line l: ax + by + c = 0. 
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18. Give formulae for angle bisectors of a1x+b1y+c1=0 and a2x+b2y+c2=0. 
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19. Give the formula for ratio of division of a line by a line. 

Suppose l: ax + by + c = 0 divides the join of A(x1, y1) & B(x2, y2) in the 

ratio of k : 1 then  
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20. Give the condition of position of 2 points w.r.t. line. 

Suppose P(x1, y1)     :    Q(x2, y2)    and l: ax + by + c = 0 are given. Let 

perpendicular direction of P from l=|d1| 

perpendicular direction of Q from l=|d2| 

If d1 & d2 are of same sign then P & Q lie on the same side of l otherwise P 

& Q lie on different side of l. 

21. Give the equation of a line parallel to ax + by + c=0. 

ax + by + c
1
=0. 
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22. Give the equation of a line perpendicular to ax + by + c=0. 

bx - ay + c
1
=0. 

23. Find slope of a line whose inclination is 45. 

45145tantan45 ==== θθ . 

24. Find inclination of a straight line whose slope is 
3

1
. 

030
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1
tan

3

1
=∴=∴= θθmGiven . 

II Two Marks questions: 

1. Obtain and expression for slope of a line joining A(x1,  y1) & B(x2, y2). 

Consider an expression for slope a line joining A(x1,  y1) & B(x2, y2). If m 

& θ  are slope and inclination of l then θtan=m & slope of AB=m. 

Draw AL & BM perpendicular OX & AN perpendicular to BM. 

 

 

 

 

 

 

 

From the figure OL=x1, OM=x2 AL=y1 BM=y2 & 

( )anglesingcorrespondNAB Qθ=∴ ˆ  
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2. Obtain equation of a straight line in the form of y =  mx + c. 
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Consider a straight line l whose slope = m, inclination  = θ  and                      

y-intercept = c. let P(x, y) be any point on l then m = tanθ . If l cuts  y-

axis at A then OA=c. Draw PM ⊥  OX & AN ⊥ PM;  

(from the fig.) )(ˆ anglesingcorrespondNAP Qθ=  
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3. Obtain equation of a straight line in the form of y - y1 =  m(x – x1). 

Consider a straight line l with slope = m, inclination = θ and which passes 

through A(x1, y1). Let P(x, y) be any point on l then θtan=m .  
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4. Obtain equation of a straight line in the form of 
12

1

12

1

xx

xx

yy

yy

−

−
=

−

−
. 

Consider a straight line l passing through A(x1, y1) & A(x2, y2). Let P(x, y) 

be any point on  l. 
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      Since AP and AB are parts of same line l, slope  AP=slope of AB 
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5. Find slope and y-intercept of the following 1) 2x + 3y – 1 = 0. 
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       2) x + y – 2 = 0 ∴ m = -1, C=2 by comparing with y=mx+C. 

6. Find the perpendicular distance of P(1, 2) from l: 3x + 4y – 13 = 0. 

     Given x1=1 ; y1=2 ; a=3 ; b=4 ; c=-13     d=? 
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7. Find equation of internal angle bisector of 2x + 3y + 1 =0 and x+y–2 = 0. 

     Given a1=2 ; b1=3 ; a1=1 ;  a2=1 =  b1; c2=-2 
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8. Find equation of external angle bisector of 3x+ 4y + 2 = 0 and                       

4x + 3y +3 = 0. 

      Given a1=3 ; b1=4 ;c1=4  a2=3 ; b2=4 ;c2=4  
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9. Find position of A(1, 1) & B(-2, 3) w.r.t. l: x + y + 2 = 0. 
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10. Find inclination of a straight line joining A(11, 10) & B(10, 9). 

      Given x1=11,  y1=10    :    x2=10,  y2=9 
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III  3 Marks questions: 

1. Obtain equation of a straight line in the form of 1=+
b

y

a

x
. 

Consider a straight line  l whose intercepts are α and β . If  l cuts OX 

at A and OY at B then OA= a & OB =b. ∴ l passes through A(a, 0) & 

B(0, b) 
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2. Obtain the equation of a straight line in the form of pyx =+ αα sincos . 

Consider a straight line l whose length and inclination of normal are P 

and α  respectively. 
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If OP is perpendicular to l then ON=P and α=XON ˆ . 

Let l cut  OX at A and OY at B. If OA= a & OB=b then intercepts of l 

are  a and b. 

 

 

 

 

 

 

 

 

 

 

 

From the figure  
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3. Obtain an expression for perpendicular distance of a point from a line. 

Let d be the perpendicular distance of P(x, y) from  l:ax+by+c=0. 

l can also be written as pyx =+ αα sincos . 
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4. Find the equation of straight line whose intercepts are in the ratio of 2 & 

3 given that it passes through P(1, 2). 

Let a = 2k   :   b = 3k,  x1= 1 ; y1=2 (given) 
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since it passes through P(1, 2)  

0523560623 =−+∴=∴=−+ yxislkk . 

5. Find equation of a straight line whose sum of intercepts is 0 given that it 

passes through P(2, 1). 

Given b=-a  : x1=2, y1=1 1: =+
b

y

a

x
lisequationrequired  

( )

01:1012

1,1sin01

=−−∴=∴=−−

=−⇒=
−

+⇒

yxlaa

Pthroughpassesitceyx
a

y

a

x

 

P
1
 

P 

N 

 

Y 

α  

 

A 

 

Y
1
 

l 

X 0 

P(x1,y1) 

l
1
 

X
1
 



 11

6. Find equation of a straight line which is parallel to 2x + 3y + 1 = 0 given 

that i) it passes through P(3, 2). 

Given  l
1
: 2x + 3y + 1= 0 since  l

 
is parallel to l

1
, l: 2x+ 3y +c= 0 

As it passes through (3, 2), 6+6+c=0 ⇒c=-12   ∴  l: 2x+3y-12= 0 

(ii) its y – intercept is 2  

given l
1
: 2x + 3y + 1= 0  since  l

 
is parallel to l

1
, l: 2x+ 3y +c= 0 

its y-intercept = -c/3=2   ∴ c= -6 ∴ l: 2x+ 3y -6= 0. 

7. Find equation of straight line which is perpendicular to              3x+4y+ 

2= 0 given that  i) it passes through (2, -3). 

i) it passes through (2, -3)  given l
1
: 3x + 4y + 2= 0    

since l 
 
is perpendicular to l

1
,  l: 4x - 3y +c= 0 

since it passes through (2, -3), 8-9+c=0 ⇒   c=1 ∴  l: 4x-3y+1= 0 

ii) its y – intercept is -3 

given l
1
: 3x + 4y + 2= 0  since  l

 
is perpendicular to l

1
 

∴ l: 4x - 3y +c= 0 

its y-intercept = c/3= -3   ∴ c = -9 ∴ l: 4x-3y -9= 0. 

8. Find the equations of angle bisectors of x + y + 1 = 0 and 2x – 2y + 3=0. 

a1= 1 = b = c : a2 = 2; b2=-2  ; c2=3 
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9. Find the equation of a straight line which passes through intersection of 

x +2y+1=0 and 2x+3y-2 = 0. 

Given that  

i) It passes through origion. Let l1: x+2y+1= 0 & l2: 2x+3y-2= 0 

required equation is  l1+ kl2=0. i.e. (x+2y+1)+k (2x+3y-2)=0 
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since it passes through O(0, 0),  1 - 2k = 0  ∴k= 1/2 

∴ (1) ⇒x+2y+1+1/2 (2x+3y-2)=0  

⇒  2x+4y+2+2x+3y-2=0 ⇒4x+7y=0. 

(2) [upto (1) same].It passes through P(1, 2) Since it passes through             

P(1, 2). 

(1+4+1)+ k (2+3-2)=0  ⇒6 + 3k =0  ∴ k = -2    

∴  (1) ⇒  (x+2y+1) -2 (2x+3y-2)=0 ⇒ - 3x - 4y +5= 0 ⇒3x+ 4y- 5 = 0. 

(3) [upto (1) same]. Its slope is 3.   

(1) ⇒   (1 + 2k)x+(2+ 3k)y+ (1- 2k) = 0 � (2) 
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(4) Its y-intercept is -2 

upto (2) same. 
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(5)   It  is parallel to x+y+1 =0 
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(6) It is perpendicular to 2x+3y-1 =0     
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(7) It is perpendicular to former. 
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(8) It is perpendicular to latter. 

Same upto (2):  
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